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NAME
411toppm - covert Sory Mavica .411 image to PPM

SYNOPSIS
411toppm[-width width] [-height heighi [411fild

All options may be abbreviated to the shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

411toppmreads a .411 file, such as from a pdhavic camera, and cesrts it to a PPM image as
output.

Output is to Standard Output.

The originator of this program and decipherer of the .411 formate Silen <sla@alumni.cal-
tech.ede, has this to say about the utility of this program: 'Tres® Ittle image in a 64x48 thumb-
nail (especially when you tia the full size JPG file) that the only point in doing thisswo answer the
implicit challenge posed by the manual stating that only the camera can use these files.’

OPTIONS
-width  The width (number of columns) of the input image. Default is 64.

-height The height (number of rows) of the input image. Default is 48.

SEE ALSO
ppm(1)
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NAME
anytopnm - covert an arbitrary type of image file to PBM, PGM, or PPM

SYNOPSIS
anytopnm [file]

DESCRIPTION
This program is part dfletpbm(1).

anytopnm corverts the input image, which may be inyaof dozens of graphics formats, to PBM,
PGM, or PPM format, depending on that nature of the input image, and outputs it to Standard Output.

To determine the format of the inpwnytopnm uses thdile program (possibly assisted by the magic
numbers file fragment included with Netpbm). If that fails (vexy ifimage formats hee magic num-
bers),anytopnm looks at the filenamex&ension. lfthat fails,anytopnm punts.

The type of the output file depends on the input image.

If file indicates that the input file is compressed (either via Unix compress, gzip, or bzip compression),
anytopnm uncompresses it and proceeds as/alvéth the uncompressed result.

If file indicates that the input file is encoded by uuencode or atyappnm decodes it and proceeds
as abwe with the decoded result.

If file is - or not given, anytopnm takes its input from Standard Input.

SEE ALSO
pnmfile(1), pnm(1), file man page

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
asciitopgm - covert ASCII graphics into a PGM

SYNOPSIS
asciitopgm[-d divisor] height width[asciifile]

DESCRIPTION
This program is part dfletpbm(1).
asciitopgm reads ASCII data as input and produces a PGM image with pitues which are an

approximation of the 'brightness’ of the ASCII characters, assuming black-on-white printing. In other
words, a capital M is very dark, a period is very light, and a space is white.

Obviously,asciitopgmassumes a certain font in assigning a brightness value to a character.

asciitopgm considers ASCII control characters to be all whiteassigns special brightnesses twdo
case letters which kia rothing to do with what thelook like printed. asciitopgm takes the ASCII
character code from the lower 7 bits of each input byte. Buaihsvyou if the most signficant bit of
ary input byte is not zero.

Input lines which are fewer thavidth characters are automatically padded with spaces.

The divisor value is an integer (decimal) by which the blackness of an input characterdsddithe
default value is 1.You can use this to adjust the brightness of the output:xamele, if the image is
too bright, increase the divisor.

In keeping with (I beliee) Fortran line-printer coventions, input lines beginning with-4a(plus) chas
acter are assumed tov@strike’ the previous line, allowing a larger range of gray values.

If you're looking for something that creates an image of text, with that text specified in ASCII, that is
something quite diérent. Usegpbmtext for that.

SEE ALSO
pbmtoascii(1), pbmtext(1), pgm(1)

AUTHOR
Wilson H. Bent. Jfwhb@usc.edu
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NAME
atktopbm - cowert Andrew Toolkit raster object to PBM

SYNOPSIS
atktopbm [atkfile]

DESCRIPTION
This program is part dfletpbm(1).

atktopbm reads an Andre Toolkit raster object as input. and produces a PBM image as output.

SEE ALSO
pbmtoatk (1), pbm(1)

AUTHOR
Copyright (C) 1991 by Bill Janssen.
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NAME
bioradtopgm - covert a Biorad confocal file into a PGM image

SYNOPSIS
bioradtopgm [-image#] [imagedatd]

DESCRIPTION
This program is part dfletpbm(1).

bioradtopgm reads a Biorad confocal file as input and produces a PGM image as output. If the result-
ing image is upside down, run it througamflip -tb.

OPTIONS
-image#
A Biorad image file may contain more than one imaggh tis flag, you can specify which
image to &tract (only one at a time). The first image in the file has number zero. If no image
number is supplied, only information about the image size and the number of images in the
input is printed out. No output is produced.
SEE ALSO

pamflip(1), pgm(1)

AUTHORS
Copyright (C) 1993 by Olier Trepte
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NAME
bmptopnm - covert a BMP file into a PBM, PGM, or PNM image

SYNOPSIS
bmptopnm [bmpfild

DESCRIPTION
This program is part dfletpbm(1).
bmptopnm reads a Microsoft Wdows or OS/2 BMP file as input. and produces a PBM, PGM, or
PNM image as output. If the input is colormapped and contains only black and white, the output is

PBM. If the input is colormapped and contains only black white and trayutput is PGM .Other-
wise, the output is PPM.

This program cannot ceert BMP files with compressed (run length encoded, JPEG, PNG) image data.
It recognizes the compression and issues an error message.

Before Netpbm 10.18 (September 2003), this program could ne¢re&MP images with the BI_BIT
FIELDS format ("compression type"). It would recognize the format and issue an error message.

This program cannot ceat OS/2 BMP files with 16 bits per pixel (only because the author did not
have a omplete specification for them). It recognizes the format and issues an error mé&=age.
Netpbm 10.16 (June 2003), it also could notvedariVindows BMP files with 16 bits per pixel.

SEE ALSO
ppmtobmp(1), ppmtowinicon(1), ppm(1)

AUTHOR
Copyright (C) 1992 by David Wsanderson.
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NAME
bmptoppm - replaced by bmptopnm
DESCRIPTION
This program is part dfletpbm(1).
bmptoppm was replaced in Netpbm 9.25 (March 2002)tdoypptopnm(1).

bmptopnm is backward compatible witbmptoppm except that it generates PBM and PGM output
when it is more appropriate than PPM.
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NAME
brushtopbm - corert a doodle brush file into a PBM image

SYNOPSIS
brushtopbm [brushfilg

DESCRIPTION
This program is part dfletpbm(1).

brushtopbm reads a Xerox doodle brush file as input. and produces a portable bitmap as output.

Note that there is currently no pbmtobrush tool.

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
cmuwmtopbm - corert a CMU windav manager bitmap into a PBM image

SYNOPSIS
cmuwmtopbm [cmuwmfilg

DESCRIPTION
This program is part dfletpbm(1).

cmuwmtopbm reads a CMU winde manager bitmap as input. and produces a PBM image as output.

SEE ALSO
pbmtocmuwm(1), pbm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
ddbugtopbm - corert Diddle or DiddleBug sketches to PBM files

SYNOPSIS
ddbugtopbm

EXAMPLES
ddbugtopbm </path/to/palm/backup/dir/DiddleBugDB.pdb

ddbugtopbm </path/to/palm/backup/dir/DiddleDB.pdb

ddbugtopbm </path/to/palm/backup/dir/DiddleIDB.pdb

DESCRIPTION
This program is part dfletpbm(1).

ddbugtopbm corverts all sketches present in a database used byatheS program®iddle or Did-
dleBug into appropriately-named PBM files. The backupycop DiddleBugs database you should
use as this prograsiinput is usually calle®iddleBugDB.pdb. Or if you use the original Diddle, it
has tw sparate DBs BiddleDB.pdb, containing unnamed ‘scratch’ sketches, @iddlelDB.pdb,
containing the saed (and named) skches which are listed by its ‘index’ optioou can feed this
program aw of these three on standard input.

USING THE PROGRAM
| recommend youwnot run ddbugtopbm from your Palm backup directagrize. dont run it from the
directory the DB will normally be inlInstead, run it from some other directory (perhaps you could

malke a drectory purely to hold the PBM files, just to keep things simple) and use an absolute or rela-

tive path to the DB.

The filenames used for the output PBMs are based on the naraegoggach sketch; if you he an
unnamed sketch, #'gven a rame along the lines gketch-0123.pbm

While the named sketches wil@write ary existing PBM file with the same name, the unnamed ones

won't - they'll just try using another filename. (1 think this is probably the right approach, as ydu can’

really tell the unnamed sketches apart.)

BUGS
The DiddleBug DB reader is only kwa to work with DBs from DiddleBug version 2.50. But it
should probably work on later versions, and | think it'll work on DBs from version 2.15 as well.

It might fall over if fed an empty database, and doeda’much (if any) checking of the input.

AUTHOR
Russell Marksrus@svgalib.ory

Mitch Blevins’'s decompression code is directly from DiddleBug itself, whicle ibugtopbm is dis-
tributed under the terms of the GNU GPL.
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SEE ALSO
palmtopnm(1), pbm(2)

Jens-ChrHeyer’s ‘didcon’ script does something similar.

HISTORY
ddbugtopbm was rew in Netpbm 10.18 (August 2003). It was written and independently digtdb
in August 2002.
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NAME
escp2topbm - carert an ESC/P2 printer file to a PBM image

SYNOPSIS
escp2topbm[printfile]

DESCRIPTION
This program is part dfletpbm(1).

escp2topbmreads an ESC/P2 printer control stream as input. It produces a PBM image as output.

escp2topbmfilters the raster graphic content from an Epson ESC/P2 printer control stream and writes
the image it would print as a standard (raw) PBM image.

The input is from the file named by thantfile agument, or from Standard Input if you dogbecify
printfile. The output is to Standard Output.

escp2topbmunderstands compression modes 0 (uncompressed) and 1 (RLE compressed) in the Epson
input stream.

OPTIONS
none

HINTS
As escp2topbmis a simple program, created mainly to f@sintoescp2 there are some restrictions:

. escp2topbm looks only at "ESC." sequences and ignores all data outside these Escape
sequences.
. escp2topbmassumes that only one raster graphic is in the printer strigdhis isn't true, the

result is garbage.

. escp2topbmassumes that all "ESC $equences use the same widdue. Ifthis isnt true,
the result is garbage.

SEE ALSO
pbmtoescpZ1), pbm(1)

AUTHOR
Copyright (C) 2003 by Ulrich Walcheu fvalcher@gmx.de

HISTORY
escp2topbmwas added to Netpbm in Release 10.18 (August 2003); it was created around the same
time.
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NAME
eyuvtoppm - cowert a Berkelg YUV file to a portable pixmap (ppm) file

SYNOPSIS
eyuvtoppm [--width width] [--height heigh] [eyuvfilg]

DESCRIPTION
This program is part dfletpbm(1).

eyuvtoppm reads a Berdey Encoder YUV (not the same as Abekas YUV) file as input and produces
a FPM image on Standard Output.

With no filename argument takes input from Standard InPtherwise eyuvfile is the file specifica-
tion of the input file.

SEE ALSO
ppmtoeyuv(1), yuvtoppm(1), ppm(1)
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NAME
fiascotopnm - Corert compressed FIASCO image to PGM, or PPM

SYNOPSIS
fiascotopnm[option... [filenamé...

DESCRIPTION
This program is part dfletpbm(1).

fiascotopnm decompresses the named FIASCO files, or the Standard Input if no file is named, and
writes the images as PGM, or PPM files, depending on whether the FIASCO image is black and white
or color.

OPTIONS
All option names may be abbreviated; foample, --output may be written --outp or --ou. For all
options an one letter short option is provided. Mandatory or optiogahents to long options are
mandatory or optional for short options, too. Both short and long options are caseesensiti

-o[namg, --output=[namg
Write decompressed image to the filemeppm (if PPM) omamepgm (if PGM). If nameis
-, then produce the image file on the standard output. The optignahentnamecan be
omitted, then the input filename is used as basename with the suffix .ppm or .pgm. In case of
video streams, the frames are stored in thetiiggseN.ppm whereN is the frame number (of
the form 00..0 - 99..9); output on the standard output is not possible with video streams.

If nameis a relatve path and the environmenanableFIASCO_IMAGES is a (colon-sepa-
rated) list of directories, then the output file(s) are written to the first (writable) directory of
this list. Otherwise, the current directory is used to store the output file(s).

-z, --fast
Decompress images in the 4:2:0 format; i.e., each chroma channel is decompressed to an
image of halved width and height. Use this option omw st@chines when the desired frame
rate is not achieed; the output quality is only slightly decreased.

-d, --double
Double the size of the X11 windoboth in width and height; no pixel interpolation is used,
each pixel is just replaced by four identical pixels.

-p, --panel
Shawv a panel with play sop, pause, record and exit buttons to control the display of videos.
When pressing the record button, all frames are decompressed and stored in. mikenory
other buttons work in the usual way.

-m N, --magnify=N
Set magnification of the decompressed image. Resilues enlarge and gaive \alues
reduce the image width and height by a factor &{|27|

-sN, --smooth=N
Smooth decompressed image(s) along the partitioning borders byé¢heagiountN. N is 1
(minimum) to 100 (maximum); de@lt is 70. WheiN=0, then the smoothing amount specified
in the FIASCO file is used (defined by the FIASCO coder).
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-F N, --fps=N
Set number of frames per second\tdNhen using this option, the frame rate specified in the
FIASCO file is aerridden.

-v, --version
Print fiascotopnmversion numberthen exit.

-f name --config=name
Load parameter filmameto initialize the options ofiascotopnm See file system.fiascorc
for an example of the syntax. Optionsfiascotopnm are set by anof the following methods
(in the specified order):

. Global ressource filéetc/system.fiascorc
. $HOME/ fiascorc

. command line

. --config=name

-h, --info

Print brief help, then exit.

-H, --help
Print detailed help, then exit.

EXAMPLES
fiascotopnm foo.vd >foo.ppm

Decompress the FIASCO file 'foo.wfa’ and store it as 'foo.ppm’.

fiascotopnm -o fool.weffoo2.wfa

Decompress the FIASCO files 'foolatfand 'foo2.wfa’ and write the frames to the image files
'fool.wfa.ppm’ and 'foo2.wfa.ppm’.

fiascotopnm -oimage fool.wfa

Decompress the FIASCO file 'fool.wfa’ and write all 15 frames to the image files 'image.00.ppm’, ... ,
'image.14.ppm’.

fiascotopnm --fast --magnify=-1 --double videcawstream.ppm

Decompress the FIASCO fileidleo.wia’. Thedecompression speed is as fast as possible: the image is
decompressed (in 4:2:0 format) at a quarter of its original size; then the image gecmgain by
pixel doubling.

FILES
/etc/system.fiascorc
The systemwide initialization file.
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$HOME! fiascorc
The personal initialization file.

ENVIRONMENT
FIASCO_IMAGES
Save math for image files. Default is ./

FIASCO_DATA
Search path for FIASCO files. Default is "./".

SEE ALSO
pnmtofiascql), pnm(1)
Ullrich Hafner Juergen Albert, Stefan Frank, and Michael Ungé&¥eighted Finite Automata for
Video Compression IEEE Journal on Selected Areas In Communications, January 1998 Ullrich
Hafner.Low Bit-Rate Image and Video Coding with Weighted Finite Atomata, Ph.D. thesis, Men-
sch & Buch Verlag, ISBN 3-89820-002-7, October 1999.

AUTHOR
Ullrich Hafner <hafner@bigfoot.de
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NAME
fitstopnm - cowmert a FITS file into a PNM image

SYNOPSIS
fitstopnm [-image N] [-scanmay [-printmax ] [-min f] [-max f] [FITSfild

All options may be abbreviated to their shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).
fitstopnm reads a FITS file as input and produces a PPM image if the FITS file consists of 3 image
planes (NAXIS = 3 and NAXIS3 = 3), or a PGM image if the FITS file consists of 2 image planes

(NAXIS = 2), or if you specify theimageoption. Theresults may need to be flipped top for bottom; if
S0, just pipe the output througlamflip -tb.

OPTIONS
The-imageoption is for FITS files with three as. Theassumption is that the third axis is for multiple
images, and this option lets you select which one you want.

You can use optionsmin and-max to override the min and maxalues as read from the FITS header
or the image data if noATAMIN and DATAMAX k eywords are found.

You can use thescanmaxoption to force the program to scan the datenevhen DATAMIN and
DATAMAX are found in the headelf you specify-printmax, the program will just print the min and
max values and quit.

The program tells you what kind of PNM image it is writing.

REFERENCES

FITS stands for Flexible Image Transport Systeinfull description can be found in Astronomy &
Astrophysics Supplement Series 44 (1981), page 363.

SEE ALSO
pnmtofits(1), pamflip(1), pgm(1)

AUTHOR

Copyright (C) 1989 by Jef Poskanzevith modifications by Daniel Briggdbriggs@nrao.eduand
Alberto Accomazziglberto@cfa.harvard.edu
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NAME
fstopgm - comert a Usenix FaceSar(tm) file into a PGM image

SYNOPSIS
fstopgm [fsfilg]

DESCRIPTION
This program is part dfletpbm(1).

fstopgmreads a Usenix Face&a(tm) file as input and produces a PGM image as output.

FaceSaer(tm) files sometimes la rectangular pigls. Whilefstopgmwon'’t re-scale them into square
pixels for you, it will give you the precis@amscalecommand that will do the jobBecause of this,
reading a FaceS8er(tm) image is a two-step process. First you do:

fstopgm > /dev/null
This will tell you whether you need to ugamscale.

Then use one of the following pipelines:
fstopgm | pgmnorm
fstopgm | pamscale -what | pgmnorm

To go to FBBM, you want something more kkone of these:
fstopgm | pnmenlarge 3 | pgmnorm | pamditherbw
fstopgm | pnmenlarge 3 | pamscale <w¥rate| pgmnorm | pamditherbw

You want to enlarge when going to a bitmap because otherwise you lose informatieniasging by
more than 3 does not look good.

FaceSaer is a regstered trademark of Metron Computerware Ltd. of Oakland, CA.

SEE ALSO
pgmtofs(1), pgm(1), pgmnorm(1), pnmenlarge(1), pamscalgl), pamditherbw(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
g3topbm - cowert a Group 3 fax file into a PBM image

SYNOPSIS
g3topbm [-kludge] [-revesebitg] [-stretch] [-stop_error] [g3file]

Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

g3topbmreads a Group 3 fax file as input and produces a PBM image as output.

OPTIONS
-kludge
Tells g3topbm to ignore the first f& lines of the file; sometimes fax filesvieasome junk at
the beginning.

-revasebits
Tells g3topbm to interpret bits least-significant first, instead of theadikfmost-significant
first. Apparentlysome fax modems do it oneawand others do it the otheay If you get a
whole bunch of 'bad code word’ messages, try using this flag.

-stretch
Tells g3topbm to stretch the image vertically by duplicating each.rdhis is for the lav-
quality transmission mode.

-stop_error
Tells g3topbm to fail when it finds a problem in the inpufail’ means it terminates with a
nonzero status code with the contents of the output file undefined.

If you dont specify this optiong3topbm does its best to work around input errors and sal-
vage as much of the image as possible in the output image. It first tries to resynchronize to a
later line by searching for the next End Of Line negrikipping ary lines or partial lines in
between. lsaves the beginning of the line in which it encountered the probl#rthe input

file ends prematurely3topbm produces output containing the lines up to where it encoun-
tered the problem.

g3topbmissues warning messages when it continues in spite of input errors.

This option was ng in Netpbm 10.24 (August 2004). Before thg8topbm always failed
when it encountered premature EOF aneentailed when it encountered other problems.

ABOUT G3
G3 is the near umérsal format used by fax machines. There is also a nemoee capable G4.

The standard for Group 3 fax is defined in CCITT Recommendatin I the U.S., that is imple-
mented by EIA standards EIA-465 and EIA-466. These standawgs it layers bele the image
format (which are irrelent to g3topbmas well.

G3 faxes are 204 dots per inch (dpi) horizontally and 98 dpi (196 dpi optipmafipe-detail mode)
vertically. Since G3 neither assumes error free transmission nor retransmits when errorgheccur
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encoding scheme used is differential onlgrasmall segments ver exceeding 2 lines at standard reso-
lution or 4 lines for fine-detail(The incremental G3 encoding scheme is called two-dimensional and
the number of lines so encoded is specified by a parameter called k.)

SEE ALSO
pbmtog3(1), pbm(1)

AUTHOR
Copyright (C) 1989 by Paul Haeberpaul@manray.sgi.com
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NAME
gemtopbm- replaced by gemtopnm

DESCRIPTION
This program is part dfletpbm(1).

gemtopbmwas replaced in Netpbm 9.1 (May 2000) ggmtopnm(1).

gemtopnmis backward compatible witpemtopbm, but works on color images as well.
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NAME
gemtopnm - covert a GEM .img file into a PNM image

SYNOPSIS
gemtopnm|[-d] [ gemfilg]

DESCRIPTION
This program is part dfletpbm(1).

gemtopnmreads a GEM .img file, either the one plane (black/white) or four plane (16 calty,
as input and produces a PBM or PPM file as output, depending on whether the input is one or four
plane.

The input file isgemfile if you specify that ajument, or Standard Input otherwise. Output is to Stan-
dard Output.

OPTIONS
-d Produce output describing the contents of the .img file.

SEE ALSO
pbmtogem(1), pnm(1)

AUTHOR
Copyright (C) 1988 Diomidis D. Spinellisids@cc.ic.ac.yk
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NAME
giftopnm - conert a GIF file into a PNM image

SYNOPSIS
giftopnm [--alphaout={ alpha-filename}] [ -verbosqg [-commentg [-image{ N,all}] [ GIFfile]

Minimum unique abbreviation of option is acceptabYeu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

This is a graphics format ceerter from the GIF format to the PNM (i.e. PBM, PGM, or PPM) format.

If the image contains only black and maximally bright white, the output is PBM. If the image contains
more than those twvcolors, but only grays, the output is PGM.the image contains other colors, the
output is PPM.

A GIF image contains rectangular pi&. The al have the same aspect ratiojtbmay not be square

(it's ectually quite unusual for them not to be square, but it could happen). The pixels of a Netpbm
image are alays square. Because of the engineering complexity to do othegiftespnm corverts a

GIF image to a Netpbm image pixfor-pixel. Thismeans if the GIF pixels are not square, the Netpbm
output image has the wrong aspect ratin.this casegiftopnm issues an informational message
telling you to runpamscaleto correct the output.

OPTIONS
--alphaout=alpha-filename
giftopnm creates a PGM (portable graymap) file containing the alpha chaanekvn the
input image. If the input image doesnbntain an alpha channel, thpha-filenamédile con-
tains all zero (transparent) alphalues. Ifyou dont specify --alphaout, giftopnm does not
generate an alpha file, and if the input image has an alpha chgiftophm simply discards
it.

If you specify- as the filenamagiftopnm writes the alpha output to Standard Output and dis-
cards the image.

Seepamcomp(1)foronenvaytousethe alpha output file.

-verbose
Produce verbose output about the GIF file input.

-comments
Only output GIF89 comment fields.

-image={N,all}
This option identifies which image from the GIF stream yauntw You can select either one
image or all the images. Select al the images Wwiith Select one image by specifying its
sequence number in the stredn?, 3, etc.

The default is just Image 1.

A GIF stream normally contains only one image, so youtdmed this option. But some
streams, including animated GlFsy&arultiple images.

When you select multiple GIF images, the output is a PNM stream with multiple images.



Giftopnm User Manual(0) Giftopnm User Manual(0)

Theall value was added in Netpbm 10.16 (June 20@3tlier giftopnm can extract only one
image.

RESTRICTIONS
This does not correctly handle the PlagxiTExtension of the GIF89 standard, since | did natehany
example input files containing them.

SEE ALSO
ppmtogif(1), ppmcolormask(1), pamcomp(1), http://www.lcdf.org/gifsicle ppm(2).

AUTHOR
Copyright (c) 1993 by David Koblakdgblas@netcom.com

LICENSE
As a historical note, for a long time if you usgitopnm, you were using a patent on the LZW com-
pression method which was owned by Unisys, and in all probability you did wetahlzense from
Unisys to do so. Unisys typically asked $5000 for a license for trivial use of the pdigays neer
enforced the patent against trivial users, and made statements that it is much less concerned about peo-
ple using the patent for decompression (which is \ghtdpnm does than for compression. The patent
expired in 2003.

Rumor has it that IBM also owns a patentemng giftopnm.

A replacement for the GIF format that hasaeneequired ay patent license to use is the PNG format.
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NAME
gouldtoppm - cowvert Gould scanner file into a PPM image

SYNOPSIS
gouldtoppm [gouldfilg

DESCRIPTION
This program is part dfletpbm(1).

gouldtoppm reads a file produced by the Gould scanner as input and produces a PPM image as output.

SEE ALSO
ppm(1)

AUTHOR
Copyright(C) 1990 by Stephen Paul Lesniewski
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NAME
hdifftopam - comert horizontal difference image to original PAM image

SYNOPSIS
hdifftopam [pamfild [-pnm] [-verbosd

Minimum unique abbreviation of option is acceptabYeu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

hdifftopam undoes whapamtohdiff does.

OPTIONS
-pnm This option tellshdifftopam to create a PNM image (i.e. PGM or
PPM). Without it, hdifftopam creates a PAM image (with a
tuple type of "unhdif). If the PAM does not & the proper depth
to be a PGM or PPM (i.e. 1 or 3) and you spegifym,
hdifftopam fails.

SEE ALSO
pamtohdiff (1)

AUTHOR
Bryan Henderson
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NAME
hipstopgm - covert a HIPS file into a PGM image

SYNOPSIS
hipstopgm [hipsfilg

DESCRIPTION
This program is part dfletpbm(1).

hipstopgmreads a HIPS file as input and produces a PGM image as output.

If the HIPS file contains more than one frame in sequédnpstopgm will concatenate all the frames
vertically.

HIPS is a format desloped at the Human Information Processing Laboratdvu.

SEE ALSO
pgm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
hpcdtoppm - covert a Photo-CD image into a PBM image

SYNOPSIS
hpcdtoppm infile [-a] [{-CJ|-0]-Overview|-O} file op{ [-cQ] [-c-] [-c+] [-crop] [-d] [-dpi f] [-epq
[-epsd [-epsd [-fak scald [-hori] [-i] [-1] [-m] [-n] [-pb pod [-pgm] [-ph heighi [-pl pog [-pog
[-ppm] [-ps] [-psd] [-psg [-pw width] [-r] [-rep] [-S long shor} [-§] [-vert] [-x] [-ycc]
[-1]-Base/1¢-128x192 [-2]-Base/4-256x384 [-3]-Basd-512x768 [-4]-4Basd¢-1024x1536%
[-5]-16Bas4-2048x3072[-6/-64Bas¢-4096x6144 [outfilg

DESCRIPTION
This program is part dfletpbm(1).

This program accepts Photo-CD image weereiew file data from the specified input fil@file (or, if

the resolution is lower than 64Base and the fitpiarent is specified as from standard input), and
writes either PBM Format or PostScript to the specified output file (or to standard output if no file is
specified).

On a standard Photo-CD, image files appear in the direptarip cd/imagesin files with names of
the form imginnnpcd, wherennnnis a 4-digit-number The oserview file appears iphoto_cd/over-
view.pcd.

Photo-CD images are stored using asyrem6 dfferent resolutions:

Format Resolution

64Base 4096x614@roPhotoCD only)
16Base 2048x3072

4Base 1024x1536

Base 512x768

Base/4 256x384

Base/16 128x192

The overview file employs Base/16 format.

OPTIONS
Invoking hpcdtoppm without arguments produces a list of defawdtues. Notehat you can supply
only one size option.

-a Automatically determine image orientation (this option is experimental, and doesnkdiow
overview files).

{-C|-0|-Overview|-O } file opt
Extract all images from arverview file. Themandatoryfile algument is the name of a PPM
file; output files are namefilennnn wherennnnis a 4-digit number Overview images are
extracted in their original Base/16 format. The valuepfdetermines the orientation of the
contact sheet image; recognized values are:

n Do not rotate the image.

I Rotate the picture counter-clockwise (portrait mode).
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r Rotate the picture clockwise (portrait mode).
-cO Do not correct (brighten or darken) the image.
-C- Darken the image.

-c+ Brighten the image.

-crop  Cut off the black frame which sometimes appears at the image borders.

-d Shawv only the decompressed fiifence rather than the complete image (applicable only to
4Base and 16Base images).

-dpi res
Set the printer resolution tes for dithered Postscript images.

-eps  Write a RGB Encapsulated Postscript color image.
-epsd  Write a Floyd-Steinberdithered image in Encapsulated Postscript.
-epsg Write a grayscale image in Encapsulated Postscript.

-fak scale
Set the scaling factor for dithered PostScript imagssdte

-hori  Flip the image horizontally.

-i Send information from an image file header to Standard Error.

-l Rotate the picture counter-clockwise (portrait mode).

-m Write messages about the phases of decoding to standard error.
-n Do not rotate the image.

-pb pos Set the bottom position of the Postscript imageds

-pgm  Write apgm(grayscale) image.

-ph height
Set the height of the Postscript imagé&éight

-pl pos Set the leftmost position of the Postscript imageds
-pos  Print the relatie darting position of the data for the current resolution.

-ppm  Write appmRGB (color) image.
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-ps Write a RGB Postscript color image.

-psd  Write a Floyd-Steinbeydithered image in Postscript.

-psg  Write a Postscript grayscale image.

-pw width
Set the width of the Postscript imagentialth.

-r Rotate the picture clockwise (portrait mode).

-rep Try to jump over reading errors in the Huffman code.

-Slong short
Cut out a subrectangle with boundaries defined by the values:

long  Forthe longer side of the image.

short  For the shorter side of the image.
wherelong andshorttake ane of two forms:

a-b Cut from positiora to positionb.

atb Starting at offseg, cut a length ob.
and wherea andb are either integers representing pixel locations, or floating point valees o
the range [0.0 ... 1.0], representing the fraction of the length of a side.

-S Apply a simple sharpness operator to the luminosity channel.

-vert  Flip the image vertically.

-X Overskip Mode (applicable to Base/16, Base/4, Base and 4Base). In Photo-CD images the
luminosity channel is stored in full resolution, thetanromaticity channels are stored in half
resolution only and h& © be nterpolated. IDverskip Mode, the chromaticity channels of
the next higher resolution are &kinstead of interpolatingTo e the difference, generate
one PPM with and one PPM without this optidssepamarith (1)togeneratthedifferencem-
ageof these tw images. Calppmhist(1) for this difference or shoit with xv (push theHis-
tEq button in the color editor).

-ycc  Write the image in aariation on PPM format in which the samples are YCC instead of RGB.

-1]-Base/16-128x192

Extract the Base/16 image.



Hpcdtoppm User Manual(0) Hpcdtoppm User Manual(0)

-2|-Base/4-256x384
Extract the Base/4 image.

-3]-Basd-512x768
Extract the Base image.

-4]-4Basé¢-1024x1536
Extract the 4Base image.

-5-16Bas¢2048x3072
Extract the 16Base image.

-6|-64Bas¢-4096x6144
Extract the 64Base image. This resolution can be extracted from ProPhotoCD images only
The path of the 64Base extension files isw@drirom the path to the image file. This means
that it doesrt’ work on stdin an the directory structure must be the very same as on the
ProPhotoCD.

Postcript Output
For Postscript output (optiongs, -eps -psg -epsg -psd, -epsg you can define both the resolution
and placement of the image. Both size and position are specified in points (1/72 inch).

The position of the image (where the origin is assumed to be at the lower left corner of the page) is
controlled by thepl and-pb options (applicable at all resolutions).

The size of color and grayscale images is changed witipthand-ph options. Eery image piel is
mapped onto one Postscript pixel.

There are three modes of control for dithered Postscript:

Image size
(-pw and-ph)

Printer resolution
(-dpi)

Scaling factor
(-fak)

These three factors are interdependent, hence no more thearte specified simultaneouslysing
-dpi and the-pw/-ph options together often yields pleasing resuEsen using the default values for
these options will produce results differing from those obtained without use of the options.

Limitations
The program ignores read protection.

The-i option is not working correctly.

Available information obout the Photo-CD format is vague; this program weoded by trial-and-
error after staring at kedumps. Pleassend bugs reports and patches to the author.
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SEE ALSO
pcdovtoppm(1), pamarith (1), ppm(1), ppmhist(1), pnmquant(1), ppmtopgm(1), ppmtorgb3(1), xv

VERSION
The namehpcdtoppm stands for 'Hadmus' pcdtoppim, to make it distinguishable in thevent that
someone else is building a similar application and namipegitoppm.

This is version 0.6.

AUTHOR
Copyright (c) 1992, 1993, 1994 by Hadmut Danistdn{sch@ira.uka.de

Hadmut Danish hasgn permission to Bryan Henderson (August 2003) to disteitihis documenta-

tion as part of Netpbm on Sourcejerand therefore to license this gayf this documentation to the
public with the following Sourceforge-compatible license. Note that this license does not contain a
restriction on on&'right to sell the material, as does tiedtoppm program itself and other copies of

this documentation.

This software is not public domaiRermission to use and distribute this software and its documenta-
tion for noncommercial use and without fee is hereby granted, provided that eecaiyaight notice
appear in all copies and that both thatye@ht notice and this permission notice appear in supporting
documentation.

The hpcdtoppm software itself (as opposed to this supporting documentation) is licensed by Danisch
under a similar licenseubwith an additional restriction that a recipient may not sell the software or
use it in profit-making activitySee the source code of the program for details on its license.

Manual page extenslly modified by R. PC. Rodgers fodgers@nlm.nih.ggv
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NAME
icontopbm - cowert a Sun icon into a PBM image

SYNOPSIS
icontopbm [iconfilg]

DESCRIPTION
This program is part dfletpbm(1).

icontopbm reads a Sun icon as input and produces a PBM image as output.

SEE ALSO
pbmtoicon(1), pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
ilbmtoppm - comert an ILBM file into a PPM image

SYNOPSIS
ilbmtoppm [-verbosq [-ignore<chunkID3 [-isham|-isehb [-adjustcolors] [ILBMfile]

DESCRIPTION
This program is part dfletpbm(1).

ilbmtoppm reads an IFF ILBM file as input and produces a PPM image as oultpatoppm can
handle the following ILBM types:

. Normal ILBMs with 1-16 planes.

. Amiga Extra_Halfbrite (EHB)

. Amiga HAM with 3-16 planes.

. 24 hit.

. Multiplatte (normal or HAM) pictures.

. Color map (BMHD + CMAP chunk onjynPlanes = 0).

. Unofficial direct color 1-16 planes for each color component.

ilbmtoppm uses these ILBM chunks: BMHD, CMABAMG (only HAM & EHB flags used), PCHG,
BODY unofficial DCOL chunk to identify direct color ILBMIt ignores these chunks: GRAB, DEST
SPR, CRNG, CCR, CLUT, DPPV DRNG, EPSF It ignores, but displays in verbose mode, these:
NAME, AUTH, (c), ANNO, DPI. It skips chunks whose type it doésatognize.

OPTIONS
-verbose
Give sme information about the ILBM file.

-ignore chunklD
Skip a chunk.chunkID s the 4-letter IFF chunk identifier of the chunk to be skipped.

-isham | -isehb
Treat the input file as a HAM or Extra_Halfbrite pictureereif these flags or not set in the
CAMG chunk (or if there is no CAMG chunk).

-adjustcolors
If all colors in the CMAP hee a alue of less then 16, ilbmtoppm assumes a 4-bit colormap
and gves a warning. Wth this option the colormap is scaled to 8 bits.

LIMIT ATIONS
The multipalette PCHG BigLineChanges and Huffman decompression code is untested.

REFERENCES
Amiga ROM Kernel Reference Manual - Devices (3rd Ed.) Addison WekEBN 0-201-56775-X
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SEE ALSO
ppmtoilom (1), ppm(1)

AUTHORS
Copyright (C) 1989 by Jef Poskanzer.

Modified October 1993 by Ingo Wilkeingo.Wilken@informatik.uni-oldenbgude)
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NAME
imgtoppm - cowert an Img-whatnot file into a PPM image

SYNOPSIS
imgtoppm [imgfile]

DESCRIPTION
This program is part dfletpbm(1).

imgtoppmreads an Img-whatnot file as input and produces a PPM image as othpuimg-whatnot
toolkit is available for FTP on venera.isi.edu, along with numerous images in this format.

SEE ALSO
ppm(1)

AUTHOR
Based on a simple cegrsion program posted to comp.graphics by Ed Falk.

Copyright (C) 1989 by Jef Poskanzer.
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NAME
infotopam - cowmert Amiga info icons to PAM

SYNOPSIS
infotopam [-forcecolor] [-numcolors numcolor$ [ -selected [index color ...] [filenamé

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

EXAMPLES
By default,infotopam corwverts the first icon in a .info file:

infotopam amiga.info > amiga.first.pam

Use the-selectedption to comert the second icon in a .info filddereinfotopam reads from Standard
Input:

infotopam -selected < amiga.info > amiga.second.pam

Use the-forcecoloroption to force color corersion for a 1 bit-plane .info file:

infotopam -forcecolor bw.info > bw.pam

Use-numcolorsto override colors for indees O and 3. Notice the tew ways to specify the color:

infotopam -numcolors 2 0 green 3 #FF0000 icon.info > icon.pam

Since Amig nonitors do not use square pixels, some icons may appear squiStiedng the output
throughpamscalecan fix this:

infotopam squish.info | pamtopnm | pamscale -yscale 1.7 > normal.pnm

DESCRIPTION
This program is part dfletpbm(1).

infotopam corverts an Ami@ info (icon) file to a PAM imageinfotopam reads a .info file frorfile-
name or from Standard Input if you do not specify a file name, and writes tivertesh PAM image to
Standard Output.

infotopam currently handles 1 and 2 bit-plane icotisthe .info icon only has 1 bit-plan&fotopam
generates a bitmap (black&whiteA\l image; otherwise it generates a color PAM imagdeu can
forceinfotopam to corvert 1 bit-plane images to color PAM images by using-thececoloroption.

OPTIONS
-forcecolor

Forcesinfotopam to corvert 1 bit-plane icons to color PAM
images instead of bitmap PAM imagesfotopam uses the inde2
color for black and the inael color for white (more on this
below).



Infotopam User Manual(0) Infotopam User Manual(0)

-numcolors numcolors

Tells infotopam how mary colors to awerride. Pixels in the
Amiga info files are assigned an indealue rather than a specific color.
The standard colors for a 2 bit-plane icon are:

Index 0: Blue (00,55, AA)
Index 1: White (FF FF, FF)
Index 2: Black (00,00, 20)
Index 3: Orange (FF8A, 00)

To override the colors, first specify thomary colors to averride using
-numcolors then specify anifidex color) pair for each color
you want to gerride, wherandexis a value from 0 to 3 and
color the the ne color for that ind&. Specifycolor as
described for thepm_parsecolor() argument .

-selected

Tells infotopam to corvert the selected (second) icon instead of
the normal (first) icon. Each Amaginfo icon file contains teicon
images. Thdirst image is the normal, unselected icon, and the second
image is the selected icon. By defanfotopam corverts the first
icon. You can telinfotopam to corvert the second icon by using the
-selectedption.

All options can be abbreviated to their shortest unique prefix.

SEE ALSO
pam(1) pamtopnm(1) pamscalgl)

NOTES

Thanks to the following people on comp.sys.amiga.programmer for tips and pointers on decoding the
info file format:

. Ben Hutchings

. Thomas Richter

. Kjetil Svalastog Matheussen
. Anders Melchiorsen

. Dirk Stoecker

. Ronald V.D.

The format of the Amig info file is as follows:

DiskObject header 78 bytes
Optional DrawerData header 56 bytes
First icon header 20 bytes

First icon data Varies
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Second icon header 20 bytes
Second icon data Varies

The DiskObject header contains, among other things, the magic number (OXxE310), the object width and
height (inside the embedded Gadget header), and the version.

Each icon header contains the icon width and height, which can be smaller than the object width and
height, and the number of bit-planes.

The icon data has the following format:

BIT-PLANEplanes, each withlEIGHT rows of WIDTH
+15) / 16 * 2 bytes length.

So if you hae a %3x2 icon, the icon data will look léthis:

aaaa aaaa a000 0000
aaaa aaaa a000 0000
aaaa aaaa a000 0000
bbbb bbbb b000 0000
bbbb bbbb b000 0000
bbbb bbbb b000 0000

wherea is a bit for the first bit-plandy is a bit for the second bit-plane, adies padding. Thanks ain
to Ben Hutchings for his very helpful post!

HISTORY
infotopam was new in Netpbm 10.22 (April 2004).

LIMIT ATIONS
infotopam currently only handles 1 and 2 bit-plane icons.

There is ngpamtoinfo command, since the .info files contain a lot more than just icon data, and map-
ping the colors would be difficult.

AUTHOR
Copyright (C) 2000, 2004 by Richard Griswold.
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NAME
jbigtopnm - JBIG to PNM image file ceerter

SYNOPSIS
jbigtopnm [optiong [input-file[output-fild]

DESCRIPTION
This program is part dfletpbm(1).

jbigtopnm reads a JBIG bi-leel image entity (BIE) from a file or standard input, decompresses it, and
outputs a PBM or PGM filelf the input has one plane, or you choose just one plane of it, the output is
PBM. Otherwisethe output is PGM.

JBIG is a highly dEctive lossless compression algorithm for bide mages (one bit per pixel), which
is particularly suitable for scanned document pages.

A JBIG encoded image can be stored ines& resolutions in one oreeral BIEs. All resolution layers
except the lowest one are stored efficiently as differences to the next lower resolutionytayean

use optionsx and-y to stop the decompression at a specified maximal output imageT$izeinput

file can consist of seral concatenated BIEs which contain different increasing resolution layers of the
same image.

OPTIONS
-x number
Decode only up to the largest resolution layer which is still not morentinaberpixels wide.
If no such resolution layer exists, then use the smallestvailatde.

-y humber
Decode only up to the largest resolution layer which is still not morentivaberpixels high.
If no such resolution layerxists, then use the smallest on&ilable. You can also use
options-x and-y together which selects the largest layer that satisfies both limits.

-b Use binary values instead of Gray code words in order to decoelevplyes from multiple
bitplanes. Thioption has déct only if the input has more than one bitplane and youtdon’
select just one of those bitplanddote that the decoder has to be used in the same mode as
the encoder and cannot determine from the BIE, whether Gray or binary ocode were
used by the encoder.

-d Diagnose a BIE.With this option jbigtopnm only prints a summary of the header informa-
tion found in the input file and then exits.

-p number
If the input contains multiple bitplanes, then extract only the specified single plane as a PBM
file. Thefirst plane has number 0.

STANDARDS
This program implements the JBIG image coding algorithm as specified in ISO/IEC 11544:1993 and
ITU-T T.82(1993).

AUTHOR
jbigtopnm is based on the JBIG library by Markus Kuhn, part of #88G-KIT package .The jbg-
topbm program is part of thdBIG-KIT package.
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jbigtopnm is part of the Netpbm package of graphics tools.

SEE ALSO
pnm(1), pnmtojbig (1)

LICENSE
If you usejbigtopnm, you are using arious patents, particularly on its arithmetic encoding method,
and in all probability you do not fx@ a Icense from the patent owners to do so.
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NAME
jpeg2ktopam - corert JPEG-2000 code stream to PAM/PNM

SYNOPSIS
jpeg2ktopam [-verbosq [-debuglevel=numbet filename

OPTION USAGE
Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

jpeg2ktopam corverts the named JPEG-2000 code stream file, or Standard Input if no file is named, to
a BM, PGM, PPM, or PAM file on Standard Output.

The JPEG-2000 specification specifie® wifferent formats: JP2 and JPEG-2000 code stream (JPC).
JP2 represents a visual image quite specificatigreas JPC is a more or less arbitrary array of codes.
JP2 images are a subset of JPC imagesg2ktopam corverts ary JPC image. If the color space
identified in the image is grayscald@) IMAGE_CS_GRAY),jpeg2ktopam generates a PGM image,
unless the image contains only one bit peepiin which casg¢peg2ktopam generates PBM. If the
color space is RGB AB_IMAGE_CS_RGB),jpeg2ktopam generates a PPM imagéf the input
image is anything elsgpeg2ktopam generates a PAM image with no tuple type identified.

In the PGM and PPM casgpeg2ktopam assumes the intensity values in the input image ltee

same meaning as for PGM and PPM. One thing that implies is the ITU Rec. 709 color space, which
means the assumption is false for JP2 inplR2 input uses SRGB color encoding. So if you use
jpeg2ktopamto corvert a JP2 image to PPM, it changes the visual image (slightly) -- the colors in the
output are not the same as in the input.

In the AM image, the output samples are numerically identical to the input samples. If the input sam-
ples are signed, thieare represented in s complement form in the output (because PAM samples
are alvays unsigned). The PAM plane numbers are identical to the JPC component numbers.

A JPC image has a "precision," which is the number of bits used for each code (in Netpbm lingo, "sam-
ple"). Actually each component has a separate precision. The maxval of a PGM, PPM, or PAM output

is the largest number you can represent in the JPC precision of the JPC component with the greatest
precision. Thesamples in all components are scaled to that ala&oif the red component has a pre-

cision of 4 bits and the green component has a precision of 6 bits, the maxval is 63 and the red compo-
nent codes from the JPC image are multiplied by 63/15 to generate the output samples.

jpeg2ktopam interprets the JPC input with the Jasper JPEG-2000 library . See documentation of the
library for details on whajpeg2ktopam handles. Notehat the Jasper library contaireciiities for

writing PNM images, bt jpeg2ktopam does not use those. It uses the Netpbm library instNate

that the makers of the Jasper library write it "JasPert"Netpbm documentation follows standard
American English typogragtrules, which dort’allow that kind of capitalization.

Usepamtojpeg2kto corvert in the other direction.

The programjasper, which is packaged with the Jasper JPEG-2000 libasp cowerts between
JPEG-2000 and PNM formats. Becauss fickaged with the libraryt may exploit it betterespe-
cially recently added featureslowever, dnce it does not use the Netpbm library to read and write the
Netpbm formats, it doesndo as @od a job on that side.

OPTIONS
-verbose
This option causegpeg2ktopam to issue informational messages about thevesion
process.
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-debuglevel=number
This option controls debug messages from the Jasper lijpay2ktopam passesiumberas
the debug leel to the Jasper JPC decoder.

EXAMPLES
jpeg2ktopam myimg.jpc >myimg.ppm

ABOUT JPEG-2000
See thepamtojpeg2kmanual(l) for general information on JPEG-2000 compression and the
JPEG-2000 formats.

SEE ALSO
jpctopam(1), pnmtopeg(1), ppm(1), pgm(1), pbm(1), pam(1),

History
jpeg2ktopamwas alded to Netpbm in Release 10.12 yidmber 2002).
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NAME
jpegtopnm - covert JPEG/JFIF file to PPM or PGM image

SYNOPSIS
jpegtopnm [-dct {int[fast|float}] [ -nosmootH [-maxmemory N] [{-adobg-notadobég] [ -comment§
[-dumpexif] [-exif=filespe¢ [-multiple] [-verbosg [-tracelevel N] [filenamé

Minimum unique abbreviation of option is acceptabYeu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

jpegtopnm corverts JFIF images to PPM or PGM images.

By default, jpegtopnm expects the input stream to contain one JFIF image and produces one PGM or
PPM image as output. It fails if the input stream is empty.

But with the-multiple option, jpegtopnm reads JFIF images sequentially from the input stream and
writes one PPM or PGM image to the output stream for each JFIF input. If the input stream js empty
so is the output.

The input stream is tHdenameyou specify orif you dont specify filename Standard Input. The out-
put stream is Standard Output.

If a JFIF input image is of the grayscalariety, jpegtopnm generates a PGM image. Otherwise, it
generates a PPM image.

Before Netpbm 10.11 (October 2008)egtopnm did not hae the multiple image stream capability
From 10.11 through 10.22, Netpbmways behaed as if you specified-multiple. Starting with
Netpbm 10.23 (July 2004), Netplsrdefault behavior went back to the pre-10.11 behavior and thie ne
-multiple option selected the 10.12 befa. The reason for the version was that there were diseo
ered in the world files that contain JFIF images fedd by something other than another JFIF image.
The producers of these filegpect them to work with anJFIF interpreter because most JFIF inter
preters just stop reading the file after the first JFIF image.

jpegtopnm uses the Independent JPEG Greu@EG library to interpret the input fileSee
http://www.ijg.org for information on the library.

'JFIF’ is the correct name for the image format commonly known as 'JBE@tly speaking, JPEG is
a method of compressionThe image format using JPEG compression that is by far the most common
is JFIE There is also a subformat of TIFF that uses JPEG compression.

EXIF is an image format that is a subformat of JFIF (to wit, a JFIF file that contains an EXIF header as
an APP1 marker)jpegtopnm handles EXIF.

JFIF files can ha dther 8 bits per sample or 12 bits per samflbe 8 bit variety is by far the most
common. Therare two versions of the IJG JPEG libraryOone reads only 8 bit files and the other
reads only 12 bit filesYou must link the appropriate one of these libraries yp#gtopnm. Ordinar-
ily, this means the library is in your shared library search path when ygregtopnm.

jpegtopnm generates output with either one byte oo twytes per sample depending on whether the
JFIF input has either 8 bits or 12 bits per sampeu can usepnmdepth to reduce a ta-byte-per-
sample file to a one-byte-per-sample file if you need to.

If the JFIF file uses the CMYK or YCCK color space, the input does not actually contain enough infor
mation to knav what color each pixel isTo know what color a pixel is, one auld hare o know the
properties of the inks to which the color space refgregtopnm interprets the colors using the com-
mon transformation which assumes all the inks are simply sub&ant linear.

See thgpegtopnmmanuafl) for information on ha images lose quality when you eert to and
from JFIF.
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OPTIONS
The options are only for advanced users:

-dct int Use integer DCT method (default).

-dct fast
Use fast integer DCT (less accurate).

-dct float
Use floating-point DCT method. The float method is very slightly more accurate than the int
method, but is much slower unless your machine bag fast floating-point hardave. Also
note that results of the floating-point method may vary slightly across machines, while the
integer methods should\g the same resultsverywhere. Thefast integer method is much
less accurate than the other two.

-nosmooth
Use a fastelower-quality upsampling routine.

-maxmemory N
Set limit on the amount of memojgegtopnm uses in processing large imagéélue is in
thousands of bytes, or millions of bytes if 'M’ is Bxéd to the numberFor example,
-maxmemory 4mselects 4000000 bytesf jpegtopnm needs more space, it uses temporary
files.

-adobe

-notadobe
There are tw variations on the CMYK (and lédnise YCCK) color space that may be used in
the JFIF input.In the normal one, a zero value for a color components indicates absence of
ink. Inthe othera zro value means the maximum inkve@ge. Thdatter is used by Adobe
Photoshop when it creates a bare JFIF output filer(bt when it creates JFIF output as part
of Encapsulated Postscript output).

These options telpegtopnm which wersion of the CMYK or YCCK color space the image
uses. Ifyou specify neithefjpegtopnm tries to figure it out on itsven. Inthe present er-

sion, it doesrt’'try very hard at all: It just assumes the Photoshop version, since Photoshop and
its emulators seem to be the main source of CMYK and YCCK imdaswith experience

of use, future versions might be more sophisticated.

If the JFIF image does not indicate that it is CMYK or YCCK, these optioresrimeeff ect.

If you dont use the right one of these options, the symptom is output that loeka kg
ative.

-dumpexif
Print the interpreted contents ofyaBxif header in the input file to the Standard Error file.
Similar to the prograrjhead (not part of the Netpbm package).

This option was added in Netpbm 9.19 (September 2001).

-exif=filespec
Extract the contents of the EXIF header from the input image and write it to tfile§ipec
filespee- means write it to Standard Output. When you write the EXIF header to Standard
Output,jpegtopnm does not output the ceerted image (which is what normally would go to
Standard Output) at all.

jpegtopnm writes the contents of the EXIF header bytebdgte, starting with the ta byte
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length field (which length includes thoseotlwtes).

You can use this file as input fmmtojpeg to insert an identical EXIF header into awn#-I1F
image.

If there is no EXIF headegjpegtopnm writes two bytes of binary zero and nothing else.

An EXIF header takes the form of a JFIF APP1 raarlonly the first such marker within the
JFIF header counts.

This option was added in Netpbm 9.19 (September 2001).

-multiple
Read multiple JFIF images sequentially from the input stre@iee Description sectiorior
details.

This option was ng in Netpbm 10.23 (July 2004).

-comments
Print ary comments in the input file to the Standard Error file.

-verbose
Print details about the cegrsion to the Standard Error file.

-tracelevel n
Turn on the JPEG librarg’trace messages to the Standard Error fdnigher value oh gets
more trace information-verboseimplies a trace el of at least 1.

EXAMPLES
This example corerts the color JFIF file foo.jpg to a PPM file named foo.ppm:

jpegtopnm foo.jpg >foo.ppm

HINTS
You can usepnmquant to color quantize the result, i.e. to reduce the number of distinct colors in the
image. Infact, you may hee o if you want to comert the PPM file to certain other formats.
ppmdither Does a more sophisticated quantization.

Usepamscaleto change the dimensions of the resulting image.
Useppmtopgm to corvert a color JFIF file to a grayscale PGM file.

You can easily use these a@nters togetherE.g.:

jpegtopnm foo.jpg | ppmtopgm | pamscale .25 >foo.pgm
-dct fastand/or-nosmoothgan speed at a small sacrifice in quality.

If you are fortunate enough tovsavey fast floating point hardare,-dct float may be gen faster than
-dct fast. But on most machinesict float is slower thandct int; in this case it is not worth using,
because its theoretical accwradvantage is too small to be significant in practice.

Another programdijpeg, is dmilar. djpeg is maintained by the Independent JPEG Group and pack-
aged with the JPEG library whighegtopnm uses for all its JPEG avk. Becausef that, you may
expect it to eploit more current JPEG features. Also, since yoteha havethe library to rurjpeg-
topnm, but not vice versa;jpeg may be more commonlyailable.

On the other handljpeg does not use the NetPBM libraries to generate its output, as all the NetPBM
tools such agpegtopnm do. Thismeans it is less likely to be consistent with all the other programs
that deal with the NetPBM format#\lso, the command syntax jfegtopnm is consistent with that of

the other Netpbm tools, unlildipeg.
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ENVIRONMENT
JPEGMEM
If this environment variable is set, italue is the default memory limit. The value is specified

as described for themaxmemory option. Anexplicit -maxmemory option oerrides ay
JPEGMEM.

SEE ALSO
ppm(1), pgm(1l), pnmtojpeg(l), pnmquant(l), pamscalg¢l), ppmtopgm(1l), ppmdither(1),
pnmdepth(1),
djpeg man pagegjpeg man pagejpegtran man pagerdjpgcom man pagewrjpgcom man page,
jhead man page

Wallace, Gregory K. 'The JPEG Sitill Picture Compression Standard’, Communications o€i¥e A
April 1991 (vol. 34, no. 4), pp. 30-44.

LIMIT ATIONS
Arithmetic coding is not offered fordel reasons. Thprogram could be much faster.

AUTHOR

jpegtopnm and this manual were deed in large part fromdjpeg, by the Independent JPEG Group.
The program is otherwise by Bryan Henderson on March 19, 2000.
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NAME
leaftoppm - cowert Interleaf image format to PPM image

SYNOPSIS
leaftoppm [leaffilg]

DESCRIPTION
This program is part dfletpbm(1).

leaftoppm reads a PPM image as input and generates an Interleaf image file as output.

Interleaf is a nav-defunct (actually purchased ca. 2000 by BroadVision) technical publishingaseftw
compauy.

SEE ALSO
ppm(1)

AUTHOR
The program is copyright (C) 1994 by Bill O’'Donnell.
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NAME
lispmtopgm - cowert a Lisp Machine bitmap file to PGM

SYNOPSIS
lispmtopgm [lispmfild

DESCRIPTION
This program is part dfletpbm(1).

listpmfile reads a Lisp Machine bitmap as input and produces a PGM image as output.

This is the file format written by the tv:write-bit-array-file function on Tl Explorer and Symbolics lisp
machines.

Multi-plane bitmaps on lisp machines are color; but the Lispm image file format does not include a
color map, so we must treat it as a monochrome instead and produce PGM. This is unfortunate.

SEE ALSO
pgmtolispm(1), pgm(1)

LIMIT ATIONS
The Lispm bitmap file format is a bit quyrk Usuallythe image in the file has its width rounded up to
the next higher multiple of 32, but notalys. If the width is not a multiple of 32, we doxieal with it
properly but because of the Lispm microcode, such arrays are probably not image data anyway.

Also, the Lispm code for saving bitmaps has a bug, in that if you are writing a bitmap which is not
mod32 across, the file may be up to 7 bits too shingy round down instead of up, and we ddmén-
dle this bug gracefully.

AUTHOR
Copyright (C) 1991 by Jamie Zawinski and Jef Poskanzer.
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NAME
macptopbm - corert a MacPaint file into a PBM image

SYNOPSIS
macptopbm [-extraskip N] [macpfil§

You can abbreviate arnoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

macptopbmreads a MacPaint file as input and produces a PBM image as output.

OPTIONS
-extraskip

This flag is to get around a problem with some methods of transferring files from the Mac
world to the Unix vorld. Mostof these methods lea the Mac files alone, but avieof them
add the ‘finderinfo’ data onto the front of the Unix filEhis means an extra 128 bytes to skip
over when reading the file. The symptom to watch for is that the resulting PBM file looks
shifted to one side. If you get this, trigxtraskip 128, and if that still doesnlook right try
another value.

SEE ALSO
picttoppm (1), pbmtomacp(1), pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.

The MacPaint-reading code is copyright (c) 1987 by Patrick J. Naugihagt{ton@wind.sun.cgm
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NAME
mdatopbm - covert a Microdesign .mda or .mdp file into a PBM image

SYNOPSIS
mdatopbm [-a] [-d] [-i] [--] [ mdafilg§

DESCRIPTION
This program is part dfletpbm(1).

mdatopbm reads a MicroDesign file as input and Produces a PBM image as output.

If you dont specify mdafile mdatopbm takes its input from Standard Input.

OPTIONS
-a Generate Plain PBM output instead ofnRRBM

-d Double the height of the output file, to compensate for the aspect ratio used in MicroDesign
files.

-i Invert the colors used.

-- End of options (use this if the filename starts with '-")

SEE ALSO
pbmtomda(1), pbm(1)

AUTHOR
Copyright (C) 1999 John Elliottjse @seasip.demon.coxk
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NAME
mgrtopbm - cowert a MGR bitmap into a PBM image

SYNOPSIS
mgrtopbm [mgrfile]

DESCRIPTION
This program is part dfletpbm(1).

mgrtopbm reads a MGR bitmap as input and produces a PBM image as output.

SEE ALSO
pbmtomgr(1), pbm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
MRF - monochrome recukg format (compressed bitmaps)

DESCRIPTION
This program is part dfletpbm(1).

MRF is a compressed format for biék (1-bit mono) imageslit achieves better compression for some
such images than either GIF or PNG.s(so very easy to implement (about the same difficulty as
RLE, I'd say) and an MRF reader needs no tablgfbs, which may makit useful for tiry machines).

In case the ahve hasnt made it suficiently clear I'll make this next point gplicitly: MRF cannot ep-
resent color at all.Nor can it represent grayscal#!s a pecifically mono format. (If you want to
compress a color or grayscale image, my advice is to use JPEG2000).

First, heres what goes where in an MRF file. I'll explainadhe compression works afterward.

Offset Description

0 magic number - 'MRF1’ (in ASCII)

4 width (32-bit, MSB first (i.e. big-endian))
8 height (same)

12 resered (single byte, must be zero)

13 compressedata

Note that there is no end-of-file markin the file itself - the compressed data carries on right up to
EOF.

The way the picture is compressed is essentially very simple, butyasajhthe devil is in the detail.
So dont be put off if it sounds confusing.

The image is treated as a number of 64x64 squares, forming a gacelasugh to encompass it. (If an

image is (say) 129x65, it'll be treated in the sanag &s a 192x128 one. On decompression, xtra e

area which was encoded (the contents of this area is undefined) should be ignored.) Each of these
squares in turn (in left-to-right, top-to-bottom order) is reeelgisubdivided until the smallest com-

pletely black or white squares are found. Some pseudocode (eek!) for theveesidiision routine

should mak things clearer:

if square size > 1x1 and square is all one ¢olaiput 1 bit

if whole square is black, output a 0 bit and return

if whole square is white, output a 1 bit and return

output a 0 bit

divide the square into four quarters, calling routine for

each in this order: top-left, top-right, bottom-left, bottom-right

(Note that the "output a O bit’ stage is not reached for squares of size 1x1, which is what stops it recurs-
ing infinitely. 1 mention this as it may not be immediately obvious.)

The whole of the compressed data is made up of the bits output by tree rabtine. The bits are
pacled into bytes MSB first, so for example outputting the bits 1,0,0,0,0,0,0,0 would result in a 80h
byte being output. An‘unused’ bits in the last byte output are undefined; these fadtiady after

EOF and their value is unimportant.

If writing that sounds too much kkhard work :-), you could alays adaptpbmtomrf and/or
mrftopbm . That's the main reason their source code is public domain, after all.



MRF image format specification(0) MRF image format specification(0)

Above, | said the contents of grextra area encoded (when a bitmap smaller than the grid of squares is
compressed) is undefined. This is deliberate so that the MRF compressor eahesalunseen areas
arything it wants so as to maximize compression, rather than simply leaving it ptamkomrf does a

little in this respect but could definitely be imped upon.

mrftopbm’s -1 option causes it to include the edges, ¥,an the output PBM. This may help when
debugging a compresssdge optimization.

Note that the "F" in the name "MRF" comes from "format," which is redundant because it is the name
of a format. That sort of makes "MRF format" sound as stupid as "PIN npirbeit’s rot really that
bad.

SEE ALSO
mrftopbm (1), pbmtomrf (1)

AUTHOR
Russell Marks.
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NAME
mrftopbm - comert an MRF image to PBM format

SYNOPSIS
mrftopbm [ -a] [ input.mrf]

DESCRIPTION
This program is part dfletpbm(1).

mrftopbm corverts an MRF image to PBM format.

mrftopbm takes the MRF image from the file named by itmgut.mrfargument, or Standard Input if
you dont specifyinput.mrf The output goes to Standard Output.

For more information about mrf, sékeMRF specification (1).

OPTIONS
-a causesmrftopbm to include the edges, if gnin the output PBM. This may help when
debugging a compresssdge optimization.
AUTHOR

Russell Marks.

SEE ALSO
pbmtomrf (1), pbm(1), mrf (1)
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NAME
mtvtoppm - comert output from an MTV or PRray tracer into a PPM

SYNOPSIS
mtvtoppm [mtvfild

DESCRIPTION
This program is part dfletpbm(1).

mtvtoppm reads an input file from MarkaviDeWetteringg MTV ray tracer and produces a PPM
image as output.

The PR raytracer also produces this format.

SEE ALSO
ppm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
neotoppm - covert an Atari Neochrome .neo into a PPM image

SYNOPSIS
neotoppm[neofilg

DESCRIPTION
This program is part dfletpbm(1).

neotoppmreads an Atari Neochrome .neo file as input and produces a portable pixmap as output.

SEE ALSO
ppmtoneq(1), ppm(1)

AUTHOR
Copyright (C) 2001 by €&emu Hukkanen tthukkan@iki.f>, based on piltoppm by Ste Belczyk
(seb3@gte.cojrand Jef Poskanzer.
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NAME
netpbm — netpbm libraryverview

Overview Of Netpbm
Netpbm is a package of graphics programs and a programming library.

There are wer 220 separate programs in the package, most of whigh’pbm’, ‘pgm’, 'ppm’, 'pam’,
or 'pnm’ in their namesFor example ,pamscald€l)and giftopnm(1).

For example, you might uspamscaleto shrink an image by 10%0r usepamcompto overlay one
image on top of anotheOr usepbmtext to create an image ofxte Orreduce the number of colors in
an image witlpnmquant.

Netpbm is an open source software package, distributed via the Sourcetfetpjem project .

The Netpbm Programs
The Netpbm programs are generally useful run by a person from a command whalle lalso
designed to be used by programscommon characteristic of Netpbm programs is thay tne sim-
ple, fundamental building blocksThey are most powerful when stacked in pipelinddetpbm pro-
grams do not use graphical user interfaces (in fact, none of them display graphicsxatptlfe a
very simple Linux Svgalib displayer) and do not seek input from a user.

Each of these programs has its own manual, as linked in the directasy belo

The Netpbm programs can read and write files greater than 2 GiBwahiire underlying system can.
There may be exceptions where the programs use external libraries (The JPEGetibjyary access
files and the external library does novédarge file capability Before Netpbm 10.15 (April 2003), no
Netpbm program could read a file that large.

Common Options
There are a f& options that are present on all programs that are based on the Netpbmikhisiading
virtually all Netpbm programs. These are not mentioned in the individual manuals for the programs.

You can use tw hyphens instead of one on these options if you like.

-quiet  Suppress all informational messages thatlal otherwise be issued to Standard Er{dp be
precise, this only wks to the extent that the program in question implements the Netpbm
convention of issuing all informational messages viapghe message(¥ervice of the Netpbm
library).

-version
Instead of doing anything else, report the version ofitinetpbm library linked with the pro-
gram (it may hee keen linled statically into the program, or dynamically linked at run time).
Normally, the Netpbm programs and the library are installed at the same time, so this tells you
the version of the program and all the other Netpbm files it uses as well.

-plain  If the program generates an image in Netpbm format, generate it in the "plain" (aka "ascii")
version of the format, as opposed to the "raw" (aka "binary") version.

This option was introduced in Netpbm 10.10 (October 2002).

Directory
Here is a complete list of all the Netpbm programs (with links to their manuals):

Netpbmprograndirectory (1)
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How To Use The Programs
As a collection of primitie ols, the power of Netpbm is multiplied by thenyso of all the other unix
tools you can use with thenThese notes remind you of some of the more useful ways to do this.
Often, when people want to add highdefunctions to the Netpbm tools, theaveoverlooked some
existing tool that, in combination with Netpbm, already does it.

Often, you need to apply some gersion or edit to a whole bunch of files.

As a rule, Netpbm programs tkne input file and produce one output file, usually on Standard Out-
put. Thisis for flexibility, snce you so often k& © pipeline ma tools together.

Here is an example of a shell command tovedrell your of PNG files (named *.png) to JPEG files
named *.jpg:
for i in *.png; do pngtopnm $i | ppmtojge'basename $i .png‘.jpg; done

Or you might just generate a stream of individual shell commands, one per file,wiitbr gerl.
Heres how to brighten 30 YUV images that malup ;e second of a movie, keeping the images in the
same files:

Is *.yuv
| perl -ne 'chomp;
print yuvtoppm $_ | ppmbrighten -v 100 | ppmtoyuv >tmp$3$.yuv;
mv tmp$$.yuv $_

| sh

The toolsfind (with the -execoption) andxargs are also useful for simple manipulation of groups of
files.

Some shells’ 'process substitution’ facility can help where a non-Netpbm program expects you to iden-
tify a disk file for input and you want it to use the result of a Netpbm manipula®iay the kipotheti-

cal programprintcmyk takes the filename of aiff CMYK file as input and what you kia is a NG

file abc.png

Try:
printcmyk <({ pngtopnm abc.png | pnmtotiffcmyk ; })

It works in the other direction too, if youvea pogram that makes you name its output file and you
want the output to go through a Netpbm tool.

The Netpbm Formats
All of the programs work with a set of graphics formats called the 'netpbm’ fornsgiscifically,
these formats angom(1), pgm(1), ppm(1), andpam(l).

The first three of these are sometimes known generically as 'pnm’.

Many of the Netpbm programs ceart from a Netpbm format to another format or viegsa. Thids

so you can use the Netpbm programs twkwnon graphics of anformat. Itis also common to use a
combination of Netpbm programs to @ert from one non-Netpbm format to another non-Netpbm for
mat. Netpbmhas cowerters for about 100 graphics formats, and as a package Netpbm lets you do
more graphics format ceersions than another computer graphics facility.

The Netpbm formats are all raster formats, i.ey thescribe an image as a matrix of rows and columns

of pixels. Inthe PBM format, the pixels are black and white. In the PGM formag|pace shades of

gray In the PPM format, the pixels are in full calofhe PAM format is more sophisticated
replacement for all three of the other formats, it can represent matrices of general data including but not
limited to black and white, grayscale, and color images.

Programs designed to work with PBM imagesehgbm’ in their names. Programs designed twkwv
with PGM, PPM, and PAM images similarlydea’pgm’, '‘ppm’, and 'pam’ in their names.

All Netpbm programs designed to read PGM images see PBM images aswWeiteePGM too.All
Netpbm programs designed to read PPM images see PGM and PBM imagesyasafeliePM. See
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Implied Format Cowersion .

Programs that & 'pnm’ in their names read PBM, PGM, and PPl tnlike 'ppm’ programs, the
distinguish between them and their function depends on the foffoaexample, pnmtopng(1)cre-
atesablackandvhitePNG output image if its input is PBM or PGMjtka color PNG output image if its
input is PPM. And pnmrotate produces an output image of the same format as the iAgugpotheti-
cal ppmrotate program would also read all three PNM input formatsg,voould see them all as PPM
and would alays generate PPM output.

Programs that v@ "pam" in their names read all the Netpbm formats: PBM, PGM, PPM, Akid P
They sometimes treat them all as if there PAM, using an implied ceersion, but often therecog-
nize the individual formats and befeaaccordingly like a 'pnm" program does. See Impliedriat
Corversion .

If it seems wasteful to you to Y& three separate PNM formats, heage that there is a historical rea-
son for it. In the beginning, there were only PBMs. PGMs came kidrthen PPMs. Much later
came PAM, which realizes the possibility of having just one agtgdormat.

The formats are described in the specificatiorgbafi(1), pgm(1), ppm(1), andpam(1).

Implied Format Conversion
A program that uses the PGM library subroutines to read an image can read a PBM image as well as a
PGM image.The program sees the PBM image as if it were thevalgut PGM image, with a maaV
of 255. note: This sometimes confuses people who are looking at the formats weal&yer than
they ought to be because a zemue in a PBM raster means white, while a zero value in a PGM raster
means black.

A program that uses the PPM library subroutines to read an image can read a PGM image as well as a
PPM image and a PBM image as well as a PGM image. The program sees the PBM or PGM image as
if it were the equialent PPM image, with a maxval of 255 in the PBM case and the same maxval as the
PGM in the PGM case.

A program that uses the PAM library subroutines to read an image can read a PBM, PGM, or PPM
image as well as a PAM image. The program sees a PBM image as if it were tlaergEAM

image with tuple typ&LACKANDWHITE . It sees a PGM image as if it were the eglent FAM

image with tuple typ&SRAYSCALE . It sees a PPM image as if it were the egleint PAM image

with tuple typeRGB. But the program actually can see deeper if it wants to. It carxgedtlg which

format the input was and may respond accordingtyr example, a PAM program typically produces
output in the same format as its input.

Netpbm and Transparency
In mary graphics formats, ther®’a means of indicating that certain parts of the image are wholly or
partially transparent, meaning that if it were displayeg’oanother image, the other imagewid
shav through there. Netpbm formats deliberately omit that capgbditge their purpose is to be
extremely simple.

In Netpbm, you handle transpargnda a transparerycmask in a separate (slightly redefined) PGM
image. Inthis pseudo-PGM, what auld normally be a pel’s intensity is instead an opaqueness
vaue. Seggm(l). pamcomp(l)isanexampleofaprogranthatuses a PGM transpargnmask.

Another means of representing transpayemformation has recently deloped in Netpbm, using
PAM images. Irspite of the argument\gin above that Netpbm formats should be too simple teeha
transpareng information lilt in, it turns out to be extremely incaanient to hae o carry the trans-
pareny information around separatelyhis is primarily because Unix shells doptovide easy \ays

to have retworks of pipelines.You get one input and one output from each program in a pipeSoe.
you'd like to haveboth the color information and the transpageimformation for an image in the same
pipe at the same time.

For that reason, some wegand recently ren@ted) Netpbm programs recognize and generatéhd P
image with tuple type RGB_ALPHA or GRSCALE_ALPHA, which contains a plane for the trans-
pareng information. Se¢hePAMspecification(1).
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The Netpbm Library
The Netpbm programming libraiypbnetpbm(1),makesteasyowrite programs that manipulate graphic
images. Itsnain function is to read and write files in the Netpbm formats, and because the Netpbm
package contains ceerters for all the popular graphics formats, if your program reads and writes the
Netpbm formats, you can use it withydlormats.

But the library also contain some utility functions, such as character drawing and RGB/YCv@&bk con
sion.

The library has the ceentional C linkage.Virtually all programs in the Netpbm package are based on
the Netpbm library.

netpbm-config
In a standard installation of Netpbm, there is a program namigthm-configin the regular program
search pathWe cn't consider this a Netpbm program -sijust an ancillary part of a Netpbm instal-
lation. Thisprogram tells you information about the Netpbm installation, and is intended to be run by
other programs that intexfe with Netpbm. Indct, netpbm-configis really a configuration file, l&
those you typically see in tietc/directory of a Unix system.

Example:
$netpbm-config --datadir
/usr/local/netpbm/data

If you write a program that needs to access a Netpbm data file, it can use such a shell command to find
out where the Netpbm data files are.

netpbm-configis the only file that must be installed in a standard directory (it must be in a directory
that is in the default program search patidu can usenetpbm-configas a bootstrap to find all the
other Netpbm files.

There is no detailed documentatiometpbm-config If you're in a position to use it, you shouldvba
no trouble reading the file itself to figure ouihto use it.

Other Graphics Software
Netpbm contains primite kuilding blocks. It certainly is not a complete graphics software library.

Graphics Viewers
The first thing you will want to makuse of ag of these tools is a weer. (On GNU/Linux, you can
useppmsvgalib in a pinch, bt it is pretty limiting). zgv is a good full service viewer to use on a
GNU/Linux system with the S8ALIB graphics display dvier library. You can findzgv at
ftp://ftp.ibiblio.org/pub/Linux/apps/graphics/viewers/svga .

zgv even has a feature in it wherein you can visually crop an image and write an output file of the
cropped image usingamcut(1).

See thesoption tozgv.

For the X inclined, there is alsa@gv.

xloadimageand its extensiorli are also common ways to display a graphic image in X.

ggviewis a more modern X-based image viewer.

giv is a small, very fast viewer for X.

To play mpey movies, such as produced ppmtompeg try xine .

Seeftp://metalab.unc.edu/pub/Linux/apps/graphics/viewers/X

Visual Graphics Software
Visual graphics software is modern point-and-click saféathat displays an image and lets yarkw
on it and see the results as you go. This is fundamentally different from what Netpbm programs do.
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ImageMagick is like avisual version of Netpbm. Using the Xikddow system on Unix, you can do
basic editing of images and lots of format warions. Thepackage does include at least some non-
visual tools. corvert, mogrify, montage and animate are popular programs from tth@ageMagick
package.ImageMagick runs on Unix, Windows, Windows N'Macintosh, and VMS.

Xv is a very old andery popular simple image editor in the Uninnd. It does not hae nuch in the
way of current support, or maintenance, though.

The Gimp is a visual image editor for Unix and X, in the sameogteas the more famous, less capa-
ble, and much more expewsiAdobe Photoshop, etc. for Winds. Seéhttp://www.gimp.org .

Electric Eyeskuickshow, and gthumb are also visual editors for the Xikdow system, anKView
andgwenvieware specifically for KDE.

Programming Tools
If you're writing a program in C to dwaand manipulate images, check out gd . Netpbm contains a C
library for drawing images, but it is probably not as capable or documengetl &ou can easily run
ary Netpbm program from a C program with §@_systemfunction from the Netpbm programming
library, but that is less efficient thagd functions that do the same thing.

llib is a C subroutine library with functions for adding text to an image (as you might do at a higher
level with pbmtext, pamcomp etc.). It works with Netpbm input and outputFind it at
http://www.radix.net/"cknudsen/Illib . Netpbm also includes characterwiag functions in thdib-
netpbm(1)library, buttheydonothaveas fancy font capabilities (seppmlabel(1) for an example of use

of the Netpbm character drawing functions).

GD is a library of graphics routines that is part of PHFhas a subset of Netpbsnfunctions and has
been found to resize images more slowly and with less quality.

Tools For Specific Graphics Formats
To aeate an animated Glbr extract a frame from one, uggfsicle. gifsicle corverts between ani-
mated GIF and still GIFand you can usppmtogif andgiftopnm to connect up to all the Netpbm utili-
ties. Sedttp://www.lcdf.org/gifsicle .

To corvert an image of text to x (optical character recongition - OCR), wgecr (think of it as an
inverse ofpbmtext). Seehttp://altmark.nat.uni-magdebur g.de/"jschulen/ocr/.

http://schaik.com/pngsuite contains a PNG test suite -- a wholsbh of PNG images exploiting the
various features of the PNG format.

Another version of Netpbrm’ pnmtopng/pngtopnm is at http://www.schaik.com/png/pnm-
topng.html(1).

The version in Netpbm was actually based on that package a long time ago, and ygectatodind

better exploitation of the PNG format, especially recent enhancements, in that package. It may be a lit-
tle less consistent with the Netpbm project and lgpfo#ive o recent Netpbm format enhancements,
though.

pngwriter is a C++ library for creating PNG image/ith it, you plot an image pixel by pk You
can also render text with the FreeType2 library.

jpegtran Does some of the same transformations as Netpbm is famobstfdioes them specifically

on JPEG files and does them without loss of informatBy contrast, if you were to use Netpbm, you
would first decompress the JPEG image to Netpbm format, then transform the image, then compress it
back to JPEG formatin that recompression, you lose a little image information because JPEG is a
lossy compressionOf course, only a fe kinds of lossless transformation are possiljjgegtran

comes with the Independent gpg@éroup’s ( hitp://www.ijg.org) JPEGibrary.

Some tools to deal with EXIF files (see also Netphpegtopnm(1)and pnmtojpeg(1)):

To dump (interpret) an EXIF header: Exifdump (( http:/topo.math.u-psud.fr/"bou#dui@p.py) ) or
Jhead ( http://www.sentex.net/"randel/jhead. )

A Python EXIF library and dumper: http://pyexif.sourceforge.net.

Heres ome software to ark with IOCA (Image Object Content Architecture): Imagelbox
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($2500, demo wilable). Thiscan comert from TIFF -> IOCA and back an. Ameri-Imager (1)
($40 Windows only).

pnm2ppa corverts to HPS "Winprinter’ format (for HP 710, 720, 820, 1000, etc). It is a superset of
Netpbm’s pbmtoppa and handles, notahlyolor. Howevae, it is more of a printer dver than a
Netpbme-style primitie g-aphics building block.Seehttp://sourceforge.net/project/?group_id=1322

Document/Graphics Software
There is a large class of software that does document processing, and thatwissdosiated to graph-
ics because documents contain graphics and a page of a document is\yfquunpaises a graphic
image. Becausef this slight intersection with graphics, Iva document processing sofare here
briefly, but it is for the most part beyond the scope of this document.

First, we look at where Netpbm meets document procesgisippnm corverts from Postscript and
PDF to PNM. It efectively renders the document into images of printed pagstopnm is nothing

but a arvenient wrapper for Ghostscript , and in particular Netpbm-format devicerslthat are part

of it. pnmtops and pbmtoepsicorvert a PNM image to a Postscript program for printing the image.
But to really use PDF and Postscript files, you generally need more satoplement processing soft-
ware.

Adobe irvented Postscript and PDF and products from Adobe are foy maposes the quintessential
Postscript and PDF tools.

Adobes free Acrobat Reader displays PDF andveds to Postscript. The Acrobat Reader for unix
has a program name of 'acroread’ and the -toPostScript option (also segdReogéon) is useful.

Other software from Adobeyvalable for purchase, interprets and creates Postscript and PDF files.
'Distill’ is a program that coverts Postscript to PDF.

xpdf also reads PDF files.
GSview, ghostviev, gv, ayv, and kghostvier are some other viewers for Postscript and PDF files.
The progranps2pdf, part of Ghostscript, caerts from Postscript to PDF.

Two packages that produce more kinds of Encapsulated Postscript than the Netpbm programs, includ-
ing compressed kinds, are bmeps and imgtops .

dvips corverts from DVI format to PostscriptDV1 is the format that & produces. Netpbman con-
vert from Postscript to PNM. Thus, you can use these in combinatiomro with Tex/Latex docu-
ments graphically.

wvware corverts a Microsoft Word document (.doc file) tarious other formats. While the web page
doesnt seem to mention it, it reportedly can extract an embedded image andaddcument as a PNG.

Latex2html comverts Latex document source to HTML document sourdat of that irvolves graph-
ics, and Latex2html uses Netpbm tools for some of that. Buk2hatel through its history has had
some rather esoteric codependencies with Netp@ider Latex2html doest'work with current
Netpbm. Latg2html-99.2beta8 works, though.

Other
Thefile program looks at a file and tells you what kind of file it is. It recognizes most of the graphics
formats with which Netpbm deals, so it is pretty handy for graphack.wNetpbms anytopnm(1)pro-
gramdependsnfile. Seeftp://ftp.astron.com/publ/file .

The Utah Raster Toolkit serves a lot of the same purpose as Netpbm, but without the emphasis on for
mat cowersions. Thispackage is based on the RLE format, which you camecbto and from the
Netpbm formats. http://www.cs.utah.edu/gdc/projects/urt.htm1) gives ome information on the

Utah Raster Toolkit, but does not tell where to get it.

Ivtools is a suite of free X Widows drawing editors for PostscripteX and web graphics production,
as well as an embeddable andeadable vector graphic shell. It uses the Netphnilifies. See
http://www.ivtools.org .

The programmorph morphs one image into anothdt uses &iga format images, but you can use
tgatoppm and ppmtotga to deal with that format.You haveto use the graphical (X/Tk) Xmorph to
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create the mesh files that you must feedntrph. morph is part of the Xmorph packagesee
http://www.colorado-research.com/“gourlay/software/Graphics/Xmorph

Other Graphics Formats
People neer seem to tire of imenting nev graphics formats, often completely redundant with pre-
existing ones. Netpbm cannot keep up with thefere is a list of a f& that we kna Netpbm does
nothandle (yet).

Various commercial Widows software handles dozens of formats that Netpbm does not, especially for
mats typically used with Wdows programs. ImageMagick is probably the most used free image for
mat cowerter and it also handles lots of formats Netpbm does not.

History

VRML (Virtual Reality Modelling Language)

CAL (originated by US Department Of Defensaydred by architects)http://www.land-
field.com/faqgs/graphics/fileformats-fag/part3/section-24.htnglL)

array formats dx, general, netcdf, CDEf, cm
CGM+

Windows Meta File (WMF). Libwmf cowverts from WMF to things lik Latex, PDFE PNG.
Some of these can be input to Netpbm.

Microsoft Word, RF. Microsoft keeps a proprietary hold on these form#tsy software
you see that can handle them is likely to cost mone

DXF (AutoCAD)

IOCA (Image Object Content Architecture) The specification of this format is documented by
IBM:

Data Stream and Object Architectures: Image Object Content Architecture ReferSaee .
above for software that processes this format.

SVG. Find out about this vector graphics format and software to use with it at dhidwitle
Web Consortium web page .

OpenEXR is an HDR format (likBFM(1)). See http://wwwepenexr.org/about.html (1).

Xv Visual Schnauzer thumbnail image. This is a rather antiquated format used by the Xv pro-
gram. InNetpbm circles, it is best known for thect that it is very similar to Netpbm formats

and uses the same signature ('P7’) as PAM because it welspktl as sort of a fork of the
Netpbm format specifications.

Netpbm has a long histarstarting with Jef PoskanzerPomplus package in 1988. The fHHPSTORY
in the Netpbm source code contains a historicaview as well as a detailed history release by

release.

Author

Netpbm is based on the Pbmplus package by Jef Poskrgtatistributed in 1988 and maintained by
him until 1991. But the package contains work by countless other authors, added ssnoegiedl
work. In fact, the name is deséd from the &ct that the work was contributed by people a#rdhe
world via the Internet, when such collaboratioasnstill nawel enough to merit naming the package

after it.
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Bryan Henderson has been maintaining Netpbm since 1999. In addition to packadirnywethers,
Bryan has also written a significant amount of/meaterial for the package.
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NAME
palmtopnm - covert a Palm Bitmap to a PNM image

SYNOPSIS
palmtopnm

[-verbosd

[-rendition N]

[-showhis{ [ palmfild palmtopnm
-transparent

[-verbosd

[palmfilg

DESCRIPTION
This program is part dfletpbm(1).

palmtopnm reads a &m Bitmap as input, from Standard Inputpaimfileand produces a PPM image
as output.

Alternatively (when you specifytransparent), palmtopnm writes the value of the transparent color in
the Palm Bitmap to Standard Output.

Pamtopnm can conert Palm Bitmaps with the following features. This does not mean that it doesn’
handle other features. These are just the ones we found worth mentioning.

. Version 0

. Version 1

. Version 2

. Version 3 (n& in Netpbm 10.27 (March 2005))

. Scanline compression

. RLE compression

. Packbits compression (nen Netpbm 10.27 (March 2005))
OPTIONS

-verbose

Display various interesting information about the input file and process.

-transparent
If the Palm Bitmap has a transparent color ggimtopnm writes the value for that color to
Standard Output in the form #RRGGBB, where RR, GG, and BB araliyit hexadecimal
numbers indicating a value in the range 0 through 255. If no transparent color is set in the Bit-
map,palmtopnm writes nothing. palmtopnm does not generate yaoutput image when you
specify-transparent.

-rendition N
Pdm Bitmaps may contain seral different renditions of the same image, withfefiént
depths. Bydefault,palmtopnm operates on the first rendition (rendition number 1) in the
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image. Thisswitch allavs you to operate on a different rendition. The value must be between
1 and the number of renditions in the image, inalesi

-showhist
This option causepalmtopnm to write a histogram of colors in the input file to Standard
Error.
SEE ALSO

pnmtopalm(1), pnm(1), PAmMOS Reference (1), PalmOS Companion .

LIMIT ATIONS
You cannot generate an alpha mask if tldnPBitmap has a transparent colétoweve, you can still
do this withppmcolormaskwith a Netpbm pipe similar to:

palmtopnm bitmap.palm | ppmcolormask ‘palmtopnm -transparent bitmap.palm'

HISTORY
Before Netpbm 10.23 (July 2004), there wadoeceplain option. Butthat had been redundant for a
long time, since the Netpbm common optiptain does the same thing.

AUTHORS

This program was originally written as Tbmptopnm.c, by lan Go@fbérwas heavily modified by
Bill Janssen to add colatompression, and transpargrianction.

Copyright 1995-2001 by lan Goldlgeand Bill Janssen.
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NAME
pamarith - perform arithmetic on dANetpbm images

SYNOPSIS
pamarith -add | -subtract | -multiply | -difference | -minimum | -maximum | -mean | -compare |
-and | -or | -nand | -nor | -xor | -shiftleft | -shiftright pamfilel pamfile2

All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamarith reads tvo PBM, PGM, PPM, or PAM images as input.performs the specified binary arith-
metic operation on their samplalues and produces an output of a format which is the more general of
the two input formats. The tevinput images must be of the same width and heighe arithmetic is
performed on each pair of identically located tuples to generate the identically located tuple of the out-
put.

For the purpose of the calculation, it assumeg RBM, PGM, or PPM input image is the egaéent
PAM image of tuple typ@LACKANDWHITE , GRAYSCALE, or RGB, respectrely, and if it pro-
duces a PBM, PGM, or PPM output, produces thevelgut of the PAM image which is the result of
the calculation.

The firstpamfileagument identifies the ’left’ argument image; the segoachfileargument identifies
the 'right’ one.

If the output is PAM, the tuple type is the same as the tuple type of the left input image.
pamarith performs the arithmetic on each pair of identically located tuples in thenput images.

The arithmetic operation is in all cases fundamentally a function framntegers to an intger The
operation is performed on oatuples as folls. Thetwo input images must ke the same depth, or
one of them must lwa depth one.pamarith fails if one of these is not the case.

If they havethe same deptipamarith simply carries out the arithmetic one sample at a tihee.if at

a particular position the left input image contains the tuple (s1,s2,...,sN) and the right input image con-
tains the tuple (t1,t2,...tN), and the function is f, then the output image contains the tuple
(f(s1,t1),f(s2,t2),...,f(SN,tN)).

If one of the images has depth 1, the arithmetic is performed between the one sample in that image and
each of the samples in the othée. if at a particular position the left input image contains the tuple (s)

and the right input image contains the tuple (t1,t2,...tN), and the function is f, then the output image
contains the tuple (f(s,t1),f(s,t2),...,f(s,tN)).

Maxval
The meanings of the samples with respect to the maxval varies according to the function you select.

In PAM images in general, the most usual meaning of a sample (the one that applies Vihén a P
image represents a visual image), is that it represents a fraction of some maximum. The maxval of the
image corresponds to some maximum value (in the case of a visual image, it corresponds to 'full inten-
sity.’), and a sample value divided by the maxveegihe fraction.

For pamarith, this interpretation applies to the regular arithmetic functieadd, -subtract, -multi-

ply, -difference, -minimum, -maximum, -mean, and -compare For those, you should think of the
arguments and result as numbers in the range [Fa).example, if the maxval of the left gument
image is 100 and the maxval of the right argument image is 200 and thal miathe output image is
200, and the left sampl@ale in anradd calculation is 50 and the right sample is 60, the actual calcula-
tion is 50/100 + 60/200 = 160/200, and the output sample value is 160.

For these functionspamarith makes the output image’maxval the maximum of the twinput max-
vals, except withcompare, wherepamarith uses an output maxval of 2.
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If the result of a calculatiorafis outside the range [0, IDamarith clips it -- i.e. considers it to be
zero or 1-.

In mary cases, where both your input maxvals are the same, you can just think of the operation as tak-
ing place between the sample values dirgetlth no consideration of the maxval except for the clip-
ping. E.g.an-add of sample value 5 to sample value 8 yields sample value 13.

But with -multiply , this doesrt work. Sayyour two input images hae maxval 255, which means the
output image also has maxval 255onsider a location in the image where the input sample values are
5 and 10. You might think the multiplicatte product of those would yield 50 in the outpuBut
pamarith carries out the arithmetic on the fractions 5/255 and 10/&58ultiplies those together and
then rescales to the output maxval, giving a sample value in the oAfidub50/255 rounded to the
nearest integer: O.

With the bit string operations, the makhas a whole different meaning. The operations in question
are:-and, -or, -nand, -nor, -xor, and -shiftleft, -shiftright .

With these, each samplalue in one or both input images, and in the output image, represents a bit
string, not a numberThe maxval tells ho wide the bit string is. The maxval must be a full binary
count (a power of tav minus one, such as 0xff) and the number of ones in it is the width of the bit
string. For the dyadic bit string operations (ttsa#rerything but the shift functions), the maxvals of the
input images must be the same gadarith makes the maxval of the output image the same.

For the bit shift operations, the output makvs the same as the left input makv Theright input
image (which contains the shift counts) camehany naxval and the maxval is irrelant to the inter
pretation of the samples. The sample value is the actual shift count. sBtill itequired that no sam-
ple value exceed the maxval.

The Operations
Most of the operations are obvious from the option name.

-subtract subtracts a value in the right input image from a value in the left input image.
-difference calculates the absolute value of the difference.

-multiply does an ordinary arithmetic multiplication, but tends to produce nonobvious results because
of the waypamarith interprets samplealues. Se&laxval .

-compare produces thealue0 when the value in the left input image is less than the value in the right
input image,l when the values are equal, @when the left is greater than the right.

-and, -nand, -or, -nor, and -xor consider the input and output images to contain bit stringg;ctira-
pute bitwise logic operations.

-shiftleft and-shiftright consider the left input image and output image to contain bit strifigey
compute a bit shift operation, with bits falling tfie left or right end and zeroes shifting in, as opposed
to bits of one end to the otherThe right input image samplalue is the number of bit positions to
shift.

Note that the maxval (see Maxval ) determines the width of the frame within which you are shifting.

Notes
If you want to apply a unary function, e.g. "halve”, to a single imaggarséunc.

SEE ALSO
pamfunc(l), pnminvert (1), ppmbrighten(1), ppmdim(1), pnmcorvol(1), pnmdepth(1), pnmp-
snr(1), pnm(1), pam(1)

HISTORY
pamarith replacedonmarith in Netpbm 10.3 (June 2002).

In Netpbm 10.3 through 10.8, thougiamarith was rot backward compatible because it required the
input images to be of the same depth, so you could not multiply a PBM by a PPM as is often done for
masking. (Itwas rot intended at the time thphmarith would be remwaed from Netpbm -- the plan
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was just to rewrite it to uspamarith; it was remwed by mistake).

But starting with Netpbm 10.9 (September 20@2marith allows the images to ka dfferent depths
as long as one of them has depth 1, and that made it backward compatilpleratith .

The originalpnmarith did not hae the-meanoption.
Thecompareoption was added in Netpbm 10.13 (December 2002).
The bit string operations were added in Netpbm 10.27 (March 2005).
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NAME
pamchannel - extract channels from a PAM image

SYNOPSIS
pamchannel[-infile infile] [-tupletype tupletypé [channum...]

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pamchannelreads a PAM or PNM image as input and produces a PAM image as output, consisting of
the indicated channels (planes) of the input.

The output is the same dimensions as the inpot that the depth is the numbercbinnumargu-
ments you supplyThe tuple type is a null string unless you specify-thpletype option.

pamstack does the opposite gfamchannel It takes multiple PAM or PNM images as input and
stacks their planes (channels) on top of one another to yield a single PAM.

OPTIONS
-infile infile
This specifies the input file, which @elts to Standard InputYou may specify- to select
Standard Input explicitly.
This is a little uncoventional for Netpbm programs, which usuallywbahe input file specifi-
cation as an gument. Br pamchannel the arguments are channel numbers.
-tupletype tupletype
This specified the tuple type name to be recorded in the oltputmay use aw string up to
255 charactersSome programs recognize some names. If you omit this option, theltdef
tuple type name is null.
SEE ALSO

pam(1) pamstack(1)
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NAME
pamcomp - composite erlay) two Netpbm images together

SYNOPSIS
pamcomp

[-align={left|centenright| beyondlefibeyondright}] [-valign={top|middle|bottom| abovelbelow}]
[-xoff=X] [-yoff=Y] [-alpha=alpha-pgmfil¢[-invert] [-opacity=opacity] [-linear] overlay_file [under
lying_file [output_file]]

Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pamcompreads tw images and produces a composite image with one of the imeskss/ed on top
of the otherpossible translucentlyThe images need not be the same sidge input and outputs are
Netpbm format image files.

In its simplest usqgamcompsimply places the image in the foeerlay_fileon top of the image in the
file underlying_file blocking out the part ofinderlying_filebeneath it.

If you add the-alpha option, thenpamcomp uses the image in filalpha-pgmfileas an alpha mask,

which means it determines thevék of transpareng of each point in the werlay image. The alpha

mask must hze the same dimensions as thetay image. In places where the alpha mask defines the
overlay image to be opaque, the composite output contains only the contents wérthg image; the
underlying image is totally blocked out. In places where the alpha mask define®rthg mnage to

be transparent, the composite output contains none ofvéneyimage; the underlying image st®
through completely In places where the alpha mask shows a value in between opaque and transparent
(translucence), the composite image contains a mixture ofvénkayimage and the underlying image

and the leel of translucence determinesvinonuch of each.

The alpha mask is a PGM file in which a whitegbirepresents opaqueness and a black pixel trans-
pareng. Anything in between is translucenflLike any Netpbm programpamcomp will see a PBM
file as if it is PGM).

If the overlay image is a AM image of tuple type RGB_ALPHA or GRAYSCALE_ALPHA, then the
overlay image contains transpargriaoformation itself anghamcompuses it the same way as the alpha
mask described ale. If you supply both anwerlay image that has transpargnioformation and an
alpha maskpamcompmultiplies the tve opacities to get the opacity of theedlay pixel.

Before Netpbm 10.25 (October 200pamcomp did not recognize the transpargrioformation in a
PAM image -- it just ignored it. So people had to maghkpropriate alpha masks in order tovéa ron-
opaque werlay. Some Netpbm programs that e@t from image formats such as PNG that contain
transparengcinformation are not able to create RGB_ALPHA or fISEALE_ALPHA PAM output,

so you hge © use the old method -- extract the transpayentormation from the original into a sepa-
rate alpha mask and use that as inppiatmcomp.

The output image is wbys of the same dimensions as the underlying img@encomp uses only
parts of the werlay image that fit within the underlying image.

To gecify where on the underlying image to place thelay image, use thalign, -valign, -xoff, and
-yoff options. Wthout these options, the default horizontal position is flush left and the defetidal/
position is flush top.

The overlay image, in the position you spegifieed not fit entirely within the underlying imageam-
comp uses only the parts of thealay image that appear almte underlying image. It is possible to
specify positioning such thabneof the o/erlay image is ver the underlying image -- i.e. the@lay

is out of frame. If you do thapamcompissues a warning.
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The werlay and underlying images may be of different formats (ewglaying a PBM text image
ove a full color PPM image) and ke dfferent maxals. Theoutput image has the more general of
the two input formats and a maxval that is the least common multiple thentwvals (or the maxi-
mum maxval allaable by the format, if the LCM is more than that).

OPTIONS
-align=alignment
This option selects the basic horizontal position of therlay image with respect to the
underlying image, in syntax reminiscent of HTMleft means flush leftcenter means cen-
tered, andight means flush right.

The-xoff option modifies this position.

beyondleft means just out of frame to the left -- the right edge of #eday is flush with the
left edge of the underlying imagdeyondright means just out of frame to the righthese
alignments are useful only if you add-eoff option. Thesetwo values were added in
Netpbm 10.10 (October 2002).

The default ideft.

-valign=alignment
This option selects the basiertical position of theerlay image with respect to the underly-
ing image, in syntax reminiscent of HTMIitop means flush topniddle means centered, and
bottom means flush bottom.

The-yoff option modifies this position.

above means just out of frame to the top -- the bottom edge ofvréag is flush with the top
edge of the underlying imagéelow means just out of frame to the bottom. These align-
ments are useful only if you add-yoff option. Thesdwo values were added in Netpbm
10.10 (October 2002).

The default igop.

-xoff=x This option modifies the horizontal positioning of thvertay image with respect to the under
lying image as selected by thalign option. pamcomp shifts the eerlay image from that
basic positiorx pixels to the right.x can be ngdive  indicate shifting to the left.

The overlay need not fit entirely (or at all) on the underlying imagamcomp uses only the
parts that lie wer the underlying image.

Before Netpbm 10.10 (October 2002ypff was mutually exclusive with -align and aways
measured from the left edge.

-yoff=y This option modifies the vertical positioning of theetay image with respect to the underly-
ing image as selected by thealign option. pamcomp shifts the @erlay image from that
basic positiory pixels downward.y can be ngative  indicate shifting upward.

The overlay need not fit entirely (or at all) on the underlying imagamcomp uses only the
parts that lie wer the underlying image.

Before Netpbm 10.10 (October 2002off was mutually exclusive with -valign and alays
measured from the top edge.

-alpha=alpha-pgmfile
This option names a file that contains the alpha mHsjou dont specify this option, there is
no alpha mask, which is egualent to having an alpha mask specify total opaqueness
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evaywhere.

You can specify- as the value of this option and the alpha mask will come from Standard
Input. If you do this, dort’specify Standard Input as the source of atmer input image.

-invert This option iverts the sense of theales in the alpha mask, whiclestively switches the
roles of the wverlay image and the underlying image in places where thértgrsect.

-opacity=opacity
This option tells hav opaque the werlay image is to be, i.e. momuch of the composite image
should be from thewerlay image, as opposed to the underlying imaggacityis a floating
point numberwith 1.0 meaning thewverlay image is totally opaque and 0.0 meaning it is
totally transparent. The default is 1.0.

If you specify an alpha mask (thalpha option), pamcomp uses the product of the opacity
indicated by the alpha mask (as modified by-theert option, as a fraction, and this opacity
vaue. The-invert option does not apply to this opacity value.

As a simple opacity value, the value makes sense only if it is between 0 and lyenclusi
However, pamcomp accepts all values and performs the same arithmetic computation using
whatever value you preide. An opacity \alue less than zero means the underlay image is
intensified and then theverlay image is "subtracted" from it. An opacity value greater than
unity means thewerlay image is intensified and the underlaying image subtracted frdm it.
either casepamcomp clips the resulting color component intensities sg #re nonngative

and dont exceed the output imagehaxval.

This may seem li&k a $range thing to do, but it has usefu can use it to brighten or dark
or saturate or desaturate areas of the underlaying in&ege. thisdescription (1) of the tech-
nique.

This option was added in Netpbm 10.6 (July 2002). Before Netpbm 10.15 (April 2803), v
ues less than zero or greater than unity were not allowed.

-linear This option indicates that the inputs are not true Netpbm imagesather a nongmnma-
adjusted driation. Thisis relevant only when you mix pixels, using thepacity option or an
alpha mask (thealpha option).

The alpha mask anapacity values indicate a fraction of the light intensity of agixBut

the PNM and PNM-equalent AM image formats represent intensities wigmgma-adjusted
numbers that are not linearly proportional to intensly pamcomp, by default, performs a
calculation on each sample read from its input and each sample written to its outpwetb con
between these gamma-adjusted numbers and internal intensity-proportional numbers.

Sometimes you are notorking with true PNM or PAM images, but rather a variation in
which the sample values are in fact directly proportional to intenHitso, use thelinear
option to tellpamcompthis. pamcompthen will skip the cowversions.

The cowersion takes time. And the dgrence between intensity-proportional values and
gamma-adjusted values may be small enough that yawidibarely see a difference in the
result if you just pretended that thengma-adjusted values were in fact intensity-proportional.
So just to see ime, at the expense of some image quajity can specifylinear even when
you hae rue PPM input and expect true PPM output.

For the first 13 years of Netpbmilife, until Netpbm 10.20 (January 200pamcomgs prede-
cessompnmcomp always treated the PPM samples as intensity-proportioresl #aough thg
were not, and dre few complaints. Sausing-linear as a lie is a reasonable thing to do if
speed is important to you.
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Another technique to consider is to ger your PNM image to the linearaxiation with
pnmgamma, run pamcomp on it and other transformations thateiknear PNM, and then

convert it back to true PNM witlpnmgamma -ungamma pnmgammais often faster than
pamcompin doing the cowversion.

SEE ALSO
ppmmix(1)and pnmpastd€l)aresimplerlesgeneral versions of the same tool.
ppmcolormask(1)and ppbmmask1)canhelpwithgeneratingnalpha mask.

pnmcomp(1l)isamolderprogranthat runs fasterbut has less function.
pnm(1)

HISTORY

pamcompwas rew in Netpbm 10.21 (March 2004). Its predecespamcomp, was one of the first
programs added to Netpbm when the project went global in 1993.

AUTHOR
Copyright (C) 1992 by David Koblakdblas@mips.con
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NAME
pamcut - cut a rectangle out of a PAM, PBM, PGM, or PPM image

SYNOPSIS
pamcut

[-left colnuni
[-right colnun
[-top rownunj
[-bottom rownunj
[-width colg
[-height rowg

[-pad]
[-verbosd

[left top width heighjt

[pnmfilg

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pamcut reads a PAM, PBM, PGM, or PPM image as input axichets the specified rectangle, and
produces the same kind of image as output.

There are tw ways to specify the rectangle to cut: arguments and options. Options are easier to
remember and read, morgpeessie, and allov you to use defults. Aguments were the onlyay
awailable before July 2000.

If you use both options and arguments, the $pecifications get mixed in an unspecified way.

To use options, just code amixture of the-left, -right, -top, -bottom, -width, and -height options.
What you dort specify defults. Thoselefaults are indva of minimal cutting and indvar of cutting
the right and bottom edgesf.ofit is an error to werspecify i.e. to specify all three efeft, -right, and
-width or -top, -bottom, and -height.

To use arguments, specify all four of thedt, top, width, and heightarguments.left andtop have the
same effect as specifying them as the argumentlefteor -top option, respectiely. width andheight
have the same effect as specifying them as the argumentwidéh or -height option, respectily,
where thg are positve. Where thg are not positre, they havethe same effect as specifying one less
than the value as the argument taight or -bottom option, respectely. (E.g. width = 0 makes the
cut go all the way to the right edgeBefore July 2000, rggtive rumbers were not allowed favidth
andheight

Input is from Standard Input if you daspecify the input filgpnmfile
Output is to Standard Output.

If you are splitting a single image into multiple same-size imggeadiceis faster than runningam-
cut multiple times.



Pancut User Manual(0) Pancut User Manual(0)

pamcompis also useful for cutting and padding an image to a certain ¥me create a background
image of the desired frame dimensions avetlay the subject image on it.

OPTIONS
-left=colnum
The column number of the leftmost column to be in the out@alumns left of this get cut
out. If a monneyaive rumber it refers to columns numbered from O at the left, increasing to
the right. If ng@dive, it refers to columns numbered -1 at the right, decreasing to the left.

-right=colnum
The column number of the rightmost column to be in the output, numbered the same as for
-left. Columns to the right of this get cut out.

-top=rownum
The rav number of the topmost woto be in he output. Rows abwe tis get cut out. If a
nonn@aive rumber it refers to rows numbered from O at the top, increasiwgwiard. If
negdive, it refers to columns numbered -1 at the bottom, decreasing upward.

-bottom=rownum
The rav number of the bottom-mostwoto be in e output, numbered the same as-fop.
Rows bela this get cut out.

-width=cols
The number of columns to be in the output. Must be pesiti

-height=rows
The number of rows to be in the output. Must be pasiti

-pad If the rectangle you specify is not entirely within the input imggemcut fails unless you
also specify-pad. In that case, it pads the output with black up to the edges you sp¥aciiy
can use this option if you need tovhaa image of certain dimensions andvéan image of
arbitrary dimensions.

pnmpad also adds borders to an image, but you specify their width directly.

pamcompdoes a more general form of this padding. Create a background image of the frame
dimensions andwerlay the subject image on itYou can use options to ka the subject
image in the center of the frame olatst aly edge and makthe padding ancolor (the pad-

ding color is the color of the background image).

-verbose
Print information about the processing to Standard Error.

SEE ALSO
pnmcrop(1), pamcomp(1), pnmpad(1), pnmcat(1), pgmslicg1), pnm(1)

HISTORY
pamcut was derived from pnmcut in Netpbm 9.20 (May 2001). It was the first Netpbm program
adapted to the mePAM format and programming library.

The predecess@nmcut was ane of the oldest tools in the Netpbm package.
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AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pamdeinterlace - reme every other rav from a PAM/PNM image

SYNOPSIS
pamdeinterlace

[-takeodd]
[-takeeven]
N

[infile]

You can use the minimum unique abbreviation of the optidfosl can use tw hyphens instead of one.
You can separate an option nhame from its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamdeinterlaceremoves dl the even-numbered or odd-numbered rows from the input PNMAd P

image. Specifyvhich with the-takeeven and-takeodd options.

This can be useful if the image is a video capture from an interlaced video sbuthat case, each
row shows the subject 1/60 second before or after tleerows that surround it. If the subject is mo
ing, this can detract from the quality of the image.

Because the resulting image is half the height of the input image, you will Hrgriousgamstretch
or pamscaleto restore it to its normal height:

pandei nterl ace nyi nage. ppm | panstretch -yscal e=2 >new nmage. ppm

OPTIONS
-takeodd
Take the odd-numbered ws from the input and put them in the output. The rows are num-
bered starting at zero, so the firsvrim the output is the secondwdrom the input.You can-
not specify bothtakeeven and-takeodd.
-takeeven
Take the even-numbered rows from the input and put them in the outpbé rows are num-
bered starting at zero, so the firsivrim the output is the first vo from the input. This is the
default. You cannot specify botliakeeven and-takeodd.
SEE ALSO

pamstretch(1), pamscalgl)



Pandice User Manual(0) Pandice User Manual(0)

Table Of Contents

NAME
pamdice - slice a Netpbm image into méwrizontally and/or vertically

SYNOPSIS
pamdice

-outstem=filenamestem
[-width=width]
[-height=heighi
[-hoverlap=hoverlag
[-voverlap=voverlag
[-verbosd

[filenamé

You can use the minimum unique abbreviation of the optidfoal can use tw hyphens instead of one.
You can separate an option nhame from its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamdicereads a RM, PBM, PGM, or PPM image as input and splits it horizontally andédtically
into equal size pieces and writes them into separate files as the same kind ofMowaggn optionally
male the pieces eerlap.

See theoutstemoption for information on naming of the output files.
The-width and-height options determine the size of the output pieces.
pnmcat can rejoin the images.

One use for this is to makdeces that tak less computer resources than the whole image to process.
For example, you might hae an image so large that an image editor tagad it all into memory or
processes it very shdy. With pamdice you can split it into smaller pieces, edit one a time, and then
reassemble them.

Another use for this is to print a ¢gr image in small printer-sized pieces that you can glue together
ppmglobedoes a similar thing; it lets you glue the pieces together into a sphere.

OPTIONS
-outstem=filenamestem
This option determines the names of the output files. Each output file is rdered
namesteny x.typewherefilenamestenis the value of theoutstem option, x and y are the
horizontal and ertical locations, respeedly, in the input image of the output image, zero
being the leftmost and top, atypeis .pbm, .pgm, .ppm, or .pam, depending on the type of
image.

-width=width
gives the width in pixels of the output image$he rightmost pieces are smaller than this if
the input image is not a multiple width pixels wide.
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-height=height
gives the height in pixels of the output imageBhe bottom pieces are smaller than this if the
input image is not a multiple deightpixels high.

-hoverlap=hoverlap
gives the horizontal werlap in pixels between output images. Each image irwawid over-
lap the previous one Wyoverlappixels. Bydefault, there is noverlap.

This option was ng in Netpbm 10.23 (July 2004).

-vovelap=voverlap
gives the vertical oerlap in pixels between output imageSach rav of images will @erlap
the previous nav by voverlappixels. Bydefault, there is noverlap.

This option was ng in Netpbm 10.23 (July 2004).

-verbose
Print information about the processing to Standard Error.

SEE ALSO
pamcut(1), pnmcat(1), pgmslicg1), ppmglobe(1) pnm(1) pnm(1)
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NAME
pamditherbw - dither grayscale image to black and white

SYNOPSIS
pamditherbw

[-floyd | -fs | -threshold | -hilbert | -dither8 | -d8 | -cluster3|-c3]| -cluster4 | -c4 | -cluster8| -c§]
[-valueval]
[-clump sizg

[pamfilg

DESCRIPTION
This program is part dfletpbm(1).

pamditherbw dithers a grayscale imag®&ithering means turning each shade of gray into a pattern of
black and white pixels that, from a distance, look the same as the gray.

The input should be a PGM image or AMP image of tuple type GRASCALE. However,
pamditherbw doesnt check, so if you feed it e.g. a PPM image, it will produce arbitrary results (actu-
ally, it just takes the first channel of whageyou give it and treats it as if it represented grayds).

The output is a PAM with tuple type BIGKANDWHITE. You can turn this into a PBM (if you need
to use it with an older program dogsmderstand PAM) witipamtopnm.

To do the opposite of dithering, you can usually just scale the image down and then baakupitég
pamscale possibly smoothing or blurring the result wighmsmooth or pnmcorvol. Or use the spe-
cial case programbmtopgm.

To dther a color image (to reduce the number of pixel colors)ppselither.

OPTIONS
The default quantization method is boustrophedonic Floyd-Stejrlyer diffusion ¢floyd or -fs).

Also available are simple thresholdingttfreshold); Bayers adered dither (dither8) with a 16x16
matrix; and three different sizes of 45-degree clustered-dot ditthestér3, -cluster4, -clusters).

A space filling cure halftoning method using the Hilbert caris dso available (-hilbert).

Floyd-Steinbeay will almost alvays give the best looking results; hvever, looking good is not alays
what you vant. For instance, thresholding can be used in a pipeline witpritreeonvol tool, for tasks
like edge and peak detection. And clustered-dot ditheringsga rewspapetish look, a useful special
effect.

The -value option alters the thresholding value for ydeSteinbeg and simple thresholdinglt should
be a real number between 0 and 1. Y85 means darker images; b&l6.5 means lighter.

The Hilbert cure method is useful for processing images before display wicekethat do not render
individual pixels distinctly (like laser printers). This dithering method cawegbetter results than the
dithering usually done by the laser printers theneseIvThe-clump option alters the number of s

in a clump. This is usually an integer between 2 and 100 (default 5). Smaller clump sizes smear the
image less and are less gsaibut seem to loose some gracale linearity Typically a PGM image will

have b be galed to fit on a laser printer page (2400 x 300@lpikor an A4 300 dpi page), and then
dithered to a PBM image before being wated to a postscript fileA printing pipeline might look
something like:

pamscale -xysize 2400 3000 image.pgm | pamditherbw -hilbert | pamtopnm | pnmtops -scale 0.25 > image.f

All options can be abbreviated to their shortest unique prefix.
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REFERENCES
The only reference you need for this btaf Digital Halftoning’ by Robert Ulichng MIT Press, ISBN
0-262-21009-6.

The Hilbert cure gace filling method is taken from ’'Digital Halftoning with Space Filling Curves’ by
Luiz Velho, Computer Graphicsolume 25, Number 4, proceedings of SIGRAPH '91, page 81. ISBN
0-89791-436-8

SEE ALSO
pamtopnm(1), pgmtopgm(1), pbmtopgm(1), pbmreduce(1), pnmconvol(1), pamscal€l), pam(1),
pnm(1),

HISTORY
pamditherbw was new in Netpbm 10.23 (July 2004), but is essentially the same progrgmras
topbm that has existed practically since theibaing. pamditherbw differs from its predecessor in
that it properly deals with gamma adjustment and that it accéptsifput in addition to PGM and
PBM and produces PAM output.

pamditherbw obsoletepgmtopbm.

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pamedge - edge-detect an image

SYNOPSIS
pamedge[imagéfile]

DESCRIPTION
This program is part dfletpbm(1).

pamedgeeads a Netpbm image (PNM or PAM) and produces an image that outlines the edges.

The output image is of the same type as the input, except that the maxval of the output is at least 255
and if the input is PBM, the output is PGM.

You can pipe the result througtandi t her bw -t hr eshol d and play with the threshold value to
get a PBM (bilgel image) of the edges.

The edge detection technique used is te tak Pythagorean sum of &v&obel gradient operators at 90
degrees to each otheFor more details see 'Digital Image Processing’ by Gonzalez antk V¢hapter
7.

The maxal of the output is the same as the maxval of the input The effect is better with largalsmnaxv
S0 you may want to increase the maxval of the input by running it thpougHepth first.

SEE ALSO
pgmenhancél), pamditherbw(1l), pnmdepth(1), pammasksharperfl), pamsharpnes§l),
pamsharpmap(1), pam(1), pnm(1)

HISTORY
pamedgewas alded to Netpbm in Release 10.14 (March 2003). It replpgetedge which was the
same thing, but worked only on PGM and PBM images.

AUTHOR
Copyright (C) 1991 by Jef PoskanzeAdapted topnmedgePeter Kichgessner in 1995, and then to
pamedgeby Bryan Henderson in 2003.
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NAME
pamendian - reerse endianness of a Netpbm image

SYNOPSIS
pamendian

DESCRIPTION
This program is part dfletpbm(1).

All Netpbm formats that he samples in pure binary format with multiple bytes are defined ve ha
them in big endian (most significant byte first) orddoweve, there exist variations on these formats,
primarily developed before official multibyte Netpbm formats existed, that are identical to Netpbm for
mats in gery respect except that samples are in little endian (least signficant byte first) order.

pamendian reverses the byte order of the sample toweonbetween the tes formats. Ifthe input is
true PAM, PGM, or PPM, the output is the little endian variation on that format, and vice versa.

Programs that come with the IndependengJa®up’s PEG library are known to use the little endian
variation of PGM and PPM.

This program takes input only on Standard Input. Its outputvayalon Standard Output.

You should neer haveto use this program with images generated by programs in the Netpbm package
or programs that use the Netpbm librariéfisyou do, that probably means something needs to bd fix

in those programsThe Netpbm coverter for ary graphics format that represents numbers in little
endian form should properlyverse the bytes to create correct Netpbm output.

If you create a Netpbm image from a generic stream of samples,ragitgpgm or rawtoppm, use
options on those programs to declare the endianness of your input, thus creating correct endianness in
your PGM or PPM output.

SEE ALSO
pnmdepth(1), rawtopgm(1), rawtoppm(1), pnm(1)
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NAME
pamenlarge — see http://netpbm.sourceforge.net/doc//pamenlarge.html

DESCRIPTION
pamenlarge is part of the Netpbm package. Netpbm documentation is kept in HTML format.

Please refer to <http://netpbm.sourceforge.net/doc//pamenlarge.html>.

If that doesrt work, also try <http://netpbm.sourcefiernet> and emailing Bryan Henderson,
bryanh@giraffe-data.com.

Note that making the documentatiomaitable this way was a choice of the person who installed
Netpbm on this system. It is also possible to install Netpbm such thatgud simply see the docu-
mentation instead of the message you are reading no
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NAME
pamfile - describe a Netpbm (PAM or PNM) file

SYNOPSIS
pamfile

[-allimaged

[file ...]

DESCRIPTION
This program is part dfletpbm(1).

pamfile reads one or more Netpbm files as input and writes out short descriptions of the image type,
size, etc. This is mostly for use in shell scripts, so the format is not particularly pretty.

By default, pamfile reads only the header of the input filéthat file is a pipe, that might cause prob-
lems for the process that is feeding the pipe. In that case, sedlithagesoption.

OPTIONS
-allimages

Describe gery image in each input fileWithout this optionpamfile describes only the first
image in each input file.
This option also causgmmfile to read all the images from the input stream, whereas without
it, pamfile reads only the header of the first ofiethe input stream is from a pipe, the process
that is feeding the pipe might require the entire stream to be consumttht case, use this
option even if the stream contains only one image.
Note that before July 2000, a file could not contain more than one image angnograms
ignore all but the first.

SEE ALSO

pam(1), ppmhist(1), file

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
pamflip - flip or rotate a PAM or PNM image

SYNOPSIS
pamflip { -leftright | -Ir | -topbottom | -tb | -transpose| -xy | -rotate90 | -r90 | -cw | -rotate270 |
-r270 | -ccw | -rotate180 | -r180 -null | -xform=xform1xform2.. } [-memsize-mebibytek[-page-
size=byted [ pamfilg

All options can be abbvéted to their shortest unique prefixou may use tw hyphens instead of one
to designate an optioriyou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).

pamflip flips a AM or PNM image top for bottom or left for right, or transposes it horizontalddi-v
cal, or rotates it 1, 2, or 3 quarter turns.

To rotate at other angles, usemrotate. Itis much slowerthough.
The input image ipamfile or Sandard Input ipamfileis not specified.

To flip/rotate a JFIF (JPEG) image losslessejpegtran. jpegtran is part of the Independent dpe
Group’s compression library package, not part of Netpbm. The normal Netpymanflip a JFIF file
would be to cowert it to PNM, usepamflip, and corvert back to JFIF But since JPEG compression is
lossy the resulting image would ha less quality than the originajpegtran, on the other hand, can
do this particular transformation directly on the compressed data without loss.

OPTIONS
You must supply exactly one of the following options:

pamflip’s predecessor (before Netpbm 10.7 - August 2qo#nflip did not hae the -xform option

and instead allwed you to specify gnnumber of the other options, including zero. It applied all the
indicated transformations, in the ordevagi, just like with pamflip’s -xform option. (Reasoffor the
change: this kind of interpretation of options is inconsistent with the rest of Netpbm and most of the
Unix world, and thus hard to understand and to implement).

-leftright
-Ir Flip left for right.

-topbottom
-tb Flip top for bottom.

-transpose

-Xy Transpose horizontal foevtical. l.e.make the pixel at (x,y) be at (y,x).

-rotate90
-r90

-ccw  Rotate counterclockwise 90 degrees.

-rotate180
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-r180 Rotate 180 degrees.

-rotate270
-r270

-CW Rotate counterclockwise 270 degrees (clockwise 90 degrees)

-null  No change. (The purpose of this option is thevenience of programs thatvioke pamflip
after computing the kind of transformation desired, including none at all).

This option was ng in Netpbm 10.13 (December 2002).

-xform=xform1,xform2..
Apply all the transforms listed, in ordeThe valid \alues for the transforms are as fali
and hae the same meanings as the identically named optiongabo

. leftright
. topbottom
. transpose

This option was ng in Netpbm 10.13 (December 2002).

The following options helpamflip use memory dtiently. Some flipping operations on very ¢pr
images can caug@amflip to have a vey large working set, which means if you domaveenough real
memory the program can page thrash, which means it takes a ridiculous amount time Ifoyaur.
entire image fits in real memorgou dont havea problem. Ifyou're just flipping top for bottom or left
for right, you dont havea problem. Otherwisepay attention. If you're interested in the details of the
thrashing problem and twopamflip approaches it, you're invited to read a complegelamation in
comments in the source code.

-memsizesmebibytes
mebibytess the size in mebibytes (aka gabytes) ofreal memory (not virtual) zailable for
pamflip. pamflip does nothing special to allocate real memory or contHltcation -- it
gets whateer it gets just by referencing virtual memory normallyhis is the maximum
amount thapamflip can be expected to end up with by doing thdtis is just about impossi-
ble for you to knw, of course, but you can estimat&he total real memory in your system
should be a major factor in your estimate.

When you specifymemsizeand are doing a vofor column type of transformatiopamflip
does the transformation in multiple passes, each one withlang set size less than the spec-
ified value.

If your estimate is\en dightly too large, its the same as infinitylf you estimate too small,
pamflip will use more passes than it needs to, and thus will dlawn proportional to the
underestimate.

If you do not specifymemsize pamflip assumes infinite real memory and does the entire
transformation in one pass.

This option did not exist before Netpbm 10.7 (August 2002).
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-pagesizehytes
bytesis the size in bytes of a paging unit -- the amount of memory that gets paged in or out as
an indivisible unit -- in your system. The default is 4KiB.

This option did not exist before Netpbm 10.7 (August 2002).

Miscellaneous options:

-verbose
This option causeggamflip to issue messages to Standard Error about its progress.

SEE ALSO
pnmrotate(1), pnm(1), jpegtran manual

HISTORY
pamflip replacedpnmflip in Netpbm 10.13 (December 2002)amflip is backward compatible,ub
also works on PAM images.

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pamfunc - Apply simple arithmetic functions to a Netpbm image

SYNOPSIS
pamfunc { -multiplier=realnum | -divisor=realnum | -adder=integer | -subtractor=integer |
-min=wholenum -max=wholenunt [ filespe¢

All options can be abbreviated to their shortest unique pr&fixi may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamfunc reads a Netpbm image as input and produces a Netpbm image as output, with the-same for
mat, maxval, and dimensions as the inquaamfunc applies a simple transfer function to each sample
in the input to generate the corresponding sample in the output. The options determine what function.

pamarith is the same thing, except only for PNM images, for binary functions --eéstaio PNM
images as input and applies a specified simple arithmetic function (e.g. addition) on pairs of samples
from the tw to produce the single output image.

OPTIONS
-multiplier= realnum

This option makes the transfer function that of multiplying by
realnum realnummust be nonrgstive. If the result
is greater than the image maxval, it is clipped to the maxval.

Where the input is a PGM or PPM image, this has the effect of
dimming or brightening it.For a dfferent kind of brightening,
seeppmbrighten(1)and ppmflash(1)

Also, segppmdim (1) whichdoeshe
same thing apamfunc -multiplier on a PPM image with a
multiplier between 0 and 1,
except it uses integer arithmetic, so it may be faster.

And ppmfade(1)cangeneratawhole
sequence of images of brightness declining to black or increasing to
white, if thats what you want.

-divisor=realnum

This option makes the transfer function that of dividing by
realnum realnummust be nonrgstive. If the result
is greater than the image maxval, it is clipped to the maxval.

This is the same function as you would get withultiplier ,
specifying the multiplicatie inverse ofrealnum

-adder=integer

This option makes the transfer function that of adding
wholenum If the result is greater than the image maxval,
it is clipped to the maval. If it is less than zero, it is
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clipped to zero.

Note that in mathematics, this entity is called an 'addend,’
and an 'adder’ is a snak W& use 'adder’ because
it makes more sense.

-subtractor=integer

This option makes the transfer function that of subtracting
wholenum If the result is greater than the image maxval,
it is clipped to the maval. If it is less than zero, it is
clipped to zero.

Note that in mathematics, this entity is called a
'subtrahend’ rather than a 'subtractdiVe
use 'subtractor’ because it makes more sense.

This is the same function as you would get withultiplier ,
specifying the ngative d integer.

-min=wholenum

This option makes the transfer function that of taking the
maximum of the argument am¢holenum I.e the minimum
value in the output will bevholenum

If wholenumis greater than the maxval, thoughery sample
in the output will be maxval.

-max=wholenum

This option makes the transfer function that of taking the
minimum of the argument amtholenum |.e the maximum
value in the output will bevholenum

If wholenumis greater than the maxval, the function is
idempotent -- the output is identical to the input.

SEE ALSO
ppmdim(1), ppmbrighten(1), pnmdepth(1), pamarith (1), ppmfade(1), pobm(1), pbm(1),

HISTORY
This program was added to Netpbm in Release 10.3 (June 2002).
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NAME
pamgauss - create adwimensional gaussian function as a PAM image

SYNOPSIS
pamgauss-width -height-sigma=number-maxval=numbef [-tupletype=string]

Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

EXAMPLES
pamgauss 3 3 -sigma=.5 -tupletype=GRAYSCALE | pamtopnm >gauss.pgm
pnmcotvol -nooffset gauss.pgm myimage.ppm >blurred.ppm

DESCRIPTION
This program is part dfletpbm(1).

pamgaussgenerates a one-plane PAM image whose samples aesaign function of their distance
from the center of the imagd.e. thesample value is highest in the center and goes down, in a bell
curnve dape, as you nve avay from the center.

The values are scaled so that the area under tteeswof the two-dimensional Gaussian function is the
maxval of the image.

You can use this image, cegrted to PGM, as a cealution kernel withpnmcorvol to blur an image.
(This technique is known as Gaussian blurring).

width andheightare the dimensions of the image thatngaussgenerates. Mathematical§peaking,
they are the domain of the wdimensional gaussian function.

The sum of all the samples is equal to the inmgexval (within rounding error).This is true een if

you clip the Gaussian function by making the image too small. If yant % be sure you get a whole
Gaussian function, malaire that you choose a sigma and image dimensions so that if you magde it an
larger the sample values at the edges would be zero.

The output image isAM. To turn it into a PGM that you can use wighmconvol, specify -tuple-
type=GRAYSCALE and pass the output througamtopnm. You must use thenooffset option on
pnmcorvol because zero means zero in the PAM laambgaussgenerates.

DESCRIPTION
This program is part dfletpbm(1).

-sigma=number
This is the sigma parameter of the Gaussian function (if it were a Gaussian probability func-
tion, this would be its the standardviggion). Thehigher the numbethe more spread out the
function is. Normally, you want to mak this number lav enough that the function reaches
zero value before the edge of your image.

numberis in units of pixels.

This option is required. There is no default.
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-maxval=number
This is the maxval for the output image. It defaults to 255.

-tupletype=string
This is the value of the "tuple_type" attribute of the creatdd FPnage. It can be anstring
up to 255 characters. If you dorspecify this,pamgaussgenerates a PAM with unspecified
tuple type.

SEE ALSO
pnmcorvol (1), pamtopnm(1), pgmkernel(1), pamsed1), pam(1)

HISTORY
pamgausswas rew in Netpbm 10.23 (July 2004).
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NAME
pamlookup - map an image to aanienage by using it as indices into a table

SYNOPSIS
pamlookup -lookupfileslookupfile-missingcolor=color [-fit] indexfile

All options can be abbreviated to their shortest unique pr&fixi may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamlookup takes a tvo dmensional array of indices and a lookup table as inpat.each position in

the inde array, it looks up the indein the lookup table and places the result of the lookup in the out-
put image. The output thus has the same width and height as tkarnmatge, and tuple types deter
mined by the lookup table.

An index is @ther a whole number or an ordered pair of whole numbers. If th& intlge has a depth
of one, each indein it is a whole number: the value of the one sample. If thexno®ge has a depth
greater than one, each ixda it is an adered pair of the first and second samples in theargl¢uple.

The lookup table is a PAM or PNM image. If the irdenage contains whole number indices, the
lookup image is a single woand the ind& is a @lumn number The lookup result is the value of the
tuple or pixel at the indicated column in the one o the lookup table. If the indeimage contains
ordered pair indices, the first element of the ordered pair is aumber and the second element of the
ordered pair is a column numbéeFhe lookup result is the value of the tuple or pixel at the indicated
row and column in the lookup table.

For example: Considean inde image consisting of a 3x2x1 PAM as follows:

0O 1 O
2 2 2

and a lookup table consisting of a 3x1 PPM image as follows:
red vyellav beige

The lookup table ab@ says Ind& O corresponds to the color red, Inde corresponds to yelis, and
Index 2 corresponds to beige. The outputpaimlookup is the following PPM image:

red yellav  red
beige  beige beige

Now let’s look at an example of the more comyptase where the indices are ordered pairs of whole
numbers instead of whole numbers. Our ingeage will be this 3x2x2 PAM image:

(0,00 (0,2) (0,0
1,1 (1,00 (0,0

Our lookup table for the example will be thisotdimensional PPM:

red yellav
green  black

This lookup table says Indg0,0) corresponds to the color red, Ird@,1) corresponds to yelo
Index (1,0) corresponds to green, and xd@#,1) corresponds to black. The outputpaimlookup is
the following PPM image:
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red yellav  red
black green red

If an inde specifies a rev or column that &ceeds the dimensions of the lookup table imagen-
lookup uses the value from the top left corner of the lookup image, oralbhe you specify with the
-missingcoloroption.

The indexfileargument identifies the file containing the iRd®M or PNM image. - means Standard
Input. Themandatorylookupfile option identifies the file containing the lookup table imaggain, -
means Standard Input. Itom't work if both the inde image file and lookup table file are Standard
Input. Theoutput image goes to Standard Output.

You can usgppmmake andpnmcat to create a lookup table file.

If you want to use tw separate 1-plane images as indices (so that your output reflects the combination
of both inputs), uspamstackto combine the te into one two-plane image (and use a 2-dimensional
lookup table image).

OPTIONS
-lookupfile=lookupfile
lookupfilenames the file that contains th&NP or PNM image that is the lookup tabl&his
option is mandatory.

-missingcolor=color
This option is meaningful only if the lookup image (and therefore the output) is a PNM image.
color specifies the color that is to go in the output wiaréhe inde from the input is not
present in the lookup table (not present means the m@eeds the dimensions of the lookup
image -- e.g. indeis 100 but the lookup image is a 50 x 1 PPM).

If you dont specify this option offit, pamlookup uses the value from the top left corner of
the lookup image whemer an index exceeds the dimensions of the lookup image.

Specify the colordolor) as described for the argument of thpm_parsecolor()library rou-
tine .

Another way to deal with a too-small lookup image is to usefitheption.

-fit This option says to shrink okgand the lookup image as necessary to fit the indices present in
the index image, per the indemages maxval. For example, if your indeimage has a single
plane and a maxval of 255 and your lookup image iswl ab10 mlumns, pamlookup
stretches your lookup image to 255 columns before doing the lookapslookup does the
stretching (or shrinking) with theamscalg€1) program.

When you usefit, pamlookup never fails or warns you due tovalid lookup image dimen-
sions, and themissingcoloroption has no effect.

EXAMPLES
Example: rainfall map
Say you hee a &t of rainfll data in a single plane PAM image. The rows and columns ofAkke P
indicate lattitude and longitudé’he sample values are the annual rainfall in (whole) centiméetéues.
highest rainfall value in the image is 199 centimeters. The image is in the file rainfall.pam.

You want to produce a PPM raaif map with green for the wettest places, red for the driest, and other
colors in between.

First, compose a lookup table image, probably with a graphical editor and the image blipwp 80
you can work with indiidual pixels. Theimage must hae a éngle rov and 200 columnsMake the
leftmost pixel red and the rightmost pixel green and choose appropriate colors in between. Call it
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colorkey.ppm.

pam ookup rainfall.ppm -1 ookupfile=col orkey. ppm >rainfall map. ppm

Now lets say you're too lazy to type in 200 colatues and nobody really cares about the places that
have nore than 99 centimeters of annual raihf In that case, just makalorkey.ppm 100 columns
wide and do this:

pam ookup rainfall.ppm -1 ookupfil e=col orkey. ppm -m ssi ngcol or =bl ack >rain

Now if there are areas that get more than 100 centimeters of rainfalyithgist shav up dack in the
output.

Example: graphical diff
Say you want to compare ®PBM (black and white) images visuallyffach consists of black fore-
ground pixels on a white backgroun¥ou want to create an image that contains background where
both images contain background and ¢moeind where both images contain fyn@und. Butwhere
Image 1 has a fogeound pixel and Image 2 does not, you want red in the output; where Image 2 has a
foreground pixel and Image 1 does not, you want green.

First, we create a single image that contains the information from both input PBMs:
panst ack i magel. pbm i mage2. pbm >bot hi mages. pam

Note that this image has 1 of 4 possible tuple values at each location: (0,0), (0,1), (1,0), or (1,1).

Now, we aeate a lookup table that we can indéth those 4 values:

pprmake white 1 1 >white. ppm

pprmake black 1 1 >bl ack. ppm

ppnmeke red 1 1 >red. ppm

pprmmake green 1 1 >green. ppm

pnntat -leftright black.ppmred. ppm >bl ackred. ppm
pnntat -leftright green. ppm white. ppm >greenwhite. ppm
pnntat -topbottom bl ackred. ppm greenwhite. ppm >l ookup. ppm

Finally, we look up the indices from our inglén our lookup table and produce the output:

pam ookup bot hi mages. ppm -1 ookupfi | e=l ookup. ppm >i magedi ff. ppm

SEE ALSO
pnmremap(1), ppmmake(1), pnmcat(1), pamstack(1l), pnm(1), pam(1)

HISTORY
pamlookup was rew in Netpbm 10.13 (December 2002).
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NAME
pammasksharpen — see http://netpbm.sourceforge.net/doc//pammasksharpen.htmi

DESCRIPTION
pammasksharpen is part of the Netpbm package. Netpbm documentation is kept in HTML format.

Please refer to <http://netpbm.sourceforge.net/doc//pammasksharpen.htmi>.

If that doesrt work, also try <http://netpbm.sourceflernet> and emailing Bryan Henderson,
bryanh@giraffe-data.com.

Note that making the documentatiomaitable this way was a choice of the person who installed
Netpbm on this systemit is also possible to install Netpbm such that you would simply see the docu-
mentation instead of the message you are reading no
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NAME
pamoil - turn a PAM image into an oil painting

SYNOPSIS
pamoil

[-nN]

[pamfilg

DESCRIPTION
This program is part dfletpbm(1).

pamoil reads a Netpbm image as input and does an 'oil transfer’, and writes the same type of Netpbm
image as output.

The oil transfer is described in 'Bend Photography’ by Holzmann, chapter 4, photdt’s a ®rt of
localized smearing.

The smearing works lktis: First, assume a grayscale imager each pixel in the imageamoil

looks at a square neighborhood aroung@amoil determines what is the most common pixel intensity

in the neighborhood, and puts a pixel of that intensity into the output in the same position as the input
pixel.

For color images, or anarbitrary multi-channel imaggaamoil computes each channel (e.g. red, green,
and blue) separately the same way as the grayscale case abo

At the edges of the image, where the regular neighborhaaddwun of the edge of the image,
pamoil uses a clipped neighborhood.

OPTIONS
-n size This is the size of the neighborhood used in the smeafihg.neighborhood is this mapix-
els in all four directions.

The default is 3.

SEE ALSO
pgmbentley(1), ppmrelief(1), ppm(1)

AUTHOR
This program is based on pgmoil Copyright (C) 1990 by Wilson Bemb@hoh-2.att.com
Modified to ppm by Chris Sheppard, June 25, 2001

Modified to pnm, using pam functions, by Bryan Henderson June 28, 2001.
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NAME

pamperspecte - a evase scanline renderer for Netpbm images

SYNOPSIS

pamperspective
[--bottom_margin=num
[--detail=num
[--frame_include=bool|
[--height=nun]
[--include=[x1y1;x2,y2; ...]]
[--input_system=spegd
[--input_unit=sped
[--interpolation=speg¢
[--left_margin=num
[--margin=num
[--output_system=sped
[--proportion=spegd
[--ratio=num
[--right_margin=nun
[--top_margin=num
[--width=num
{

{

upper_left x upper_left_y upper_right_x upper_right_y
lower_left_x lower_left_y lower_right_x lower_right_y

}

I

{
{--upper_left_x|--ulx}=upper_left_x
{--upper_left_y|--uly}=upper_left_y
{--upper_right_x|--urx}=upper_right_x
{--upper_right_y|--ury }=upper_right_y
{--lower_left_x|--lIx}=lower_left_x
{--lower_left_y|--lly}=lower_left_y
{--lower_right_x|--Irx }=lower_right_x
{--lower_right_y|--Iry }=lower_right_y

}

}
[infile]

OPTION USAGE

Pamperspectie User Manual(0)

Minimum unique abbreviation of option is acceptable. (But note that shortest uniquegreight be

longer in future versions of the programguYmay use single hyphens instead of double hyphen to
denote options. You may use white space in place of the equals sign to separate an option name from its
value. All options starting with hyphens may beegi in any order.

DESCRIPTION
This program is part dfletpbm(1).

pamperspective reads a Netpbm image as input and produces a Netpbm image of the same format as

output.

The \aluesupper_left_x.. lower_right_y that are required on the command line, specify a quadrilat-

eral in the input imagepamperspectie interprets the input image as a perspectrojection of a
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three dimensional scene, for example a photogrgpimperspectve assumes the specified quadrilat-
eral represents a parallelogram in that scérfee output image consists of this parallelogram, sheared
to a rectangle. In this wgyamperspective undoes the effect of a raytracer or scanline renderer.

The input is froninfile, or from Standard Input, ifhfile is not specified.The output is to Standard Out-
put.

OPTIONS
For options of the form-name=num You can specify thealue numin ary of the traditional \ays.
Additionally, you can specify it asum¥num2 wherenumlandnum?2are specified traditionallyThis
is useful for specifying a width/height ratio of 4/3, withouvihg to write infinitely mag digits.
Wherenumis supposed to be a natural numipamperspective does not allev this format.

Quadrilateral specification options
--upper_left_x=num

--ulx=num

This specifies the horizontal coordinate of the upper left
vertex of the quadrilateral. The meaning of 'upper left’ is
relative o the output image. The interpretationmfm
depends on the values feinput_systemand
--input_unit .

--upper_left_y=num

--uly=num

This specifies the vertical coordinate of the upper left vertex
of the quadrilateral. The meaning of 'upper left’ is refatb
the output image. The interpretationmmfmdepends on the
values for--input_systemand--input_unit.

--upper_right_x=num

--urx=num

This specifies the horizontal coordinate of the upper right
vertex of the quadrilateral. The meaning of 'upper right’ is
relative o the output image. The interpretationmfm
depends on the values feinput_systemand
--input_unit .

--upper_right_y=num

--ury=num

This specifies the vertical coordinate of the upper right vertex
of the quadrilateral. The meaning of 'upper right’ is refat
the output image. The interpretationmefmdepends on the
values for--input_systemand--input_unit.
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--lower_left_x=num

--[Ix=num

This specifies the horizontal coordinate of the lower left
vertex of the quadrilateral. The meaning of "lower left’ is
relative o the output image. The interpretationmfm
depends on the values feinput_systemand
--input_unit .

--lower_left_y=num

--lly=num

This specifies the vertical coordinate of the lower left vertex
of the quadrilateral. The meaning of 'lower left’ is relatio
the output image. The interpretationmmfmdepends on the
values for--input_systemand--input_unit.

--lower_right_x=num

--Irx=num

This specifies the horizontal coordinate of the lower right
vertex of the quadrilateral. The meaning of 'lower right’ is
relative o the output image. The interpretationmfm
depends on the values feinput_systemand
--input_unit .

--lower_right_y=num

--Iry=num

This specifies the vertical coordinate of the lower right vertex
of the quadrilateral. The meaning of 'lower right’ is relatbo
the output image. The interpretationmmfmdepends on the
values for--input_systemand--input_unit.

--input_system=system

--input_unit=unit

The input image consists of pixels, which are, from the point of
view of a anline renderewsolid squares. These options specify
how the coordinates are interpreted:

systerslattice, unit=image

(0,0) refers to the upper left corner of the upper left pixel
and (1,1) refers to the lower right corner of the lower right
pixel.
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systerslattice, unit=pixel

(0,0) refers to the upper left corner of the upper left pixel
and (vidth,heigh) refers to the lower right corner
of the lower right piel. Herewidth andheightare
the width and height of the input image.

systempixel, unit=image

(0,0) refers to the centre of the upper left pixel and (1,1)
refers to the centre of the lower right pixel.

systemspixel, unit=pixel

(0,0) refers to the centre of the upper left pixel and
(width-1,height1) refers to the centre of the lower
right pixel. Herewidth andheightare the width
and height of the input image.

The defaults areinput_systemnlattice and
--input_unit =pixel. Point-and-click front ends should
use--input_systenrpixel.

Frame options
By default pamperspectie outputs exactly the ale parallelogram, sheared to a rectangWith the
following options, it is possible to makamperspective output a larger or smaller portion, which we
call the 'visible part.We refer to the default rectangle as the 'frdriidie visible part is atays a rec-
tangle the axes of which are parallel to those of the frame.

The frame options are addii All the parts of the image specified by either margin options,
--include_frame, or --include (or their defaults) are in the visible paifthe visible part is the smallest
possible rectangle that contains the parts specified those three ways.

The visible part must lva ronzero size. That means if you speciframe-include=no (overriding
the default), you’ll need to specify other frame options in orderye fanething in the visible part.

[--margin=num

This specifies an area surrounding the frame that is to be
included in the visible part. The unitsmiimare the width
of the frame for the horizontal extensions and the height of the
frame for vertical extensions.

For example,--margin=1 makes the visible part 9 times as large,
because it makes the visible part extend one frammth to the left
of the frame, one fram&Worth to the right, one frameiorth abae
the frame, and one franseiorth belav the frame, for a total of
3 frames’ worth in both dimensions.
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A negdive value has an effect only if you specify
--frame_include=na The default is no margin.

The individual margin options belooverride this common margin
setting.

[--top_margin=num
[--left_margin=num
[--right_margin=num

[--bottom_margin=num

These are like-margin, but they specify only one of
the 4 sides. The default value for each is the value (or default) of
--margin.

[--frame_include=bool|

Valid values forbool are:

yes
true

on

The frame itself is in the visible part.

no
false
off

The frame itself is not necessarily in the visible part
(but it could be if other options cause it to be).

The default value iges

--include=[x1,yL1;x2,y2; ...]

The visible part is made large enough such that/goint
(xLyD), (x2,y2), of theinputimage is
visible. Themeaning ofk andy is determined by
--input_systemand--input_unit. You can specify any
number of semicolon-delimited points, including zero.

If you're supplying these options via a Unix command shell, be
sure to use proper quoting, because semicgjas (sually
a dhell control character.
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The frame options were wan Netpbm 10.25 (October 2004).

Output size options
--width=width

--height=height

These specify the size of the output image in horizontal and
vertical direction. The values are numbers of pixels, so only
natural numbers arealid. Thesevalues werride the default
means to determine the output size.

--detail=num

If you do not specify-width, pamperspectve
determines the width of the output image such that mawvimg
output pixels horizontally does not change the corresponding pixel
coordinates of the input image by more than 1.
pamperspective determines the height of the output image
analogously The default value is 1.

--proportion=prop

--ratio=ratio

Valid values forprop are:

free

In this case-ratio does not hee any &ect.

fixed After the width and height are determined
according to-detail, one of both will be increased, in
order to obtain width/heightatio.

The defaults are-proportion =free and
--ratio=1.

Output options
--output_system=spec

The output image consists of pixels, which are, from the point
of view of a anline renderesolid squares. This option
specifies ha the four vertices of the quadrilateral correspond to
the pixels of the output imagé&/alid values forspecare:
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lattice
The upper left vertecorresponds to the upper left corner of
the upper left pixel and The lower right vert®rresponds to the
lower right corner of the lower right
pixel.
pixel

The upper left vertecorresponds to the centre of the upper
left pixel and The lower right ventecorresponds to the centre of
the lower right pixel.

The default value ikttice. Point-and-click front ends
should useixel.

--interpolation=spec

Usually (centres of) output pixels do not exactly correspond to
(centres of) input piels. Thisoption determines hothe program
will choose the ne pixels. \alid values foispecare:

nearest

The output pixel will be identical to the nearest input
pixel.

linear

The output pixel will be a bilinear interpolation of the four
surrounding input pixels.

The default value inearest

HINTS
It might be tempting alays to use the optionsinclude 0,0;0,1;1,0;1,1(assuming--input_sys-
tem=lattice and --input_unit=image), so that no part of the input image is missing in the output.
There are problems with that:

. If the threedimensional plane defined by the quadrilateral has a
visible horizon in the input image, then the ebeskspamperspectie
to include points that cannotes be part of the output.

. If the horizon is not visible, but close to the border of the input
image, this may result werylarge output files. Consider a
picture of a road. If you ask a point close to the horizon to be included,
then this point is fanaay from the viewerThe output will coer many
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kilometers of road, while-detail perhaps makes a pixel equal to a
square centimeter.

When working with large filepamperspective's memory usage might be an issue. In order to keep it
small, you should minimize each of the following:

. The vertical range that the top output line consumes in the
input image;

. The vertical range that the bottom output line consumes in the
input image;

. The vertical range from the topmost (with respect to the

input image) quadrilateral point to the top (with respect to the output
image) output line.

For this purpose you can ugamflip before and/or aftepamperspectve. Example: Instead
of

pamperspective 10 0 100 50 0 20 95 100 infile > outfile
you can use

pamflip -rotate90 infile |
pamperspective 50 0 100 5 0 90 20 100 |
pamflip -rotate270 > outfile

SEE ALSO
netpbm(1), pam(1), pnm(1), pamcut(1), pamflip(1), pnmrotate(1), pamscal€l), pnmshear(1),
pnmstitch(1)

HISTORY
Mark Weyer wrotepamperspectie in March 2004.

It was na&v in Netpbm 10.22 (April 2004).

AUTHOR
This documentation was written by MarkeVér. Permission is granted to cppdistribute and/or mod-
ify this document under the terms of the GNU General Public Licerssiov 2 or ay later \ersion
published by the Free Software Foundation.
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NAME
pampop9 - simulate a multi-lens camera such as the Pop9

SYNOPSIS
pampop9pnmfile|- xtiles ytiles xdelta ydelta

DESCRIPTION
This program is part dfletpbm(1).

pampop9tiles your starting imaggtiles by ytilestimes. Eaclof these tiles is tan from a slightly
different offset within the source, as determined byxttetaandydeltaarguments.

The top line of tiles in the output is taken from the top of the source image, the second starts with the
ydeltarow of the source image, thextevith the 2%deltarow, and so on.Similarly, the first column of

tiles in the output is taa from the left of the source image, the next starts witlkdetacolumn, the

next with the 2%deltacolumn, and so on.

EXAMPLES
With a 100 x 100 source image, then the output image frampop9 3 3 10 D will appear to be a
three-by-three grid, each tile being 80 x 80etsx If the origin is taken to be the top-left cornien
the top rav of tiles will take dart at (0, 0) (10, 0) (20, 0) within the source image, the midaenit
start at (0, 10) (10, 10) (20, 10), and the bottomab(0, 20) (10, 20) (20, 20).

HISTORY
pampop9was rew in Netpbm 10.15 (April 2003). It was adapted slightly frpampup9, which was
distributed by Robert ihsley. At that time, it was distributed via http://wwtvep-
oachemet/code/#pampup9. Byctober 2004, that URL no longer was valid.

SEE ALSO
pnmtile (1)

AUTHOR
Copyright (C) 2003 by Robert Tinsle This software is released under the GPL (
http://www.fsf.org/licenses/gpl.txt ).
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NAME
pamscale - scale a Netpbm image

SYNOPSIS
pamscale

[

scale_factor
|
{-xyfit | -xyfill |-xysiz& cols rows
|
-reducereduction_factor
|
[-xsize=cols| -width=cols| -xscalefactor]
[-ysizezrows| -height=rows| -yscale=factor]
I
-pixelsn
]
[
[-verbosd
[
-nomix
I
-filter=functionNamé¢-window=functionName]
]
[-linear]
}
[pnmfilg

OPTION USAGE
Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).
pamscalescales a Netpbm image by a specifiadidt or scales individually horizontally andevti-
cally by specified factors.

You can either enlarge (scale factor > 1) or reduce (scale factor < 1).

The Scale Factors
When you specify an absolute size or scale factor for both dimenpamscalescales each dimen-
sion independently without consideration of the aspect ratio.

If you specify one dimension as a pixel size and gpecify the other dimensiopamscalescales the
unspecified dimension to presertre aspect ratio.

If you specify one dimension as a scale factor andtdpetify the other dimensiopamscaleleaves
the unspecified dimension unchanged from the input.

If you specify thescale_factomparameter instead of dimension options, that is the saetierffor both
dimensions. Its equialent to-xscale=scale_factoryscale=scale_factor

Specifying thereducereduction_factoroption is equialent to specifying thacale_factorparameter,
wherescale_factoiis the reciprocal ofeduction_factor

-xyfit specifies a bounding boxamscalescales the input image to thedast size that fits within the
box, while preserving its aspect ratiexysizeis a synonym for thisBefore Netpbm 10.20 (January
2004),-xyfit did not exist, butxysizedid.
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-xyfill is similar but pamscalescales the input image to the smallest size that completely fills the box,
while preserving its aspect ratio. This option has existed since Netpbm 10.20 (January 2004).

-pixels specifies a maximum total number of outputefsx pamscalescales the image down to that
number of piels. Ifthe input image is already no more than thatymaxels, pamscalejust copies it
as outputpamscaledoes not scale up witipixels.

If you enlarge by a factor of 3 or more, you should probably gaithesmootistep; otherwise, you can
see the original pixels in the resulting image.

Usage Notes
A useful application opamscaleis to blur an image. Scale it down (witheabmix ) to discard some
information, then scale it back up usipgmstretch.

Or scale it back up withamscaleand create a 'pelized’ image, which is sort of a computer-age-v
sion of blurring.

Transparency
pamscaleunderstands transpargrend properly mixes pixels considering the pixels’ transpatenc

Proper mixingdoes notnean just mixing the transpargnalue and the color component values sepa-
rately In a AM image, a piel which is not opaque represents a color that contains light of the fore-
ground color indicated explicitly in the PAM and light of a background color to be namedBatehe
numerical scale of a color component sample in a PAM is as if the pixel is opaque. So a pixel that is
supposed to contain half-strength red light for thedgiamend plus some light from the background has

a red color sample that safidl red and a transpargnesample that says 50% opaque. In order to mix
pixels, you heae © first covert the color samplealues to numbers that represent amount of light
directly (i.e. multiply by the opagueness) and after mixingyemack (divide by the opaqueness).

Input And Output Image Types
pamscaleproduces output of the same type (and tuple type if the typ&M3 &s the input, except if
the input is PBM. In that case, the output is PGM with maxval Z8% purpose of this is to allo
meaningful pixel mixing. Note that there is no aglént exception when the input iAM. If the
PAM input tuple type is BLEKANDWHITE, the PAM output tuple type is also BCKAND-
WHITE, and you get no meaningful pixel mixing.

If you want PBM output with PBM input, uggamditherbw to corvert pamscalés output to PBM.
Also considepbmreduce

pamscalés function is essentially undefined foAR input images that are not of tuple type RGB,
GRAYSCALE, BLACKANDWHITE, or the _ALPHA variations of those. (By standard Netpbm back-
ward compatibility this includes PBM, PGM, and PPM images).

You might think it would hare an obvious effect on other tuple types, but remember that the aforemen-
tioned tuple types va@ gamma-adjusted sample values, gadhscaleuses that fact in its calculations.
And it treats a transpargnplane different from apother plane.

pamscaledoes not simply reject unrecognized tuple types becausestlzemssibility that just by
coincidence you can get useful function out of it with some other tuple type and the right combination
of options (consideilinear in particular).

Methods Of Scaling
There are numerous ways to scale an imggenscaleimplements a bunch of them; you select among
them with irvocation options.

Pixel Mixing

Panscale$ default method is pixel mixingTo understand this, imagine the source image as composed
of square tiles. Each tile is a pixel and has uniform colbee tiles are all the same sizdow lay over
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that a transparent sheet of the same size, marked afgjuare grid. Each cell in the grid stands for a
pixel of the target imagefl-or example, if you are scaling a 100x200 image up by 1.5, the source image
is 100 x 200 tiles, and the transparent sheet is markaud 50 x 300 cells.

Each cell cuers parts of multiple tilesTo make the target image, just color in each cell with the color
which is the gerage of the colors the cellwa's -- weighted by the amount of that color ives. A

cell in our example might eer 4/9 of a blue tile, 2/9 of a red tile, 2/9 of a green tile, and 1/9 of a white
tile. Sothe target pixel would be somewhat unsaturated blue.

When you are scaling up orwo by an intger, the results are simple. When scaling up, pixels get
duplicated. Wherscaling davn, pixels get thrownwaay. In d@ther case, the colors in the target image
are a subset of those in the source image.

When the scale factor is weirder than that, the target image eamdters that didrt exist in the origi-
nal. For example, a red pixel next to a white pixel in the source might become aekdigink pixel,
and a white pixel in the target.

This method tends to replicate what the human eye does asés$ dmser to or furtherwsay from an
image. Italso tends to replicate what the human eye sees, when far engaygto anake the pixeliza-
tion disappeatif an image is not made of pixels and simply stretches or shrinks.

Discrete Sampling

Discrete sampling is basically the same thing as pixel mixing except that, in the model described abo
instead of weraging the colors of the tiles the celivess, you pick the one color thatwes the most
area.

The result you see is that when you enlarge an image, pixels get duplicated and when you reduce an
image, some pixels get discarded.

The advantage of this is that you end up with an image made from the same color palette as the origi-
nal. Sometimeshat's important.

The disadvantage is that it distorts the pictufeyou scale up by 1.5 horizontalljor example, the

even numbered input pixels are doubled in the output and the odd numbered ones are copietf singly
you hae a lunch of one pixel wide lines in the source, you may find that some of them stretch to 2 pix-
els, others remain 1 pixel when you egkar Whenyou reduce, you may find that some of the lines
disappear completely.

You slect discrete sampling wiftamscalés -nomix option.

Actually, -nomix doesnt do exactly what | described ake. It does the scaling in twpasses - first
horizontal, then ertical. Thiscan produce slightly different results.

There is one common case in which one often finds it burdensomeetpdrascalemake up ®lors

that werert there originally: Where one isasking with an image format such as GIF that has a limited
number of possible colors per image. If youetak@F with 256 colors, corert it to PPM, scale by
.625, and covert back to GlFyou will probably find that the reduced image has way more than 256
colors, and therefore cannot be wented to GIF One way to solg this problem is to do the reduction
with discrete sampling instead of pixel mixingrobably a better way is to do the pixel mixingt b
then color quantize the result wiphmquant before comerting to GIF.

When the scale factor is an integer (which means you're scaling up), discrete samplingebndxpix
ing are identical -- output pixels areval/s just N copies of the input @hs. Inthis case, though, con-
sider usingpamstretch instead ofpamscaleto get the added peks interpolated instead of just copied
and thereby get a smoother enlargement.

pamscalés discrete sampling is faster than pixel mixingt pnmenlargeis faster still. pnmenlarge
works only on integer enlargements.

discrete sampling-iomix) was nev in Netpbm 9.24 (January 2002).

Resampling

Resampling assumes that the source image is a discrete sampling of some original continuous image.
That is, it assumes there is some non-pixelized original image and eatlofpilke source image is
simply the color of that image at a particular poifihose points, naturallyre the intersections of a
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square grid.

The idea of resampling is just to compute that original image, then sample it at a different fréguenc
grid of a different scale).

The problem, of course, is that sampling necessarily throwag #ne information you need to neid
the original image. So we ¥ b make a hunch of assumptions about the makeup of the original
image.

You tell pamscaleto use the resampling method by specifying {flileer option. Thevalue of this
option is the name of a function, from the set listedvkelo

To explain resampling, we ae ging to talk about a simple one dimensional scaling scaling a
single rav of grayscale pixels horizontallyif you can understand that, you can easily understand ho
to do a whole image: Scale each of thes®f the image, then scale each of the resulting columns.
And scale each of the color component planes separately.

As a first step in resamplingamscalecorverts the source image, which is a set of discrete pidel v
ues, into a continuous step functiohstep function is a function whose graph is a staircase-y thing.

Now, we convolve the step function with a proper scaling of the filter function that you identified with
-filter . If you dont know what the mathematical concept of golution (corvolving) is, you are di-
cially lost. You cannot understand thixganation. Theresult of this cowolution is the imaginary
original continuous image wee been talking about.

Finally, we make target pixels by picking values from that function.
To understand what is going on, we use Fourier analysis:

The idea is that the only €#rence between our step function and the original continuous function
(remember that we constructed the step function from the source image, which is itself a sampling of
the original continuous function) is that the step function has a bunch of high fredieemier compo-

nents added. If we could chop out all the higher frequeamponents of the step function, and wno

that thg're all higher than anfrequeng in the original function, wel havethe original function back.

The resampling methogissumeshat the original function was sampled at a high enough freguenc

form a perfect samplingA perfect sampling is one from which you can rexaexactly the original
continuous function. The Nyquist theorem says that as long as your sample rate is at least twice the
highest frequencin your original function, the sampling is perfe@o weassumehat the image is a
sampling of something whose highest freqyeadalf the sample rate (pixel resolution) or legkiven

that, our filtering does in fact rege the original continuous image from the samples (pixels).

To chop out all the components algoa @rtain frequeng we just multiply the Fourier transform of the
step function by a rectangle function.

We oould find the Burier transform of the step function, multiply it by a rectangle function, and then
Fourier transform the result back, but therah asier vay. Mathematicians tell us that multiplying in
the frequeng domain is equialent to comolving in the time domain.That means multiplying the
Fourier transform of F by a rectangle function R is the same asleorg F with the Fourier transform

of R. It's a bt better to tak the Fourier transform of R, and build it inpbamscalethan to hae pam-
scaletake the Fourier transform of the input image dynamically.

That leaes anly one question:What s the Fourier transform of a rectangle function? Answer: sinc.
Recall from math that sinc is defined as sinc(x) = sin(PI*x)/PI*x.

Hence, when you speciffilter=sinc, you are dkctively passing the step function of the source image
through a lav pass frequencfilter and receering a good approximation of the original continuous
image.

<h5>Refiltering</h5>

Theres another twist: If you simply sample the reconstructed original continuous image atvthe ne
sample rate, and thatwesample rate isit’at least twice the highest frequgria the original continu-

ous image, you an't get a perfect sampling. In fact, you'll get something with ugly aliasing in it.

Note that this cat’be a poblem when you're scaling up (increasing the sample rate), becausetthe f

that the old sample rateaw abwe the Nyquist lgel means so is the meone. Butwhen scaling dan,

it's a poblem. Olviously, you have b give up image quality when scaling down, but aliasing is not the

best way to do it.It's better just to remee high frequeng components from the original continuous
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image before sampling, and then get a perfect sampling of that.

Therefore pamscalefilters out frequencies albe half the nev sample rate before picking thewasam-
ples.

<h5>Approximations</h5>

Unfortunately,pamscaledoesnt do the cowolution precisely Instead of ealuating the filter function
at every point, it samples it -- assumes that it doeshange ayp more often than the step function
does. pamscalecould actually do the true integration fairly easifince the filter functions areubt
into the program, the integrals of them could be too. Maybe someday it will.

There is one more complication with the Fourier analysis. sinc has nonzero values on out to infinity
and minus infinity That males it hard to compute a oahution with it. So instead, there are filter
functions that approximate sinc but are nonzero only within a manageable flanget those, you
multiply the sinc function by window functionwhich you select with thevindow option. Thesame

holds for other filter functions that go on feeelike dnc. By default, for a filter that needs a windo
function, the windw function is the Blackman function.

<h5>Filter Functions Besides Sinc</h5>

The math described ab®works only with sinc as the filter functiopamscaleoffers man other filter
functions, though. Some of these approximate sinc anéstier to computeFor most of them, | hee
no idea of the mathematical explanation for them, but people do findjitteepleasing resultsThey
may not be based on resampling at alf, jost exploit the fact the cwalution that is coincidentally
part of a resampling calculation.

For some filter functions, you can tell just by looking at thewotution how they vary the resampling
process from the perfect one based on sinc:

The impulse filter assumes that the original continuous image éstrafstep function -- the very one
we computed as the first step in the resampling. This is mathematicallglequto the discrete sam-
pling method.

The box (rectangle) filter assumes the original image is avgigedinear function. Its graph just looks
like draight lines connecting the pixedles. Thids mathematically equalent to the pixel mixing
method when scaling down, and interpolation femstretch) when scaling up.

<h5>Gamma</h5>

pamscaleassumes the underlying continuous function is a function of brightness (as opposed to light
intensity), and therefore does all this math using the gamma-adjusted numbers found in a RNM or P
image. The-linear option is not =ailable with resampling (it causgsmmscaleto fail), because it
wouldn’t be wseful enough to justify the implementation effort.

Resampling-filter ) was ne&v in Netpbm 10.20 (January 2004).

<h5>The filter functions</h5>

Here is a list of the function names you can specify forfilter option. For most of them, you're on
your avn to figure out just what the function is and what kind of scaling it does. These are common
functions from mathematics.

point  Thegraph of this is a single point at X=0, Y=1.

box Thegraph of this is a rectangle sitting on the X axis and centered on the Y axis with height 1
and base 1.

triangle Thegraph of this is an isosceles triangle sitting on the X axis and centered on the Y axis with
height 1 and base 2.
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guadratic
cubic
catrom
mitchell
gauss
sinc
bessel
hanning
hamming
blackman
kaiser
normal
hermite

lanczos

Linear vs Gamma-adjusted
The pixel mixing scaling method described abadnvdves intensities of pixels (more precisely
involves individual intensities of primary color components oglgx Butthe PNM and PNM-equi
alent PAM image formats represent intensities with gamma-adjusted numbers that are not linearly pro-
portional to intensity So pamscale by default, performs a calculation on each sample read from its
input and each sample written to its output tovednbetween these gamma-adjusted numbers and
internal intensity-proportional numbers.

Sometimes you are notorking with true PNM or PAM images, but rather a variation in which the
sample values are in fact directly proportional to intengftgo, use thelinear option to tellpamscale
this. pamscalethen will skip the coversions.

The cowersion takes time. In one experiment, it increased the time required to reduce an image by a
factor of 10. And the difference between intensity-proportional values and gamma-adjusted values may
be small enough that you would barely see a difference in the result if you just pretended that the
gamma-adjusted values were in fact intensity-proportional. So justéotsze, at the expense of some
image qualityyou can specifylinear even when you hae rue PPM input and expect true PPM out-

put.

For the first 13 years of Netpbmlife, until Netpbm 10.20 (January 2004amscales predecessor
pnmscalealways treated the PPM samples as intensity-proportiored though thg were not, and
drew few complaints. Sausing-linear as a lie is a reasonable thing to do if speed is important to you.
But if speed is important, you also should considernbenix option andonmscalefixed

Another technique to consider is to wer your PNM image to the linear variation wighnmgamma,
run pamscaleon it and other transformations thatdiknear PNM, and then ceat it back to true
PNM with pnmgamma -ungamma pnmgammais often faster thapamscalein doing the cower-
sion.

With -nomix, -linear has no d&ct. Thats becausgpamscaledoes not concern itself with the meaning
of the sample values in this methamscalejust copies numbers from its input to its output.

Precision
pamscaleuses floating point arithmetic internallfhere is a speed cost associated with th.some
images, you can get the acceptable results (in fact, sometimes identical results) fagiematle-
fixed, which uses fixed point arithmetipnmscalefixedmay, howeve, distort your image a little See
thepnmscalefixeduser manual for a complete discussion of the difference.
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SEE ALSO
pnmscalefixed1), pamstretch(1), pamditherbw(1), pbmreduce(1l), ppmpscalgl), pnmenlargel),
pnmsmooth(1), pamcut(1), pnmgamma(1), pnmscalg1), pnm(1), pam(1)

HISTORY
pamscalewas rew in Netpbm 10.20 (January 2004). It was adapted from, and obsgbetedcale
pamscalés primary difference frompnmscaleis that it handles the PAM format and uses the "pam'
facilities of the Netpbm programming libraryBut it also added the resampling class of scaling
method. Furthermoret properly does its pixel mixing arithmetic (by default) using intensity-propor
tional values instead of the gamma-adjusted valueprthescaleuses. © get the oldpnmscalearith-
metic, you can specify théinear option.

The intensity proportional stufame out suggestions Bydam M Costellan January 2004.

The resampling algorithms are mostly taken from code caom#ibbyMichael Reinelin December
2003.

The version opnmscalefrom whichpamscalewas derived, itself e/olved out of the original Pbmplus
version ofpnmscaleby Jef Poskanzer (1989, 1991). But none of that original code remains.
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NAME
pamseq - generate PAM image of all possible tuple values, in sequence

SYNOPSIS
pamseq[-tupletype tupletypé depth maxval

All options can be abbveted to their shortest unique prefixou may use tw hyphens instead of one
to designate an optioriYou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).
pamseqgenerates a PAM image of a specified depth and specifiecahihav consists of a singlewo
The rav consists of one tuple overy possible value, in order.

For a depth of one, the order is simple: From 0 to maxval, going from left to righthigher depths,
the highest numbered plane goes from 0 to mlafgoing left to right) while all the other planes/ba
vaue 0. Then the sequence repeats except with the next highest plane set to a value of 1, then 2, etc.

OPTIONS
-tupletype
This is the value of the "tuple_type" atutb of the created PAM image. It can be atning
up to 255 characters.
USAGE

To areate a simple ramp of the values 0..255, for input to various matrix calculations, try
panmseq 1 255
(Beforepamsegexisted,pgmramp was dten pressed into service for this).

To aeate a PPM color map of all the possible colors representable with a maxval of 5, do
panseq 3 5 -tupl etype=RG | pant opnm

Again, with a modern program based on the Netpbm libyaty dont need thepamtopnm because a
PAM RGB image is equilent to a PPM image.

You can use such a color map wighmremap(1)toquantizéhecolorsnan image.With the maxval of
5 given in the example, you get a color map of the set of "web safe" colors as defined by Netscape.
Most web browsers guarantee thatthan produce at least these 216 colors (215 plus black).

SEE ALSO
pnmremap(1), pamtopnm(1), pam(1)

HISTORY
pamseqwas aded to Netpbm in June 2002.
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NAME
pamsharpmap - create map of sharpness in a PNM/PAM image

SYNOPSIS
pamsharpmap[imagefile]

DESCRIPTION
This program is part dfletpbm(1).
pamsharpmapreads a Netpbm image (PNM or PAM) and produces an image thved Slaw sharp it
is at each location.

Sharpness is a measure oiwhauddenly (in space) colors change in the imagamsharpmap com-

putes the sharpness of each component color (R, G, B) separately and produelestzopeintensity

of each component color is directly proportional to the sharpness of that component color at the same
location in the input image. Thus, at point where the imagerig sharp in its red and green compo-
nents are very sharp, but dull in its blue component, you will see avy@iel in the output.

pamsharpmap computes sharpness at a point simply as\bege diference in intensity between the
pixel at that point and the 8 pixels surrounding it.

At the edges of the image, where there are not 8 pixels surroundinglgopmmsharpmap assumes
the image is extended with a black border.

pamsharpmap assumes that the image is a PNM or PNM et FAM. If it isn’t, the results are
not necessarily meaningful.

The output image is the same dimensions, depth, and tuple type as the input, and has maxval 255.

SEE ALSO
pamsharpnes§l), pamedg€l), pam(1), pnm(1)

HISTORY
pamsharpmap was added to Netpbm in Release 10.21 (March 2004). Bryan Hendersomdddri
from the progranpnmsharp by B.W. van Schooten and distributed as part of the Photopnmtools pack-
age.
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NAME
pamsharpness - measure the sharpness of a PNM/PAM image

SYNOPSIS
pamsharpnesqimagefile]

DESCRIPTION
This program is part dfletpbm(1).
pamsharpnesseads a Netpbm image (PNM or PAM) and prints a number that tellstap it is.
Sharpness is a measure ofvhauddenly (in space) colors change in the imagamsharpnesscom-

putes the sharpness of the image as\tbmge difference in intensity between each pixel and its-8 sur
rounding pixels, in each of the color components (R, G, B).

pamsharpnessdoes not include the edges of the image, where there are not 8 pixels surrounding a
pixel, in its computation.

pamsharpnessassumes that the image is a PNM or PNM et FAM. If it isn’t, the results are
not necessarily meaningful.

SEE ALSO
pamsharpmap(1), pam(1), pnm(1)

HISTORY
pamsharpnesswas added to Netpbm in Release 10.21 (March 2004). Bryan Hendersamedddri
from the progranpnmsharp by B.W. van Schooten and distributed as part of the Photopnmtools pack-
age.
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NAME
pamslice - extract one line of values out of a Netpbm image

SYNOPSIS
pamslice{-row=rownumbel -column=columnnumbaét[ -plane=planenumbdr[imagéfile]

OPTION USAGE
All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).
pamsliceextracts one line of tuples (pixels) out of a Netpbm image and prints their values in atable.
line means a W or column. Itshavs you a one-dimensional cross section of a-éimensional
image. (Wth the -plane option, it can be thought of as a one-dimensional cross-section of a three-
dimensional image).

The table has one line per tuple, consisting of blank-separated ASCII decimal nufitteefgst num-
ber is the column number if you specified & dice or the rav number if you specified a column slice.
The rest of the numbers are the sampleies in plane number orddfor a PBM or PGM input, there
is only one planeFor a FPM input, Plane O is red, Plane 1 is green, and Plane 2 is $&gethe speci-
fications of the image formats for details on exactly what these numbers mean.

If you want to see all the piks in a PPM, PGM, or PBM image in ASCII decin@imtoplainpnm is
a good way to do that.

OPTIONS
-row=rownumber
This indicates that the slice is to be horizontal -- i.e. oneofdhe
image -- and indicates whichwo Rows ae numbered from the top
starting with 0.

You cannot specify botkrow and-column.

-column=colnumber
This indicates that the slice is to be vertical -- i.e. one column of the
image -- and indicates which column. Columns are numbered from the left
starting with 0.

You cannot specify botkrow and-column.

-plane=planenumber
This specifies that you are interested in only one plane of the image
and which one. Planes are numbered from O awd imanings that vary
on the type of image. In a PPM image, Plane O is red, Plane 1 is
green, and Plane 2 is blue.

If you dont specify -plane, you get all the planes -- each
line of output has multiple numbers in addition to the sequence number.
If you do specify-plane, each line of output contains one
number in addition to the sequence number.

-Xxmar This option causggamsliceto format the output as input for a
Xmgr so you can plot it. The only difference this option makes
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is that it adds header information to the beginning of the output.

SEE ALSO
pamcut(1) pnmtoplainpnm (1) pnmtoplainpnm (1) pnm(1)
HISTORY

pamslicereplacedogmslicein Netpbm 10.3 (June 2002). las backward compatible, bubvked on
Netpbm images other than PGM and PBM and adde¢pthre and-xmgr options.

AUTHOR
Jos Dingjan fos@tuatha.org wrote pgmsliceafter being unable to find the source code to Marco Bei-
jersbergers program with the same name. Bryan Hendersona&ted it topamslice
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NAME
pamstack - stack planes of multiple PAM images into one PAM image

SYNOPSIS
pamstack[-tupletype tupletypé [inputfilespec..]

All options may be abbugated to the shortest unique prefi¥ou may use tw hyphens instead of one.
You may separate an option from its value with a space instead of

DESCRIPTION
This program is part dfletpbm(1).

pamstackreads multiple RM or PNM images as input and produces a PAM image as output, consist-
ing of all the planes (channels) of the inputs, stacked in the order specified.

The output is the same dimensions as the inputs, except that the depth is the sum of the depths of the
inputs. Ithas the same maal pamstackfails if the inputs are not all the same width, height, and
maxwal. Thetuple type is a null string unless you specify tupletype option.

pamchanneldoes the opposite pamstack It extracts individual planes from a single PAM.

Use pamtopnm(1)tocorvertasuitabld’AM image to a more traditional PNM (PBM, PGM, or PPM)
image.

One example of usingamstackis that some Netpbm programs accept as input a PAM that represents
graphic image with transpargnmformation. Bking a color image forxample, this would be aARI

with tupel type "RGB_ALPHA".In Netpbm, such images were traditionally represented @snages

- a FPM for the color and a PGM for the transpasendo corvert a PPM/PGM pair into
PAM(RGB_ALPHA) input that newer programs require, do somethiregttils:

$ panstack -tupletype=RGB_ALPHA nyi mage. ppm nyal pha. pgm | pant oui | >myi mage. ui
OPTIONS
-tupletype tupletype

This specified the tuple type name to be recorded in the oltputmay use aw string up to
255 charactersSome programs recognize some names. If you omit this option, theltdef
tuple type name is null.

SEE ALSO
pam(1) pamchanne(1)
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NAME
pamstereogram - create a PAM single-image stereogram from a PAM height map

SYNOPSIS
pamstereogram[-help] [-verbosg [-pbm | -pgm | -ppm] [-maxval valuqg [-patfile pnmfilg [-pam]
[-xshift pixeld [-yshift pixeld [-magnifypat scalg [-guidesizepixeld [-dpi resolutior] [-crosseyedi
[-makemasH [-eyesefdnche§ [-depth fraction] [infile]

OPTION USAGE
Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pamstereograminputs a height map (a map of the distances from ygeiroé the points in a scene)
and outputs a single-image stereogram (SKSHIS is a 2-D image specially designed to appear three
dimensional when viewed with reledt, slightly unfocusedyes. What exciting about single-image
stereograms is that thelon’t require special glasses to wiedthough it does require a bit of practice
to train your eyes to unfocus properfyamstereogramprogram prgides a wealth of controher how

the stereogram is generated, including the following:

. black and white, grayscale, or color output

. single-image random-dot stereograms (SIRDS) or single-image stereograms (SIS) using a
tiled image

. images targeting avgn device resolution and eye separation

. optional guide boxes to assist in focusing

. the ability to trade dfdepth levels for easier viewing

. choice of ordinary or cross-eyed stereograms

The output is a PAM image on Standard Output. Options controk#dut format of the RM. If you
want a PNM (PBM, PGM, or PPM) image, usamtopnm on the output.

To make a ed/green type of stereogram (that yowwieith 3-D glasses) instead, sgem3dx

OPTIONS
-verbose
Display messages about image sizes and formats and properties of the stereogram being gen-
erated.

-blackandwhite
Produce a single-image random-dot black and white stereogram. This is the default.
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-grayscale
Produce a single-image random-dot grayscale stereogram.

-color Produce a single-image random-dot color stereogram.

-maxval=value
Designate the maximumalue of each gray/color component, i.e. the color resolution.
Smaller values makthe output image & snaller numbers of unique grays/colors. If you
don't specify -maxval, pamstereogramuses the maxval of the input image. This option has
no effect with-blackandwhite.

-patfile=pnmfile
Specify an image to use as a repeated background pattern for the stereogram instead of a ran-
dom-dot pattern.ntricate images generally produce a crisper 3-D effect that simpler images.
The output file will hae the same maval and format (black and white, grayscale or color) as
the pattern file. You cannot specify the-patfile option along with -blackandwhite,
-grayscale -color, or -maxval.

-xshift=pixels
Shift the pattern image (designated Ipatfile) to the right by pixels pixels (de&ult: 0).
-xshift is helpful when creating "true-color" stereograms. This option is valid only along with
-patfile.

-yshift pixels
Shift the pattern image (designated-pstfile) downwards bypixelspixels (default: 0). This
option is valid only along withpatfile.

-magnifypat=scale
Magnify each pixel in the pattern file or each random dot bygiiatescaling &ctor scale
Note thatpamstereogramapplies the pattern magnificatiafter pattern shifting {shift and
-yshift).

-guidesizepixels
Draw a pair of pixels by pixels black squares on a white background underneath the stere-
ogram proper These squares help you guide your eyes into proper focuswothge3-D
image. Thetrick is to focus your eyes some distance behind the image, causing you to see
four black squares, then continue altering your focus distance until the midullblawk
squares fuse into a single black square. At that point, a crisp, 3-D image will appear.

If pixelsis negative, pamstereogram will draw the guide squares aim the stereogram
instead of bel it. If pixelsis zero (the defult), pamstereogramwill draw no guide squares.

-dpi=resolution
Specify the resolution of the output device in dots per inch. Treutlie$ 96 DPI, which rep-
resents a fairly crisp screen resolution.

-crosseyed
Invert the gray lgels in the height map (input image) so that the 3-D image pops out of the
page where it would otherwise sink into the page and \8cgav Someeople are unable to
diverge their eyes and can only cross them. T¢r@sseyedoption enables such people to see
the 3-D image as intended.

-makemask
Instead of a stereogram, output a PAM mask image showing coloring constikntpixels
will be taken from the pattern file where the mask is blag&pies of existing pixels will be
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taken from the pattern file where the mask is whifde -makemaskoption can be used to
help create more sophisticated pattern files (to use ipdifile) Note that-makemask
ignores-magnifypat; it always produces masks that assume a pattern magnification of 1.

-eyesepinches
Specify the separation in inches between your eyes. Thelgel.5 inches (6.4 cm), should
be sufficient for most people and probably doeseéd to be changed.

-depth=fraction

Specify the output imagedepth of field. That isfraction represents the fractional distance of
the near plane from the far plane. Smaller numbersrek3-D image easier to pereeitut
flatter Lamger numbers makte 3-D image more difficult to pervei but deeper The
default, 0.3333, generally works fairly well.

PARAMETERS

The only parameteinfile, is the name of an input file that is a height map image. If yout dpatify
infile, the input is from Standard Input.

The input is a PAM image of depth 1. Each sample represents the distance from the eye that the 3-D
image at that location should be. Higher numbers mean further from the eye.

pamstereogrampays no attention the the imageiple type and ignores all planes other than Plane O.
Like any Netpbm programpamstereogramwill accept PNM input as if it were the PAM egdent.

A good initial test is to input an image consisting of a solid image of distance 0 withgeditdd of
maximum distance.

EXAMPLES
Generate a SIRDS out of small, brightly colored squares and prepare it for display on an 87 DPI moni-
tor:
pamstereogram heightmap.pam -dpi 87 -verbose -color -maxval 1 -magnifypat 3 >3d.pam

Generate a SIS by tiling a PPM file (a prior run witkrboseindicates hw wide the pattern file
should be for seamless tiling, althougly andth is acceptable for producing SISes):

pamstereogram myheights.pam -patfile mypattern.ppm >mysis.pam

SEE ALSO
. pam(1)
. ppm3d(1)
. Harold W Thimbleby Stuart Inglis, and lan H. Wen. Displaying 3D Imges: Algorithms for
Single Imge Random Dot Stereogramk IEEE Computer27(10):38-48, October 1994.
HISTORY

pamstereogramwas rew in Netpbm 10.22 (April 2004).
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Copyright (C) 2004 Scott Pakiacott+pbm@pakin.org
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NAME
pamstretch-gen - use pamstretch and pamscale to scale by non-integer values

SYNOPSIS
pamstretch-gen

N
[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pamstretch-gen is a program which uses pamstretch(l), pnmfile(1),and pam-
scalg1)tosmoothlyscaleipaPNMfile by ary ratio; it’s like a nmore general version of pamstretch (hence
the name). But other than the yaratio’ bit, it's much the same as pamstretch. :-)

LIMIT ATIONS
The program useawk just to mak some simple floating-point calculations, which is probably
overkill. But usingdc makes my head hurt.

SEE ALSO
pamstretch(1), pamscalgl)

AUTHOR
Russell Marksrssell. marks@ntlworld.com
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NAME
pamstretch - scale up a PNM or PAM image by interpolating between pixels.

SYNOPSIS
pamstretch

[-xscale=X]

[-yscale=Y] [-blackedgd

[-dropedgd
N

[infile]

You can use the minimum unique abbreviation of the optidfoal can use tw hyphens instead of one.
You can separate an option hame from its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamstretch scales up pictures by imer values, eitherertically, horizontally or both. pamstretch
differs frompamscaleandpnmenlargein that when it inserts the additional rows and columns, instead
of making the n& row or column a cop of its neighbgrpamstretch makes the n& row or column an
interpolation between its neighbors. In some images, this produces better looking output.

To <cale up to non-integer pixel sizes, e.g. 2.5pagnstretch-ger(1)instead.

Options let you select alternati methods of dealing with the right/bottom edges of the pict&iace

the interpolation is done between the top-left corners of the scaled-up pigelst @hvious what to do

with the right/bottom edges. The default behaviour is to scale those up without interpolation (more
precisely the right edge is only interpolate@rtically, and the bottom edge is only interpolated hori-
zontally), but there are twother possibilities, selected by thlackedgeanddropedgeoptions.

PARAMETERS
The N parameter is the scaladtor It is valid only if youdon't specify-xscaleor -yscale In that case,
pamstretch scales in both dimensions and by the scale fattor

OPTIONS

-xscale=X
This is the horizontal scaledtor If you dont specify this, lut do specify a vertical scalad-
tor, the horizontal scale factor is 1.

-yscale=Y
This is the vertical scalaétor If you dont specify this, but do specify a horizontal scede-f
tor, the vertical scale factor is 1.

-blackedge
interpolate to black at right/bottom edges.

-dropedge

drop one (source) p&k at right/bottom edges. This is arguably more logical than treuldef
behaviouybut it means producing output which is a slightly odd size.
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BUGS
Usually produces fairly ugly output for PBMs. For most PBM input you'll probalalgtwio reduce the

‘noise’ first using something likenmnlfilt (1).

SEE ALSO
pamstretch-gen(1), pnmenlargg(1l), pamscal€l), pnmnlfilt (1)

AUTHOR
Russell Marksrussell. marks@ntlworld.com
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NAME
pamsumm - Sum the samples in a Netpbm image

SYNOPSIS
pamsumm{ -sum|-mean|-min | -max } [ -normalize] [-brief] [imag€file]

All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamsummreads a Netpbm image (PNM or PAM) and performs a summary funeteorlbthe sam-
ples in all the rows, columns, and planes and prints the result to Standard Output.

pamsumm performs the operation on the actual samplees, not on the light intensities represented
by them in the case that the image is a PGM or PPM imag&hdreRuivalent. If you want to do arith-
metic on light intensities of such a visual image, you canpnseggammato corvert it to one with
samples proportional to light intensignd then uspamsummon the result.

If you want to summarize by column (e.g. add up the columns separatelyamsemmcol If you
want to summarize by mg use a combination ggamsummcoland pamflip. If you want to summa-
rize a particular plane, upamchannelto extract it and thepamsumm

OPTIONS
You must specify exactly one e§um, -mean, -min, or -max.

-sum

This option makes the summary function addition.

-mean

This option makes the summary function arithmetic mean.
-min

This option makes the summary function arithmetic minimum.

-max

This option makes the summary function arithmetic maximum.

-normalize

This option causes each sample to be normalized to a fraction
(in the range 0..1) so the result is independent of the image’s
maxwal. E.g.if you request the mean of an image which has maxval
200 and all the samplesveavalue 50 pamsummwill give you
50 as an answeBut pamsumm -normalizewill give you .25.

If you want a result that is independent of maxval but still in
integers, and your input is PNM, you can peendepth to
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convert to some standard maadv For example, if you want the mean
intensity of a PPM image, on a scale of 0 to 99, do
pnmdepth 99 myimage.ppm | pamsumm -mean

This option was ng in Netpbm 10.22 (April 2004)

-brief
This option causggamsummto display the answer as a bare
number rather than in a complete sentence.
This option was ng in Netpbm 10.22 (April 2004)
SEE ALSO

pamsumm(1), pam(1),

HISTORY
pamsummwas aded to Netpbm in Release 10.21 (March 2004).
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NAME
pamsummcol - Sum the columns in a Netpbm image

SYNOPSIS
pamsummcol{ -sum|-mean|-min | -max } [ imagefile]

All options can be abbreviated to their shortest unique pr&fixi may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamsummcoteads a Netpbm image (PNM or PAM) and performs a summary functesrelb the
rows in each column (sum, mean, etdt)produces an image of the same kind that the same width and
depth as the input, and onewhigh. Itssample values are the result of the summary.

pamsummcolperforms the summary operation on each plane independently.

pamsummcol performs the operation on the actual sample values, not on the light intensities repre-
sented by them in the case that the image is a PGM or PPM image.

If you want to summarize by woinstead of by column, run the input throygdmflip first (and if you
want the output to be a single column instead of a singleusepamflip again).

If you want to summarizever the entire image instead of@ columns separatelysepamsumm

pamsummcol performs the operation on the actual sample values, not on the light intensities repre-
sented by them in the case that the image is a PGM or PPM imagdloedivalent. You can use
pnmgammato corvert such an image to one with samples proportional to light intemeiythen use
pamsummcolon the result.

You can achige the same thing ggamsummecol -meanwith pamscale Just scale vertically to a sin-
gle raw, without scaling horizontally at all. Use the pixel mixing method.

OPTIONS
You must specify exactly one e§um, -mean, -min, or -max.

-sum

This option makes the summary function addition.
In each column and plane of the output,rthe sample value is the
sum of all the samples values in the same column and plane of the input.
If a result is greater than the image maxval, it is clipped to
the maxval.

-mean

This option makes the summary function arithmetic mean.
In each column and plane of the output,rthe sample value is the
mean of all the samples values in the same column and plane of the input.

-min

This option makes the summary function arithmetic minimum.
In each column and plane of the output,rthe sample value is the
minimum of all the samples values in the same column and plane of
the input.
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-max
This option makes the summary function arithmetic maximum.
In each column and plane of the output,rthe sample value is
the maximum of all the samples values in the same column and
plane of the input.
SEE ALSO

pamsumm(1), pamscalgl), pamfunc(1), pamarith (1), pamscalél), pam(1),

HISTORY
pamsummecolwas alded to Netpbm in Release 10.21 (March 2004).
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NAME
pamtodjvurle - covert a Netpbm image to DjyColor RLE format

SYNOPSIS
pamtodjvurle

[-transparent color] [ netpbmfilg rlefile]]

Mininum unique abbreviation of options in acceptable.

DESCRIPTION
This program is part dfletpbm(1).

pamtodjvurle reads a Netpbm image (PNM okl? equivalent of PNM) as input and produces DjV
Color RLE format as output.

OPTIONS
-transparent colorname
This option indicates which color in the image should be considered transparent.

Specify the colordolor) as described for the argument of thpm_parsecolor()library rou-
tine .

Default is 'white’.

SEE ALSO
pbmtodjvurle (1) pam(1)

HISTORY
pamtodjvurle was rew in Netpbm 10.22 (April 2004) but a program that did almost the same thing,
called ppmtodjvurle, was in Netpbm 10.21 (March 2004). The latter was written and cotgdho
Netpbm by Scott Pakin <scott+pbm@pakigzar pamtodjvurle uses techniques taken frggpmtod-
jvurle, but no code is copied between them.
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NAME
pamtohdif - convert PAM image to horizontal difference image

SYNOPSIS
pamtohdiff [pamfilg [-verbosg

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphens to denote option¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pamtohdiff takes a RM (or PNM) image as input and produced a horizontal difference imageon

of it as output.A horizontal difference image is one where the samples in eacindicate the dfer-

ence between the sample value in the corresponding sample of the input image and the sample directly
above it (in the previous row) in the input imag&he horizontal difference image has the property that

if a row of the original image is identical to thew@bove it over a long extent, the correspondingwo

in the horizontal difference image will contain all zeroes. That makes it compress better than the origi-
nal image.

Because the horizontal difference samples can beveositnegdive, but PAM samples are unsigned
integers, the samples in the horizontal difference image PAM are defined to be the difference modulus
the range of the input (maalv+ 1). This doest’lose ag information, as it might seem, because: of

the two differences that could result in the sapaentohdiff output value (e.g. if maxval is 99, +20 and

-80 would both result in "20" in the output), only one is possible in context and the other would result,
when reconstructing the original image, in a value less than 0 or greater than maxval.

Before the modulus operation, thalvespamtohdiff computes are also biased by half the naaxv
This is to mak the results easier to inspect visualBecause of the bias, you can display phento-
hdiff output as if it were a PNM image. As long as none of yoderdifices are more than half the
maxwal, large ngaive dfferences she up as @rk spots, smaller getive dfferences are lighterero
differences are medium intensignd positve dfferences are light. If you want this to workes for
images that hae dfferences that exceed half the maxval, justp@®adim 50 on the original image.
To avoid losing information, though, dopnmdepth to double the maxval first.

Note that because of the transfer function just described, a difference of zero, which is most common,
is represented by a PAM sample value in the output of one half the maxval.

The output PAM has a tuple type of "hdiff".

You can usendifftopam to recaver the original image from a horizontal difference image PAM.

SEE ALSO
hdifftopam (1), pnmdepth(1),

AUTHOR
Bryan Henderson
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NAME
pamtohtmltbl - comert pnm/pam visual image to an HTML table

SYNOPSIS
pamtohtmltbl [-transparent=color] [-verbosq [file]

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pamtohtmltbl corverts a visual image to an HTML table with one cell perepixThecell is empty
but its background color is that of the pixel.

fileis a PBM, PGM, PPM, or PAM file. If PAM, it must be a standard visual image of tuple type RGB,
GRAYSCALE, or BLACKANDWHITE, or something equélent with extra higher numbered chan-
nels, bupamtohtmltbl doesnt check the tuple type; it just assumes.

Note that the more normal way to include a visual image in an HTML document is with a <IMG> tag.

OPTIONS
-transparent=color
This option indicates that pixels of the specified color are to be transparent in the HTML table.
The table cell for a pixel of this color will )@ ro background color specified.

Specify the colordolor) as described for the argument of thpm_parsecolor()library rou-
tine .

-verbose
This option causeggamtohtmltbl to display messages about thee®sion process.

SEE ALSO
pnm(1) pam(1)

HISTORY
pamtohtmltbl was rew in Netpbm 10.15 (April 2003).

AUTHORS
Alexander B. hanos (SSH) wrote a program he callpdm2html. Bryan Henderson adapted it to use

the Netpbm libraries and handl&M® images and foller Netpbm cowmentions, and named pglamto-
htmltbl .



Pantojpeg2k User Manual(0) Pantojpeg2k User Manual(0)

Table Of Contents

NAME
pamtojpeg2k - corert PAM/PNM image to a JPEG-2000 code stream

SYNOPSIS
pamtojpeg2k [-imgareatlx=columr [-imgareatly=row] [-tilegrdtlx=columr [-tilegrdtly=row]
[-tilewidth=column$ [-tileheight=rowq [-prcwidth=column$ [-prcheight=rows [-cblkwidth=_col-
umng [-cblkheight=rows [-mode={integer]int|real}] [-compressionzxatio] [-ilyrrates=ratestring
[-numrivis=numbef [-progression=Ircp|rlcp |rp clpcrl|cprl}] [ -numgbits=numbef [-nomct] [-sop]
[-eph] [-lazy] [-termall] [-segsyni [-vcausal [-pterm] [-resetprob] [-verbosq [-debuglevel=num-
ber] filename

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pamtojpeg2k corverts the named PBM, PGM, PPM, or PAM file, or Standard Input if no file is named,
to a JPEG-2000 code stream (JPC) file on Standard Output.

The JPEG-2000 specification specifie® wifferent formats: JP2 and JPEG-2000 code stream (JPC).
JP2 represents a visual image quite specificatigreas JPC is a more or less arbitrary array of codes.
pamtojpeg2k cant produce a JP2, but the JPC image franhtojpeg2k produces is very similar to a
JP2 if the input is a PBM, PGM, or PPM image or egant PAM image. One diérence is that that
RGB intensity values in a JP2 are SRGB values, wialatojpeg2k produces ITU Rec 709lues.
Those are @ry similar but not identical. Another difference is that a JP2 can contain extra information
about an image that JPC cannot.

When the input is a PAM image other than a PBM, PGM, or PPM/aenit, the JPC raster produced
contains whater the PAM raster does. It canveany mmber of planes with gnmeanings; the
planes are in the same order in the JPC output as in the PAM input.

A JPC image has a "precision," which is the number of bits used for each code (in Netpbm lingo, "sam-
ple"). Actually, it has a separate precision for each compongamtojpeg2k uses for the precision of

evay component the least number of bits that can represent the maxval of the input Ani€E.

image does not lva an independent concept of maxval; the maxval of a JPC sample is the maximum
value that the number of bits specified by the precision can represent in pure binary code. E.g. if the
precision is 4, the maxval is 1pamtojpeg2k does of course scale the sample values from the input
maxwal to the output maval. Example:The input maxval is 99. This means JPC precision is 7 bits
and the JPC maavis 127. A sample value of 33 in the input becomes a sample value of 43 in the out-
put.

pamtojpeg2k generates the JPC output with the Jasper JPEG-2000 lib&ag documentation of the
library for details on whapamtojpeg2k produces. Notehat the Jasper library contains facilities for
reading PNM images,ub pamtojpeg2k does not use thosét uses the Netpbm library insteablote

that the ma&rs of the Jasper library write it "JasPer,” but Netpbm documentation follows standard
American English typogragtrules, which dort’allow that kind of capitalization.

Usejpeg2ktopamto corvert in the other direction.

The programjasper, which is packaged with the Jasper JPEG-2000 libasp cowerts between
JPEG-2000 and PNM formats. Becauss fickaged with the libraryt may exploit it betterespe-
cially recently added featureslowever, ance it does not use the Netpbm library to read and write the
Netpbm formats, it doesndo as @od a job on that side.

OPTIONS
Most of the options are identical in name and function to options that the Jasper library JPC encoder
subroutine tak&s. Seelasper documentation for detaildere, we document only options that are not
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direct analogs of Jasper options.

-compression=atio
ratio is a floating point number that specifies the compression nagimtojpeg2k will adjust
quality as necessary to ensure that you get this compression ratio. E.g. 4 means the output
will be about one fourth the size in bytes of the input file.

The compression ratio must be at least 1. The default is 1, which means the output has all the
quality of the input -- the camersion is lossless.

Note that though Jasper library takes a compresaitnifthis option specifies a compression
ratio. Thecompression factor is the multiplicati inverse of (1 divided by) the compression
ratio.

-verbose
This option causepamtojpeg2k to issue informational messages about thevesion
process.

-debuglevel=number
This option controls debug messages from the Jasper ligyamgtojpeg2k passesiumberas
the debug leel to the Jasper JPC encoder.

EXAMPLES
This example compresses losslessly.

pamtojpeg2k myimg.ppm >myimg.jpc

jpeg2ktopamwill recreate myimg.ppm exactly.

This exkample compresses the file to one tenth its original size, thromiagiaformation as necessary

pamtojpeg2k -compression=10 myimg.pgm >myimg.jpc

ABOUT JPEG-2000
JPEG-2000 is a format that compresses a visual image (or a similar set of data) into a minimal number
of bytes for storage or transmission. In that, its goal is similar to JPHG@s tw main differences
from JPEG.

One difference is that it does a much better job on most images wirtgrout information in order to
achieve a snaller output. That means when you reconstruct the image from the resulting compressed
file, it looks a lot closer to the image you started with with JPEG-2000 than with JPEG, for the same
compressed file sizeOr, looked at another ay, with JPEG-2000 you get a much smaller file than with
JPEG for the same image quality.

The second diérence is that with JPEG-2000, you decide/ much compression you want and the
compressor adjusts the quality to meet your requirement, whereas with JPEG, you deaisiecho
quality you want and the compressor adjusts the size of the output to meet your requirement. l.e. with
JPEG-2000, the quality of the result depends on the compressibility of the input, but with JPEG, the
sizeof the result depends on the compressibility of the input.

With JPEG-2000, you can specify lossless compression, thus making it compete with GIF and PNG.
With standard JPEG, yowadys lose something. (There are rumored to &ations of JPEG around
that are lossless, though).

JPEG is much older than JPEG-2000 and far more popdfdG is one of the half dozen most
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popular graphics formats and virtually all graphics facilities understand it. JPEG-2000 is virtually
unknown.

There is no compatibility between JPEG and JPEG-2000. Programs that read JPEG do not automati-
cally read JPEG-2000 and vice versa.

SEE ALSO
jpeg2ktopam(1), pnmtopeg(1), ppm(1), pgm(1), pbom(1), pam(l),

History
pamtojpeg2k was added to Netpbm in Release 10.12 yidmber 2002).
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NAME
pamtopfm - Cowert Netpbm image to PFM (Portable Float Map)

SYNOPSIS
pamtopfm [-endian={ big|little }] [ -scaleloaf] [imagéfile]

All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pamtopfm reads a Netpbm image (PNM or PAM) and \eats it to a PFM (Portable Float Map)
image.

The PFM (Portable Float Map) image format is a I HeM, hut uses floating point numbers with no
maxwal to achige a Hgh Dynamic Range (HDR) formafThat means it doegnhavea ancept of

absolute color and it can represent generic light intensity information rather than just visual information
like FPM does. For example, tvo pixels that are so close in intensity that the human eye cannot tell

them apart are not visually distinct, so a visual image format such as P&l veve ro reason to use
different sample values for them. But an HDR format would.

There are details of the PFM format in %€M Format Description (1).
USC’'s HDRShop program and a program called Lefty use it.

pamtopfm creates a color PFM image if its input is RGB (PPM) and a non-color PFM otherwise.

Usepfmtopam(1)tocorvertaPFM image to Netpbm format.

OPTIONS
-scale=float

This specifies the scale factor of the PFM image.
Scale factor is a component of the PFM format.
Default is 1.0.

-endian={ bigllittle }

This specifies the endianness of the PFM image. The samples
in the raster of a PFM image are 4 byte IEEE floating point
numbers. Aparameter of the IEEE format, and therefore the PFM
format, is endianness, i.e. whether the specified bytes are
ordered from lav addresses to high addresses or vice versa.

big means big endian -- the natural ordering;
little means little-endian, the Intel-friendly ordering.

Default is whichger endianness the machine on whgémtopfm
runs uses internallyvhich results in the fastekecution.

SEE ALSO
Netpbm(1), pfmtopam(1), pam(1)
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HISTORY
pamtopfm was added to Netpbm in Release 10.22 (April 2004).
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NAME
pamtopnm - covert PAM image to PBM, PGM, or PPM

SYNOPSIS
pamtopnm

[-assumé

[pnmfilg

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).
pamtopnm reads a RM image as input and produces an egeint PBM, PGM, or PPM (i.e. PNM)
image, whicheer is most appropriate, as output.

pamtopnm assumes theAM image represents the information required for a PBM, PGM, or PPM
image if its tuple type is 'BLEKANDWHITE’, 'GRAYSCALE’, or 'RGB’ and its depth and maaV
are appropriate. If this is not the cagamtopnm fails.

However, you can werride the tuple type requirement with tassumeoption.

As with ary Netpbm program that reads PAM imagpamtopnm also reads PNM images as if yhe
were AM. In that casepamtopnm’s functions reduces to simply copying the input to the outBut.
this can be useful in a program that doeknbw whether its input is PAM or PNM but needs to feed it
to a program that only recognizes PNM.

OPTIONS
-assume

When you specifyassume you tellpamtopnm that you personally vouch for the fact that the
tuples contain the same data as belongs in the channels of a PBM, PGM, or PPMdfile.
depth must still conform, though, so to truly force avemsion, you may ha  run the input
throughpamchannelfirst. Butbe careful with-assume When you -assume, you meakn
-ass of u and me.

SEE ALSO

pbmtopgm(1), pamditherbw(1), pgmtoppm(1), ppmtopgm(1), pam(1), pnm(1), pbm(1), pgm(1),
ppm(1)
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NAME
pamtot@ - cornvert a Netpbm image to a TrueVision Garfie

SYNOPSIS
pamtotga [-mono|-cmap|-rgh [-norle] [ pamfild

All options can be abbreviated to their shortest unique pr¥bx. may use tw hyphens instead of one

to designate an optior¥ou may use either white space or equals signs between an option name and its
value.

DESCRIPTION
This program is part dfletpbm(1).

pamtotga reads a PBM, PGM, PPM, or PAM image as input and producesesi3ion Targa fie as
output. The PAM image may be either a BIOKANDWHITE, GRAYSCALE, RGB, or
RGB_ALPHA image.

To aeate a TGA image with transpargn.e. with an alpha mask), use RGB_ALPHA PAM input.
Some Netpbm programs that generate images with alpha masks generate them in that~twrmat.
another way to create the proper input streampagestack(1).

It is unclear that arthing exceptpamtotga knows about TGAs with transpargncThe history behind
this feature opamtotgais not clear The formatpamtotga produces is simply the same as an ordinary
RGB TGA image except with a 4th plane added for transpareffce PixelSize field of the TGA
header specifies 32 bits instead of 24 and the raster hasabyde added to each pixel, at the tail end.
The value of that byte has the same meaning as in a PAM image with maxval 255.

OPTIONS

-cmap Make autput Targa fie of type 24 bit colormapped. Input must contain no more than 256 dis-
tinct colors.

-mono Make autput Targa fie of type 8 bit monochrome. Input must be PBM or PGM oAR P
with BLACKANDWHITE or GRAYSCALE tuple type. Seemap.

You may specify at most one efnono, -cmap, and -rgb. If you specify neitherthe deéult
image type is the most highly constrained compatible type is used, where monochrome is
more constrained than colormapped which is in turn more constrained than unmapped.

-rgb Make autput Taga fie of type 24 bit unmapped coloee-cmap.

-norle Do not use run-length encoding in the outpaig@ fie. Run-lengtlencoded files are smaller
but Some Taga readers canread run-length encoded files.

SEE ALSO
tgatoppm(1), pnmquant(1), pamstack(1), pam(1) pnm(1)

HISTORY
This program was callegpmtotga until Netpbm 10.6 (July 2002). That wasvays a misnomer
though, because a PPM class program would not be able to tellfédvertdie between PGM and PPM
input (it would all look lile FPM), and thus could not choose the outpargd image type based on the
type of the input. Netpbm 10.6 also added the ability to handle an alpha channel, so it be&Mne a P
class program.

In Netpbm 10.15 (April 2003), the program became the first in the Netpbm package to recognize an
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alpha channel in aAM. It recognized tuple type 'RGB. But when this kind of PAM image a%
later added to theMM specification, it was specified with tuple type 'RGB_ALPH/&So in Netpbm
10-26 (January 2005pamtotga changed to recognize 'RGB_ALPHikstead of 'RGB .

AUTHOR
Copyright (C) 1989, 1991 by Mark Shand and Jef Poskanzer.
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NAME
pamtouil - comert a PNM or PNM/alpha image into a Motif UIL icon file

SYNOPSIS
pamtouil [-name=uilnamd [ pamfild

You may abbreviate gnoption to its shortest unique prefi¥ou may use tw hyphens instead of one
to delimit an option.You may separate an option from its value with whitespace instead of

DESCRIPTION
This program is part dfletpbm(1).
pamtouil reads a PNM orAM image as input and produces a Motif UIL icon file as output. If the
input is PAM, it may be either a regular grayscale or color image or grayscale+alpha or color+alpha.

Where the alpha channel is presgramtouil renders pixels that are more than half transparent as
transparent in the output.

In the UILs colormap,pamtouil uses the color names from the RGB database -- the sanppone
make(1) uses. Where a color in the input does maicdly match one of the colors named in the RGB
databasepamtouil uses the closest color named in the RGB database.

OPTIONS
-name Allows you to specify the prefix string which is printed in the
resulting UIL output. If not specified, will default to the filename
(without extension) of the ppmfileguarment. If-nameis not
specified and no ppmfile is specified (i.e. piped input), the
prefix string will default to the string 'noname’.

SEE ALSO
pam(1) pam(1) ppm(1)

HISTORY
Before May 2002pamtouil was called ppmtouil and had no way to specify transparenc

AUTHOR

Corverted by Bryan Henderson from ppmtouil.c, which wasveded by Jef Poskanzer from ppm-
toxpm.c, which is Copyright (C) 1990 by Mark Bhitily
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NAME
pbmclean - flip isolated pixels in portable bitmap

SYNOPSIS
pbmclean[-minneighbors=N] [-black]-white] [ pbmfilg

OPTION USAGE
You can use the minimum unique abbreviation of the optidfosl can use tw hyphens instead of one.
You can separate an option hame from its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pbmcleancleans up a PBM image of random spdtseads a PBM image as input and outputs a PBM
that is the same as the input except with isolateelpixverted. Anisolated pixel is one that hasry

few neighboring pixels of the same caloFhe -minneighbors option gives the number of same-color
neighbors are required.

The default is 1 pixel -- only completely isolated pixels are flipped.

(A -minneighbors value greater than 8 generates a completelgriad image (but uspnminvert to
do that) -- or a completely white or completely black image withlifeek or -white option).

pbmclean considers the area beyond the edges of the image to be \fiis.matters when you con-
sider pixels right on the edge of the image).

You can usgpbmclean to clean up 'snow’ on bitmap images.

OPTIONS
-black

-white Flip pixels of the specified coloBy default, if you specify neithetblack nor -white, pbm-
cleanflips both black and white pixels which do notwvéaufficient identical neighborsif
you specify-black, pbmcleanleaves the white pixls alone and just erases isolated black pix-
els. Mce versa forwhite. You may specify bothblack and-white to get the same as the
default behavior.

-minneighbors=N
This determines vo mary pixels must be in a cluster in order fdymcleanto consider them
legitimate and not clean them out of the image. See Description .

Before December 200pbmclean acceptedN instead of-minneighbors. Before Netpbm
10.27 (March 2005)yminneighbors was -minneighbor.

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1990 by Angus Duggan Copyright (C) 1989 by Jef PoskaiCagyright (C) 2001 by
Michael Sternberg.

Permission to use, cgpmodify, and distribute this software and its documentation fgr@mpose and
without fee is hereby granted, provided that thevabmpyright notice appear in all copies and that
both that copyright notice and this permission notice appear in supporting documentai®goft-
ware is provided 'as is’ without express or implied warranty.
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NAME
pbmlife - apply Conway rules of Life to a portable bitmap

SYNOPSIS
pbmlife [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmlife reads a portable bitmap as input, applies the rules of Life to it for one generation, and produces
a BBM image as output.

A white pixel in the image is interpreted asv& [beastie, and a black pixel as an empty space.

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1988, 1991 by Jef Poskanzer.
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NAME
pbmmale - aeate a blank bitmap of a specified size

SYNOPSIS
pbmmake [-white|-black|-gray] width height

You can abbreviate arnoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

pbmmake produces a PBM image of the specified width and height, either all black, all white, or a
dithered gray The default is white.

OPTIONS
In addition to the usualvhite and-black, this program implementgray. This gives a smple 50%
gray pattern with ¥ and 0's dternating.

SEE ALSO
pbm(1), ppmmake(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pbmmask - create a mask bitmap from a regular bitmap

SYNOPSIS
pbmmask[-expand [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmmaskreads a PBM image as input and Generates a corresponding mask of the foreground areas as
another PBM image.

The color to be interpreted as 'background’ is determined automati€@tyadless of which color is
background, the mask will be white where the background is and black where the figure is.

This lets you do a masked pastelikis, for objects with a black background:

pbmmask obj > objmask
pnmpaste < dest -and objmask <x> <y> | pnmpaste -or obj <x> <y>

For objects with a white background, you can eithgeinthem or add a step:
pbmmask obj > objmask
pnmirvert objmask | pnmpaste -and obj 0 0 > blackback
pnmpaste < dest -and objmask <x> <y> | pnmpaste -or blackback <x> <y>

Note that this three-step version works for objects with black backgrounds too, if ybeaterabout
the wasted time.

You can also use masks with graymaps and pixmaps, usimmtharithtool. For instance:

ppmtopgm obj.ppm | pamditherbw -threshold | ppbmmask > objmask.pbm
pnmarith -multiply dest.ppm objmask.pbm > t1.ppm

pnmirvert objmask.pbm | pnmarith -multiply obj.ppm - > t2.ppm

pnmarith -add t1.ppm t2.ppm

An interesting variation on this is to pipe the mask thrqugihsmoottbefore using it. This makes the
boundary between the damages less sharp.

OPTIONS
-expand
Expands the mask by one pixel out from the imableis is useful if you want a little white
border around your image. (A better solution might be to turrpbmelife program into a
general cellular automaton tool...)
SEE ALSO

ppmcolormask(1), pnmpastg1), pnminvert (1), pnmarith (1), pnmsmooth(1) pbm(1),

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
pbmpage - create a one page test pattern for printing

SYNOPSIS
pbmpage[-a4] test_pattern

DESCRIPTION
This program is part dfletpbm(1).

pbmpagegenerates a one page test pattern to print on a sheet of fpapese in calibrating a printer
The test pattern in is PBM format.

pbmpageproduces an image intended for 600 dots per inch printer resolution.

If you are printing on an HP RPprinter, you can cowert the output of this program to a stream that
you can feed to the printer wigbmtoppa.

Bear in mind that when you print the test pattern, you are testing not only the, jxihgey corverter
or driver software along the printing pathAny one of these components may adjust margins, crop the
image, erase edges, and such.

If, due to addition of mains, the printer refuses to print the image because it is too bigaosait to
cut the right and bottom edged tife test pattern until it is small enough to print.

test_patternis the number of the test pattern to generate, asv®lld@hedefault is1.

1 A black on white grid ruled in numbers of pi%. Ablack one pigl box is at the very edges
of the paper.

Before Netpbm 10.18 (August 2003), the perimeter box was not there.

A vertical line segment, one pixel wide, extending 1/2’ up from the exact center of the page.

Two diagonal line sgments, one starting at the upper left corner of the page, the other starting
from the lower left corner of the page. Both extend 1/@atd the center of the page at 45

degrees.
OPTIONS
-a4 Generate an image for A4 (European) pap#fithout this option,pbmpage generates an
image for US standard paper (8 1/2" wide x 11’ high).
SEE ALSO

pbmtoppa(l1), pamcut(1), pbm(1)

AUTHOR
Tim Norman. Copright (C) 1998. Licensed under GNU Public License

Manual page by Bryan Henderson, May 2000. Contributed to the public domain by its author.
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NAME
pbmpscale - enlarge a PBM image with edge smoothing

SYNOPSIS
pbmpscaleN [pbmfild

DESCRIPTION
This program is part dfletpbm(1).
pbmpscalereads a PBM image as input, and outputs a PBM imagegedI& times.pbmpscaledoes
this enlargement by pixel replication, with some additional smoothing of corners and edges.

SEE ALSO
pnmenlarge(1), pamscalgl), pbm(1)

AUTHOR
Copyright (C) 1990 by Angus Duggan Copyright (C) 1989 by Jef Poskanzer.

Permission to use, cgpmodify, and distribute this software and its documentation fgr@mpose and
without fee is hereby granted, provided that thevabmpyright notice appear in all copies and that
both that copyright notice and this permission notice appear in supporting documentai®ngoft-
ware is provided 'as is’ without express or implied warranty.

NOTES
pbmpscaleworks best for enlargements of 2. Eglaments greater than 2 should be done by ag man
enlargements of 2 as possible, followed by an enlargement by the remaining factor.
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NAME
pbmreduce - read a PBM image and reduce it N times

SYNOPSIS
pbmreduce[-floyd|-fs|-threshold] [-value val] N [pbmfilg

You can abbreviate arnoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

pbmreduce reads a PBM image as input and reduces it lgctoff ofN, producing a PBM image as
output.

pbmreduce duplicates a lot of the functionality pmditherbw; you could do something kkpam
scal e | pandi t her bw, but pbmreduceis a lot faster.

You can usepbmreduce to re-halftone’ an imagelLet's say you hae a sanner that only produces
black&white, not grayscale, and it does a terrible job of halftoning (most b&w scanners fit this descrip-
tion). Oneway to fix the halftoning is to scan at the highest possible resolution, say 300 dpi, and then
reduce by a factor of three or so uspignreduce You can gen correct the brightness of an image,

by using thevalue option.

OPTIONS
By default, pbmreduce does the halftoning after the reduction via boustrophedonigdFteinberg
error diffusion; havever, you can use thehreshold option to specify simple thresholding. Thives
better results when reducing line drawings.

The -value option alters the thresholding value for all quantizatiohsshould be a real number
between 0 and 1. Alve 05 means darker images; b&l6.5 means lighter.

SEE ALSO
pnmenlarge(1), pamscalg€l), pamditherbw(1), pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.



Pbmtext User Manual(0) Pbmtext User Manual(0)

Table Of Contents

NAME
pbmtext - render text into a PBM image

SYNOPSIS
pbmtext [-font fontfilg [-builtin fonthnamé [-spacepixeld [-Ispacepixeld [-nomarging] [-width pix-
eld [texi
Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single

hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).
pbmtext takes the specified text, either a single line from the command line or multiple lines from stan-
dard input, and renders it into a PBM graphical image.

In the image, each line of input is a line of outpBbrmatting characters such as newlineéhan
effect on the formatting; l&any unprintable charactethey turn into spaces.

The image is just wide enough for the longest line xff {gus margins, and just high enough to con-
tain the lines of text, plus margins.

The left and right mains are twice the width of the widest character in the font; the top and bottom
mamgins are the height of the tallest character in the font. But if #éstenly one line, all the mgins
are half of this.You can use thenomargins option to eliminate the margins.

pbmtextps does the same thing gbmtext, but uses Ghostscript to generate the characters, which
means i a bt more sophisticated and you can use Postscript fonts. But it also means/gdo ha
have Ghostscript installed and it idras fst.

OPTIONS
-font

-builtin
-builtin selects a font among those built into Netpbm.

-font selects a font that you supply yourself either as aniXdaw System BDF file or as a
PBM file in a special form.

The default is the built in font 'bdf.’
'bdf’ is Times-Roman 15 pixels high. (Thatbout 14 point type printed at 75 dpi).
'fixed’ is a built in fixed with font.

To aeate a font as a PBM file (to use with tfent option), do this: In your winde system
of choice, display the following text in the desired (fixed-width) font:

M./ _[jpay| M

| V#S%&'()*+ /
<,-./01234567 <

> 89:;<=>?@ABC >

@ DEFGHIJKLMNO @
_ PQRSTUVWXYZ[ _



Pbmtext User Manual(0) Pbmtext User Manual(0)

{]1"_‘abcdefg {
} hijklmnopqrs }
“tuvwxyz{|}" ~

M./ _[jpay| M

Do a screen grab or windodump of that text, using for instanegvd, xgrabsc or screen-
dump. Corvert the result into a pbm file. If necessange pamcut to remae everything
except the tet. Finally, run it throughpnmcrop. to make sure the edges are right upaést
the text. ppbmtext can figure out the sizes and spacings from that.

-spacepixels
Add pixels pixels of space between charactefis is in addition to whater space sur
rounding characters isulit into the font, which is usually enough to produce a reasonable
string of text.

pixelsmay be fractional, in which case the number oéfsixadded varies so as to avkidhe
specified gerage. Br example-space=1.5causes half the spaces to be lepand half to be
2 pixels.

pixelsmay be ngdive o crowd text togetherbut the author has not put much thought or test-
ing into hav this works in gery possible case, so it might cause disastrous results.

-Ispacepixels
Add pixels pixels of space between lineZhis is in addition to whater space abee and
belov characters is dilt into the font, which is usually enough to produce a reasonable line
spacing.

pixelsmust be a whole number.

pixelsmay be ngaive o crowd lines togetherbut the author has not put much thought or
testing into ha this works in gery possible case, so it might cause disastrous results.

-nomargins
By default, pbmtext adds margins all around the image as describegieabbhis option
causepbmtext not to add ay margins.

Note that there may still be space beyond the edges of the type because a character itself may
include space at its edge$o diminate all surrounding background, so the type touches all
four edges of the image, ugemcrop.

-width pixels
This specifies he much horizontal space the text is supposed to fit into.

If the input is one linepbmtext breaks it into multiple lines as needed to fit the specified
width. It breaks it between characterst does not pay attention to white space; it may break
in the middle of a word and a line may begin or end with white space.

If the input is multiple linespbmtext assumes you alreadyvaline breaks where tigamake
sense, angbmtext simply truncates each line as needed to fit the specified width.
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USAGE
Often, you vant to place text\w@r another image. One way to do this is wihmlabel. ppmlabel
does not gie you the font options thagbmtext does, though.

Another way is to uspbmtext to create an image containing the text, thenpssacompto overlay

the text image onto your base imag@ make anly the text (and not the entire rectangle containing it)
cover the base image, you will need towgpamcompa mask, via its-alpha option. You can just use
the text image itself as the mask, as long as you also specipibe option topamcomp.

If you want to @erlay colored t&t instead of black, just uggomchangeto change all black pixels to
the color of your choice beforev@laying the tet image. But still use the original black and white
image for the alpha mask.

If you want the text at an angle, yzemrotate on the text image (and alpha mask) befarelaying.

SEE ALSO
pbmtextps(1), pamcut(1), pnmcrop(1), pamcomp(1), ppmchang€l), pnmrotate(1), ppmlabel(1),
pstopnm(1), pbm(1)

AUTHOR
Copyright (C) 1993 by Jef Poskanzer and George Phillips
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NAME
pbmtextps - render text into a PBM image using a postscript interpreter

SYNOPSIS
pbmtextps [-font fonthnamé|[-fontsizefontsizé [-resolution resolutior [-stroke strokesizgtext

DESCRIPTION
This program is part dfletpbm(1).

pbmtextpstakes a single line of text from the command line and renders it into a PBM image.

The image is cropped at the top and the right. It is not cropped at the left or bottom so thdt the te
begins at the same position relatio the origin. You can usgpnmcrop to crop it all the way.

OPTIONS
-font By default,pbmtextps uses TimesRoman.

You can specify the font to use with thient option. Thisis the name of gnvalid postscript
font which is installed on your system.

-fontsize
Size of font in points. See theesolution option for information on ha to interpret this size.

Default is 24 points.

-resolution
Resolution in dots per inch of distance measurements pertaining to generation of the image.
PBM images dom’haveary inherent resolution, so a distance such as "1 inch" domsan
arything unless you separately specify what resolution you're talking abBtatt's what this
option does.

In particular the meaning of the font size is determined by this resolutiotihe font size is
24 points and the resolution is 150 dpi, then the font size is 50 pixels.

Default is 150 dpi.

-stroke Width of line to use for strekfont. Thereis no default stro&k width because the letters are
solid by default.

USAGE
You can generate antialiasedktéoy using a larger resolution than the default and scaling the image
down usingpamscale

See the manual for the similplbmtext for more advice on usage.

HISTORY
pbmtextpswas alded to Netpbm in Release 10.0 (June 2002).

SEE ALSO
pbmtext(1), pamcut(1), pnmcrop(1), pamcomp(1), ppmchangd€l), pnmrotate(1), pamscalgl),
ppmlabel(1), pbm(1)
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AUTHOR
Copyright (C) 2002 by James McCann
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NAME
pbmto10x - cowert a PBM image into Gemini 10X printer graphics

SYNOPSIS
pbmto10x[-h] [ pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmto10x reads a PBM image as input and produces a file of Gemini 10X printer graphics as output.
The 10x5 printer codes are alleged to be similar to the Epson codes.

Note that there is no 10xtopbm tool - this transformation is one way.

OPTIONS
The resolution is normally 60H by 72Wf you specify theh option, resolution is 120H by 144\You
may find it useful to rotate landscape images before printing.

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1990 by Ken Yap
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NAME
pbmto4425 - Display PBM images on an AT&T 4425 terminal

SYNOPSIS
pbmto4425[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmto4425 displays PBM format images on am&T 4425 ASCII terminal using that terminal’
mosaic graphics character séthe program should also work with other VT10Celilerminals with
mosaic graphics character sets such as the C. ltcli@l,Tbut it has not yet been tested on terminals
other than the 4425.

Pbmto4425puts the terminal into 132 column mode to aehithe maximum resolution of the termi-
nal. Inthis mode the terminal has a resolution of 264 columns byw®. réhepixels hae an aspect
ratio of 1:2.6, therefore an image should be processed before being displayed in a manner such as this:

% pamscale -xscale 2.pamfile | pamscale -xysize 264 69 | ppmtopgm | pamditherbw | pbmto4425

SEE ALSO
pbmtoascii(1), ppmtoterm(1), pbm(1)

AUTHOR
Copyright (C) 1993 by Robert Perlberg
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NAME
pbmtoascii - covert a PBM image to ASCII graphics

SYNOPSIS
pbmtoascii

[-1x2]-2x4]

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoasciireads a PBM image as input and produces a somewhat crude ASCII graphic image as out-
put.

To oorvert back, useasciitopgm(1).

OPTIONS
The-1x2 and-2x4 flags gve you two dternate ways for the pixels to get mapped to characidfith
1x2, the de&ult, each character represents a group of 1 pixel across by 2 pixels Wddth -2x4, each
character represents 2 pig across by 4 pixels dm. With the 1x2 mode you can see the vidiial
pixels, so it useful for pre@iewing small images on a non-graphics terminbhe 2x4 mode lets you
display larger images on a standard 80-column displeyit obscures pid-level details. 2x4mode is
also good for displaying PGM images:

pamscale -width 158 | pnmnorm | pamditherbw -threshold

should gve good results.

SEE ALSO
asciitopgm(1) pbm(1)

AUTHOR
Copyright (C) 1988, 1992 by Jef Poskanzer.
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NAME
pbmtoatk - covert a PBM image to a AndweToolkit raster object

SYNOPSIS
pbmtoatk [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoatk reads a PBM image as input and produces a Andloalkit raster object as output.

SEE ALSO
atktopbm(1), pbm(2)

AUTHOR
Copyright (C) 1991 by Bill Janssen.
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NAME
pbmtobbnbg - corert a PBM image into BitGraph graphics

SYNOPSIS
pbmtobbng [rasterog [X V]

DESCRIPTION
This program is part dfletpbm(1).

pbmtobbnbg reads a portable bitmap as input and produces BBN BitGraph terminal Dispily Pix
Data (DPD) sequence as output.

The rasterop can be specified on the command line. If this is omitted, 3 (replace) will bA peesit.
tion in (x,y) coordinates can also be specified. If both arengthe rasterop comes firsSthe portable
bitmap is alvays taken from the standard input.

Note that there is no bgtopbm tool.

SEE ALSO
pbm(1)

AUTHOR
Copyright 1989 by Mik Farker.
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NAME
pbmtocmuwm - corert a PBM image into a CMU windomanager bitmap

SYNOPSIS
pbmtocmuwm [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtocmuwm reads a portable bitmap as input and produces a CMU windmager bitmap as out-
put.

SEE ALSO
cmuwmtopbm(1), pbm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pbmtodjvurle - comert a PBM image to Dju Bitonal RLE format

SYNOPSIS
pbmtodjvurle

[pbmfile[rlefile]]

DESCRIPTION
This program is part dfletpbm(1).

pbmtodjvurle reads a PBM image as input and producesu®konal RLE format as output.

SEE ALSO
pamtodjvurle (1) pbm(1)

HISTORY
pbmtodjvurle was rew in Netpbm 10.22 (April 2004).

AUTHOR
Copyright (C) 2004 Scott Pakin <scott+pbm@pakin.org>.
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NAME
pbmtoepsi - covert a PBM image to an encapsulated PostScript style préviimap

SYNOPSIS
pbmtoepsi[-dpi=N[xN]] [-bbonly] [ pbmfilg

All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).
Reads a PBM image as inpiRroduces an encapsulated Postscript style bitmap as output. The output
is not a stand alone postscript file, it is only avigse bitmap, which can be included in an encapsu-
lated PostScript file.
pbmtoepsi assumes the PBM input describes a whole output page, with agleopithe page corre-
sponding to one PBM pet. It detects white borders in the image and generates Postscript output that

contains a Bounding Box statement to describe the location of the principal image (thexohadjag
the white borders) on the page and thus does not include the borders in the raster part of the Postscript

output.
There is nepsitopbmtool - this transformation is one way.

OPTIONS
-dpi=N[xN]

This option specifies the resolution in dots per inch of the
ultimate output déce. You must specify this because the
Bounding Box statement defines the bounding box in absolute
distances, not in pixelgpbmtoepsiassumes in
calculating the bounding box that each PBM pixel will become one
dot on the output device, and applies ydpr
specification to calculate the size and location on the page of
the bounding box.

If you specifyNxN, the first number is the
horizontal resolution and the second number is the vertical
resolution. Ifyou specify just a single numbir that is the
resolution in both directions.

The default is 72 dots per inch in both directions.

This option was ne In Netpbm 10.3 (June 2002). Before that,
pbmtoepsialways assumed 72 dots per inch in both directions.

-bbonly
Only create a boundary box, dofill it with the image.
SEE ALSO

pbm(1), pnmtops(1), pstopnm(1), psidtopgm(1), pbmtolps(1),

Postscript language documentation
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AUTHOR
Copyright (C) 1988 Jef Poskanzetodified by Doug Crabill 1992
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NAME

pbmtoepson - caert a PBM image into Epson printer graphics

SYNOPSIS

pbmtoepson

[-dpi=n] [-protocol={ escpescy] [ -adjaceni] [-noadjaceni

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoepsonreads a PBM image as input and produces a stream of Epson printer graphics as output.

The input is from the file identified by tipdmfileargument orif you dont specify pbmfile from Stan-
dard Input. Output is to Standard Output.

The output is for traditional (ca 1991) Epson 9-wire dot matrix (sometimes called ESC/P 9-wire) print-
ers or newer ESC/P printerBor a more modern Epson ESC/P2 type printar pbmtoescp2

Before Netpbm 10.23 (July 2004pbmtoepson could not produce ESC/P streams -- only ESC/P

9-wire.

The Epson printer protocols are described in
Epsons protocol specification .

Note that there is no epsontopbm tool - this transformation is one way.

OPTIONS

-protocol={ escpYescg

This determines which Epson printer protocol the output usemp9is the older ESC/P 9-pin
protocol. escpis the naver ESC/P protocolFor the even newer ESC/P2protocol, you hae
to usepbmtoescp2instead.

This option was ng in Netpbm 10.23 (July 2004).

-dpi=n This specifies the horizontal print density in dots per inch. The protocol allows only certain
values: 60, 72, 80, 90, 120, 144, and 24®tually, the ESC/P protocol allows aweothers,
but ppbmtoepsondoesnt know how to generate the command streams that use them.
If you dont specify this,pbmtoepsonchooses a horizontal print density for you consistent
with your other options.
This option was ng in Netpbm 10.23 (July 2004).

-adjacent

-noadjacent

These options determine whether the output select 'adjacent dot printing’ or noyentiee
is.

If you dont specify this,pbmtoepsonselects adjacent dot printing unless that is incompatible
with your other options.

This option was ng in Netpbm 10.23 (July 2004).



Pbmtoepson User Manual(0) Pbmtoepson User Manual(0)

SEE ALSO
pbmtoescpZ1), pbm(1),

AUTHOR
Copyright (C) 1991 by John Tilletilfer@galois.msfc.nasa.gpand Jef Poskanzer.
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NAME
pbmtoescp?2 - carert a PBM image to a ESC/P2 printer file

SYNOPSIS
pbmtoescp2

[-compresstompressionmodé-resolution=dpi]

[pbmfilg

All options can be abbveted to their shortest unique prefixou may use tw hyphens instead of one
to designate an optiorYou may use either white space or equals signs between an option name and its
value.

Input is read from filpbmfileif specified, otherwise from stdin. Output is written to stdout.

DESCRIPTION
This program is part dfletpbm(1).

pbmtoescp2reads a PBM image as input.produces an ESC/P2 raster graphic printer control stream
as output.

This program creates an output that is printable on Epson printers that understand the ESC/P2 printer
control language (e.g. the Stylus modelBpr older Epson 9-pin dot matrix printers, which use the
ESC/P protocol, sggbmtoepson

OPTIONS
-compresstompressionmode
This determines the compression mode pahtoescp2uses in its outputValid values for
compressionmodare0 and 1. -compress=0results in a printer control stream with uncom-
pressed raster graphic dat@ompress=1results in a printer control stream with RLE com-
pressed raster graphic data (RLE means Run Length Encoding). The defaurttpsess=1

-resolution=dpi
This determines the horizontal and thertical print resolution set in the printer control
stream. Anotheway of looking at it is a declaration of what the resolution of the input image
is (PBM images dot’haveinherent resolution)Valid values fordpi are 180 and360. See
hints formore information on this.

The default isresolution=36Q

HINTS
RLE compressesevy well bitmaps of line drawings, preferably horizontal oriented contemtdelts,
sheets of music, etddowever, bitmaps dered from photographs are not ideal for RLE extreme
cases, when no byte repetitions occur in the input, the result wilehedghtly bigger than the input.
To avoid this, use compression mode 0 to switdrRIE.

Each pixel in the input PBM image becomes one dot in the printed output. Therefore, you naust mak
sure the width and height of the input are appropriate for the print resolution you choose and the print
area you want. E.gif you print at 180 dpi and ant the image to print as 8 inches by 10, you must sup-

ply a PBM that is 1440 pets wide by 1800 pixels highYou can adjust the size of the input with
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pamscale pamstretch, ppbmreduce, or pnmenlarge

SEE ALSO
escp2topbnfl), pbmtoepsor(1l), pamscalél), pamstretch(1), pbmreduce(l), pnmenlargeg(l),
pbm(1)

AUTHOR
Copyright (C) 2003 by Ulrich Walcheu fvalcher@gmx.de

HISTORY
pbmtoescp2was alded to Netpbm in Release 10.18 (August 2003); it was created around the same

time.
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NAME
pbmtog3 - cowert a PBM image into a Group 3 fax file

SYNOPSIS
pbmtog3 [-reveasebits] [-nofixedwidth] [ pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtog3reads a PBM image as input and produces a Group 3 fax file as output.

OPTIONS
-revasebits
This option causes the output torbahe bits in gery byte reversed so the least signficant bit
becomes the most signficant bApparently there is some ambiguity in transmission proto-
cols so that the bits getwersed on transmission, and this compensates for thgbu get a
whole bunch of "bad code ard" messages when you try to read the G3 file (e.g. with
g3topbm, try using this option. Note that the output is not G3 when you use this option.

-nofixedwidth
Most fax machinesxpect the image to be 1728 columns wideplsmtog3 cuts the output to
this width by dedwult. If you want to keep the width of the original image, use this option.

This option was ne in Netpbm 10.6 (July 2002). Before thatmtog3 always kept the
width of the original image.

REFERENCES
The standard for Group 3 fax is defined in CCITT Recommendation T.4.

SEE ALSO
g3topbm(1), pbm(1)

AUTHOR
Copyright (C) 1989 by Paul Haeberpaul@manray.sgi.com
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NAME
pbmtogem - covert a PBM image into a GEM .img file

SYNOPSIS
pbmtogem[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtogemreads a PBM image as input and produces a compressed GEM .img file as output.

LIMIT ATIONS
pbmtogem does not support compression of repeated lines

SEE ALSO
gemtopbm(1), pbm(1)

AUTHOR
Copyright (C) 1988 by David Beckemeyer (bdt!david) and Jef Poskanzer.
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NAME
pbmtogo - cowert a PBM image into compressed GraphOn graphics

SYNOPSIS
pbmtogo [pbmfild

DESCRIPTION
This program is part dfletpbm(1).

pbmtogoreads a PBM image as input and produces 2D compressed GraphOn graphics as output.

Be sure to set up your GraphOn with the failog modes: 8 bits / no parity; obeys no XON/XOFF;
NULs are accepted. These are all on the Comm menu. Also, remember td ttyrpo$t processing.
Note that there is no gotopbm tool.

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1988, 1989 by Jef Poskanaéichael Haberlerand Bo Thide’.
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NAME
pbmtoibm23xx — see http://netpbm.sourceforge.net/doc//pbmtoibm23xx.html

DESCRIPTION
pbmtoibm23xx is part of the Netpbm package. Netpbm documentation is kept in HTML format.

Please refer to <http://netpbm.sourceforge.net/doc//pbmtoibm23xx.html>.

If that doesrt work, also try <http://netpbm.sourceflernet> and emailing Bryan Henderson,
bryanh@giraffe-data.com.

Note that making the documentatiomaitable this way was a choice of the person who installed
Netpbm on this systemit is also possible to install Netpbm such that you would simply see the docu-
mentation instead of the message you are reading no
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NAME
pbmtoicon - cowert a PBM image into a Sun icon

SYNOPSIS
pbmtoicon [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoicon reads a PBM image as input and produces a Sun icon as output.

SEE ALSO
icontopbm(1), pbm(2)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
pbmtolj - covert a PBM image to HP LaserJet format

SYNOPSIS
pbmtolj [-resolution N] [-float] [-norese] [-packbits] [-delta] [-compres§ [ pbmfild [-copiesN]

DESCRIPTION
This program is part dfletpbm(1).

pbmtolj reads a PBM image as input and produces HP LaserJet data as ¥atpcan send this data
to a LaserJet or DeskJet printer (at least some of them).

Each pixel in the input PBM image becomes one dot in the printed output. Therefore, you naust mak
sure the width and height of the input are appropriate for the print resolution you choose and the print
area you ant. E.gif you print at 300 dpi and ant the image to print as 8 inches by 10, you must sup-

ply a PBM that is 2400 pixels wide by 3000 pixels hi¢fou can adjust the size of the input wighm-

scale pamstretch, pbmreduce or pnmenlarge

The input may be a multi-image PBM stream. Each input image becomes a page of Butnefore
Netpbm 10.28 (June 2005), images after the first one are ignored.

Note that there is no ljtopbm tool.

OPTIONS
-resolution
Specifies the resolution of the output device, in dpi. Anotlasr tw look at this is as a decla-
ration of the resolution of the input image (PBM images tdmveinherent resolution) Typi-
cal values are 75, 100, 150, 300, and 600. The default is 75.

-float  Suppresses positioning commands. Byad#f pbmtolj places the sequen&SC & | 0 Ein
the output, which means to force the top margin to zZ&éfih -float, pbmtolj omits that com-
mand.

-noreset
Prevents pbmtolj from writing the reset sequences to the beginning and end of the output file.

-packbits
Enables use of TIFF packbits compression.

-delta Enables use of delta-between-rows compression.

-compress
Enables use of both TIFF packbits, and delta-between-rows compression.

-copies Specifies the the number of copies. Theadkfis 1. This option controls the 'number of
copies’ printer controlpbmtolj generates only one cppf the image.

You can abbreviate arnoption to its shortest unique prefix.

SEE ALSO
pnmtopclxl.html (1), ppmtolj.html (1), pjtoppm.html (1), ppmtopj (1), thinkjettopbm (1), pbm(1)
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AUTHOR
Copyright (C) 1988 by Jef Poskanzer and Michael Haberfvat and-noresetoptions added by i
Lewis. -delta, -packbits,and-compressoptions added by va Hatt.
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NAME
pbmtoln03 - comert PBM image to DEC LNO3+ Sixel output

SYNOPSIS
pbmtoln03 [-ritbf ] pbmfile

DESCRIPTION
This program is part dfletpbm(1).
pbmtoln03 reads a PBM image as input and produces a DEC LNO3+ Sixel output file.

OPTIONS
-lnn  Use 'nn’ as value for left margin (default 0).

-rnn  Use 'nn’ as value for right margin (default 2400).

-tnn  Use ’'nn’ as value for top margin (default 0).

-b nn  Use 'nn’ as value for bottom margin (default 3400).

-fnn  Use ’'nn’ as value for form length (default 3400).

SEE ALSO
pbm(1)

AUTHOR
Tim Cook, 26 Feb 1992
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NAME
pbmtolps - cowert PBM image to PostScript

SYNOPSIS
pbmtolps [-dpi n] [ pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtolps reads a PBM image as input and outputs PostScFipe. output Postscript uses lines instead
of the image operator to generate a (device dependent) picture which will be imaged much faster.

The Postscript path length is constrained to be less that 1000 points so that no linviégsraneon the
Apple Laserwriter and (presumably) no other printers.

SEE ALSO
pnmtops(1), pstopnm(1), pbmtoepsi1), psidtopgm(1), gs pbm(1),

AUTHOR
George Phillips ghillips@cs.ubc.ca
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NAME
pbmtomacp - corert a PBM image into a MacPaint file

SYNOPSIS
pbmtomacp [ leff]

[-r right]
[-b botton]

[-t top]

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtomacpreads a PBM image as input and produces a MacPaint file as output.
If you do not specifppbmfile ppbmtomacp uses Standard Input.

The generated file is only the data fork of a pictofeu will need a program such ascvert to gener
ate a Macbinary or a Binkdile that contains the necessary information to identify the file as a PNTG
file to MacOS.

OPTIONS
-I, -r, -b, and -t let you define a square into the pbm file, that must beeded. De&ult is the whole
file. If the file is too large for a MacPaint-file, the bitmap is cut to fit from ( left, top ).

SEE ALSO
ppmtopict(1), macptopbm(1), pbm(1), mcvert documentation

AUTHOR
Copyright (C) 1988 by Douwe van der Schaaf (...!mcvax!uvapsy!vdschaaf).
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NAME
pbmtomatrixorbital — see http://netpbm.sourceforge.net/doc//pbmtomatrixorbital.html

DESCRIPTION
pbmtomatrixorbital is part of the Netpbm package. Netpbm documentation is kept in HTML format.

Please refer to <http://netpbm.sourceforge.net/doc//pbmtomatrixorbital.html>.

If that doesrt work, also try <http://netpbm.sourceflernet> and emailing Bryan Henderson,
bryanh@giraffe-data.com.

Note that making the documentatiomaitable this way was a choice of the person who installed
Netpbm on this systemit is also possible to install Netpbm such that you would simply see the docu-
mentation instead of the message you are reading no
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NAME
pbmtomda - covert a PBM image to a Microdesign .mda

SYNOPSIS
pbmtomda

[-d] [-i] [-]
[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtomda reads a PBM image as input and produces a MicroDesign 2 area file (MDA) as output.

If you do not specifypbmfile ppmtomda uses Standard Input.

OPTIONS
-d Halve the height of the output file, to compensate for the aspect ratio used in MicroDesign
files.
-i Invert the colors used.
-- End of options (use this if the filename starts with '-’)
LIMIT ATIONS

Theres no way to produce files in MicroDesign 3 format. MD3 itself amdatopbm(1)canread-
filesineitherformat.

SEE ALSO
mdatopbm(1), pbm(1)

AUTHOR
Copyright (C) 1999 John Elliottjse @seasip.demon.cozk
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NAME
pbmtomgr - cowert a PBM image into a MGR bitmap

SYNOPSIS
pbmtomgr

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtomgr reads a PBM image as input and produces a MGR bitmap as output.

SEE ALSO
mgrtopbm(1), pbm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pbmtomrf - comert a PBM format image to MRF

SYNOPSIS
pbmtomrf

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtomrf corverts a PBM image to MRF format.
For more information about mrf, sékeMRF specification (1).

pbmtomrf takes the PBM image from the file named by ithygut.pbmargument, or Standard Input if
you dont specifyinput.pbm The output goes to Standard Output.

The compression of the edges of pictures with width and/or height not an exact multiple of 64 is not
optimal in all cases.

OPTIONS
none.

AUTHOR
Russell Marks.

SEE ALSO
pbmtomrf (1), pbm(1), mrf (1)
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NAME
pbmtonokia - covert a PBM image to Nokia Smart Messaging Formats

SYNOPSIS
pbmtonokia [ -fmt {HEX_NOL, HEX_NGG, HEX_NMP, NOL, NGG} ] [ -net networkcodg[ -txt
texq [optiong [ pbmfild

DESCRIPTION
This program is part dfletpbm(1).

pbmtonokia reads a PBM image as input and produces a Nokia Smart Messaging (hexcode, .nok,
.ngg) file as output.

OPTIONS
-fmt Specifies the output format (default is HEX_NOL).

HEX_NOL
Nokia Operator Logo as (uploadablexbede. Useption -net to specify network code.

HEX_NGG
Nokia Group Graphic as (uploadable) hexcode.

HEX_NMP
Nokia Picture Message as (uploadableddoele. Useoption -txt to specify optional text mes-
sage.

NOL  Nokia Operator Logo as .nol format. This is editable by the Group-Graphic Editor from
Kessler Wireless Design ( www.kessler-design.com )

NGG Nokia Group Graphic as .ngg format. This is editable by the Group-Graphic Editor from
Kessler Wireless Design ( www.kessler-design.com )

-net Specifies the 6 kxedigit operator network code for Operator Logos (Default is 62F210 =
D1,Germany).

-txt Specifies the text message for Picture Messages. Default is no text message.

LIMIT ATIONS
Currently limited to ravs<=255 and columns<=255. Supports only black and white graphics, not ani-
mated.

SEE ALSO
pbm(1),

Nokia Smart Messaging Specification ( http://forum.nokia.com)
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AUTHOR
Copyright (C) 2001 Tim Ruehsenim.ruehsen@openmediasysterr.de
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NAME
pbmtopgm - covert PBM image to PGM byweraging areas

SYNOPSIS
pbmtopgm width heighfpbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtopgm reads a PBM image as input. It outputs a PGM image in which eaefsppay level is
the average of the surrounding black and white inputefix Thesurrounding area is a rectangle of
width by heightpixels.

In other words, this is a ceolution. pbmtopgm is similar to a special case mfimconval.
You may need gnmsmoothstep aftepbmtopgm.

pbmtopgm has the effect of anti-aliasing bitmaps which contain distinct line features.
pbmtopgm works best with odd sample width and heights.

You don't needpbmtopgm just to use a PGM program on a PBM imageyy PGM program (assum-
ing it uses the Netpbm libraries to read the PGM inpuggdBM input as if it were PGM, with only
the mininum and maximum grayis. Sounless your corolution rectangle is bigger than one @lix
you're not gaining anything with gbomtopgm step.

The opposite transformation (which would turn a PGM into a PBM) is ditheringpe@editherbw.

SEE ALSO
pamditherbw(1), pnmcorvol (1), pbm(1), pgm(1)

AUTHOR
Copyright (C) 1990 by Angus Duggan.

Copyright (C) 1989 by Jef Poskanzer.
Permission to use, cgpmodify, and distribute this software and its documentation fgr@mpose and
without fee is hereby granted, pided that the ab@ wpyright notice appear in all copies and that

both that copright notice and this permission notice appear in supporting documentation. This soft-
ware is provided 'as is’ without express or implied warranty.
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NAME
pbmtopi3 - comert a PBM image into an Atari @es pi3 file

SYNOPSIS
pbmtopi3 [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtopi3 reads a PBM image as input and produces an AtayédDgi3 file as output.

SEE ALSO
pi3topbm(1), ppmtopil(1), piltoppm(1) pbm(1),

AUTHOR
Copyright (C) 1988 by David Beckemeyer (bdt!david) and Jef Poskanzer.
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NAME
pbmtopk - cowert a PBM image into a packed (PK) format font

SYNOPSIS
pbmtopk pkfilg.pk] tfmfilg.tfm] resolution[-s designsizE[-p num paam..] [-C codingschenid -F
family] [-f optfilg [-c nun] [-W width] [-H heighi [-D depth [-I ital] [-h horiZ] [-v verf [-x xoff| [-y
yoff] [ pbmfile...]

DESCRIPTION
This program is part dfletpbm(1).

pbmtopk reads PBM images as input and produces aqub(iRK) font file and a TFM (TeX font met-
ric) file as output. The resolution parameter indicates the resolution of the font, in dots per inch. If the
filename -’ is used for anof the filenamespbmtopk uses Standard Input or Standard Output.

OPTIONS
-sdesignsize
Sets the design size of the font, EXTs points (72.27pt to the inch). The default design size is
1. The TFM parameters arevgn as nultiples of the design size.

-p num param.
Sets the first num font parameters for the font. The fikgngearameters are the slant, inter
word spacing, interword space stretchahilityterword space shrinkabilityx-height, quad
width, and post-sentencetea space of the font. Math and symbol fonts mayehawore
parameters; see TheXbook for a list of these. Reasonable default values are chosen for
parameters which are not specified.

-C codingscheme
Sets the coding scheme comment in the TFM file.

-F family
Sets the font family comment in the TFM file.

-f optfile
Reads the file optfile, which should contain a lines of the form:

filename xoff yoff horiz vert width height depth ital

The PBM files specified by the filename parameters are inserted corsgdntihe font with
the specified attributes. If wiof the attritutes are omitted, or replaced with '*', a defaidtue
will be calculated from the size of the bitmap. The settings of theHWD, -I, -h, -y -x, and

-y options do not affected characters created in tldg WWhe character number can be
changed by including a line starting with '=", folled by the ne number Lines bginning
with '%’ or '# are ignored.

-cnum Sets the character number of the next bitmap encountered to num.

-W width
Sets the TFM width of the next character to width (in design size multiples).

-H height
Sets the TFM height of the next character to height (in design size multiples).
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-D depth
Sets the TFM depth of the next character to depth (in design size multiples).

-l ital ~ Sets the italic correction of the next character to ital (in design size multiples).

-h horiz
Sets the horizontal escapement of the next character to horiz (in pixels).

-v vert Sets the vertical escapement of the next character to vert (in pixels).

-x xoff Sets the horizontal offset of the next character tb(xofixels).

-y yoff Sets the vertical offset of the next character td §iofpixels, from the top row).

SEE ALSO
pktopbm(1), pbm(1)

AUTHOR
Adapted from Tom Rokicks pxtopk by Angus Dugganajcd@dcs.ed.ac.tk
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NAME
pbmtoplot - comert a PBM image into a Unix 'plot’ file

SYNOPSIS
pbmtoplot [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoplot reads a PBM image as input and produces a plobdile as output.

Note that there is no plottopbm tool - this transformation is one-way.

SEE ALSO
pbm(1), plot(1)

AUTHOR
Copyright (C) 1990 by Arthur David Olson.
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NAME
pbmtoppa - covert PBM image to HP Printer Performance Architecture (PPA)

SYNOPSIS
pbmtoppa [pbm_file[ppa_fild]

DESCRIPTION
This program is part dfletpbm(1).

pbmtoppa corverts page images in PBM format to HewletcRards PPA (Printer Performance
Architecture) format, which is the data stream format expected by some iHBoNMg-only’ printers
including the HP Deskjet 820C series, the HP DeskJet 720 series, and the HP DeskJet 1000 series.

pbm_fileis the file specification of the input file ofor Standard Input. The default is Standard Input.

The input file contains one or more PBM images, with each one being a singleHaapemage must
have the xact dimensions of a page (at 600 pixels per inch in both directi@mgificantly this is the
format that Ghostscript produces.

ppa_fileis the file specification of the output file-dior Standard OutputThe default is Standard Out-
put.

To print Postscript on an HP RPrinter, just use Ghostscript with tismraw (or pbm) device drier.
You can generate a test page for use with this programphitipage

You can also set up a printer filter so you can submit PBM input directly to your print gBeaehe
documentation for your print spooler for information omvio do that, or look in hp82Qinstall.doc for
an example Ipd print filter for Postscript and text files.

Sometimespbmtoppa generates a file which the printer will not print (becapiseatoppa’s input is
unprintable). Whetthis happens, all three lights blink to signal the erfigris is usually because there
is material outside of the printerfrintable area.To make the file print, increase the margins piam-
toppa options or a configuration file. See the section on calibratiorwbelo

OPTIONS
-v version
printer version (720, 820, or 1000)

-x xoff horizontal offset adjustment in 1/600 inches.
-y yoff vertical offset adjustment in 1/600 inches.

-t topmarg
top margin in 1/600 inches (default: 150 = 0.25 inch)

-l leftmarg
left margin in 1/600 inches (default: 150 = 0.25 inch)

-r rightmarg
right margin in 1/600 inches (default: 150 = 0.25 inch)

-b botmarg
bottom margin in 1/600 inches (default: 150 = 0.25 inch)
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-spaper
paper sizeusor a4. Default isus.

-ddpi  Print resolution in dots per inch.

-f cfgfile
Read parameters from the configuration file nanigfile See CONFIGURATION FILES

The ofset adjustments you specify with and-y accumulate. |.€f you specify them multiple times,
the total ofset adjustment is the sum of the adjustments you speaifg0 -x 120is the same as<
180

The -v option undoes gnpreceding-x and-y options, leaving the horizontal and vertical adjustments
their default values.

CONFIGURATION FILES
You can use a configuration file to specify parameters rather thanweation options.pbmtoppa
processes the fileetc/pbmtoppa.conf if it exists, before processing yamptions. Itthen processes
each configuration file named by-faoption in orderapplying the parameters from the configuration
file as if thg were irvocation options used in the place of theption.

Configuration files hae the following format:

#Comment
keyl valuel
key2 value2
[etc.]

Valid keys ae version, xoffset, yoffset, topmargin, leftmargin, rightmargin , bottommargin, paper-
size or any non-null prefix of these ards. \alid values are the same as with the correspondirgan
tion parameters.

EXAMPLES
Print a test pattern:
pbmpage | pbmppa >/dev/Ipl

Print three pages:
cat pagel.pbm page2.pbm page3.pbm | pbmppa >/dev/Ip1l

Print the Postscript file myfile.ps:
gs -sDEVICE=rawpbm -gq -dN@®RISE -r600 -sOutputFile=- myfile.ps ;| pbmtoppa | lpr

CALIBRATION
To be ale to print successfully and propenypu need to telpbmtoppa an X and a Y offset appropri-
ate for your printer to use when generating the pafeL can specify these offsets with theand-y
invocation options or with theoff andyoff parameters in pbmtoppa configuration file.

To determine the correct offsets, use penpageprogram.

If while trying to do this calibration, the printer refuses to print a pagiejulst blinks all three lights,
specify large margins (e.g. 600 pixels -- one inch)pimpageinvocation options while doing the cal-
ibration.

For example:

pbmpage | pbmtoppa >/dev/Ip1l
or

pbmpage | pbmtoppa | lpr -I

(if your printer filter recognizes the '-I' (direct output) parameter).
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In the test pattern, the grid is markeflinfpixel coordinate numberdJnfortunately these coordinates
are probably cut ébefore the edge of the papefou’ll have b use a ruler to estimate the pixel coordi-
nate of the left and top edges of the actual sheet of paper (should be within +/- 300, mggibe ne
there are 600 pixels per inch).

Add these coordinates to the X and Y offsets by either editing the configuration file or usigtite
-y command-line parameters.

Whenpbmtoppa is properly calibrated, the center mark should be in the center of the pdperthe
maugins should be able to be as small as 1/4 inch without causing the printer éowtolblinking
lights syndrome’.

REDHAT L INUX INSTALLATION
RedHat users may find the following tip from Panayotis Vryoriygan@hol.ge helpful. Thesame
should work for the 820 and 1000, but it hadg®en tested. Also, use the pbmr&SDriver if you
have it; it's faster.

Here is a tip to intergrate HP720C support in RedHainttool:
Install pbmtoppa. Coppbmtoppa to /usr/bin.
Edit 'printerdb’ (in my system it is found in /usr/lib/rhs/rhs-printfilters ) and append the following lines:

Cut here

StartEntry: DeskJet720C
GSDriver: pbm
Description: {HP DeskJet 720C}
About: { This driver supports the HP DeskJet 720C inkjet printer It does does not support color printing.

Resolution: {600} {600} {}

EndEntry

Now you can add an HP720C printer juskliny ather, using printtool.

SEE ALSO
pbmpagg1), pstopnm(1), pbm(1)
pnm2ppais not part of Netpbm, but does the same thingshastoppa except it also wrks with color
and has lots more features. See http://sourceforge.net/projects/pnm2ppa .

The file INSTALL-MORE in the pbmtoppa directory of the Netpbm source code contains detailed
instructions on setting up a system to use pbmtoppa to atiovenient printing on HP PR printers.
It was written by Michael Buehlmann.

For information about the PPprotocol and the separately distributed pbm2ppa program from which
pbmtoppa was derived, see http://www.httptech.com/ppa .

AUTHOR
Tim Norman. Copright (C) 1998. Licensed under GNU Public License

Manual page by Bryan Henderson, May 2000.
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NAME
pbmtopsg3 - corert PBM images to Postscript with G3 fax compression

SYNOPSIS
pbmtopsg3[--title=title] [--dpi=dpi] [filespe¢

DESCRIPTION
This program is part dfletpbm(1).

pbmtopsg3corverts the PBM images in the input PBM file to pages in a Postscript file encoded with
G3 fax compression.

If you dont specify filespe¢the input is from Standard Input.
Remember that you can create a multi-image PBM file simply by concatenating single-image PBM
files, so if each page is in a different file, you might do:

cat faxpage* | ppbmtopsg3 >fax.ps

OPTIONS
-titte  The Postscript titlealue. Deéult is no title.

-dpi The resolution of the Postscript output. Default is 72 dpi.

SEE ALSO
pnmtops(1), pstopnm(1), gq1), pstopnm(1), pbmtolps(1), pbmtoepsi(1), pobmtog3(1), g3topbm(1),
pbm(1)
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NAME
pbmtoptx - comert a PBM image into Printronix printer graphics

SYNOPSIS
pbmtoptx [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoptx reads a PBM image as input and produces a file of Printronix printer graphics as output.

Note that there is no ptxtopbm tool - this transformation is one way.

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
pbmtowbmp - covert a PBM image to a wireless bitmap (wbmp) file

SYNOPSIS
pbmtowbmp [pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtowbmp reads a PBM image as input and produces a wbmp file as output.

LIMIT ATIONS
pbmtowbmp can generate only WBMP type 0. This is the only type specified in &t 1M specifi-
cations.

SEE ALSO
pbm(1), womptopbm(1),

Wireless Application Environment Specification

AUTHOR
Copyright (C) 1999 Terje Sannunteje@looplab.com.
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NAME
pbmtox10bm - corert a PBM image into an X10 bitmap

SYNOPSIS
pbmtox10bm

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtox10bmreads a PBM image as input and produces an X10 bitmap as olityigiblder format is
obsoleted by the X11 bitmap format.

Note that there is no x10bmtopbm tool, becadsatopbntan read both X11 and X10 bitmaps.

SEE ALSO
pbmtoxbm(1), xbomtopbm(1), pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
pbmtoxbm - cowmert a PBM image to an X11 bitmap

SYNOPSIS
pbmtoxbm

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoxbm reads a PBM image as input and produces an X11 bitmap as output.

SEE ALSO
pbmtox10bm(1), xbmtopbm(1), pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
pgmtoybm - cowert a PBM image into a Bennet Yee 'face’ file

SYNOPSIS
pbmtoybm

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtoybm reads a PBM image as input and produces as output a file acceptablét® tred xbm
programs by Bennet Yebgy+@cs.cmu.edu

SEE ALSO
ybmtopbm(1), pbm(1),

AUTHOR
Copyright (C) 1991 by Jamie Zawinski and Jef Poskanzer.
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NAME
pbmtozinc - comert a PBM image into a Zinc bitmap

SYNOPSIS
pbmtozinc

[pbmfilg

DESCRIPTION
This program is part dfletpbm(1).

pbmtozinc reads a PBM image as input and produces a bitmap in the format used by the Ziacenterf
Library (ZIL) Version 1.0 as output.

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1988 by James Darrell McCau{gim5548@diamond.tamu.edand Jef Poskanzer.
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NAME
pbmupc - create a Urersal Product Code PBM image

SYNOPSIS
pbmupc

[-s1]-s2

type manufacturer product

DESCRIPTION
This program is part dfletpbm(1).

pbmupc generates an image of a Maisal Product Code symbol. The threguanents are: a one digit
product type, a fig dgit manufacturer code, and adidgit product code.For example, '0 72890
00011’ is the code for Heineken.

As presently configureghbmupc produces an image 230 bits wide and 175 bits higie size can be
altered by changing the defines at the beginning of the program, or by running the output through
pnmenlargeor pamscale

OPTIONS

The -s1 and-s2 options select the style of UPC to generale deéult, -s1, looks more or less lik
this:

TN
0]|12345||67890||5

The other style;s2, puts the product type digit higher up, and doedisplay the checksum digit:

[T
T
O

TN
1112345||67890]|

SEE ALSO
pbm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pcltoppm - covert an Atari Dgas pcl into a PPM image

SYNOPSIS
pcltoppm

[pcifilg
DESCRIPTION
This program is part dfletpbm(1).

pcltoppmreads an Atari Dges pcl file as input and produces a PPM image as output.

The .pcl format is a compressed (run length encoded) variation on .pil.

HISTORY
pcltoppmwas rew in Netpbm 10.22 (April 2004)

SEE ALSO
ppm(1), piltoppm(1), pi3topbm(1), pbmtopi3(1)
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NAME
pcdovtoppm - create ingemage for a photo CD

SYNOPSIS
pcdovtoppm [-m width] [-s sizg [-a acros$ [-c colord [-f fonf] [-b|-w] [pcdfild

DESCRIPTION
This program is part dfletpbm(1).

This program generates an irdenage in PPM format for a photo CD, based on the photo &b o
view file.

You can achige a $milar result withhpcdtoppm -Overview followed by pnmindex -black on the
generated PPM images.

OPTIONS
-wwidth
Maximum width of the result image (default: 1152).

-ssize  Maximum size of each of the images (default: 192).

-aacross
Maximum number of images across (default: 6).

-ccolors
Maximum number of colors, or

to mean no quantization

-ffont  Font to be used for annotation (default: internal font).

-b Black background color (default).
-w White background color.
EXAMPLES

pcdovtoppm -m 768 -s 96 -f smallfont.pbm\eerview.pcd > averview.ppm

pcdovtoppm /cdrom/photo_cd/@erview.pcd | ppmtojpeg > oerview.jpg

HISTORY
This program was formerly callgatdindex, which did not fit Netpbm naming ceentions.

SEE ALSO
hpcdtoppm(1), pnmindex(1), ppmtojpeg(1), ppm(1)
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NAME
pcxtoppm - cowvert a PCX file into a PPM image

SYNOPSIS
pcxtoppm [-stdpalettd [-verbosq [ pexfild

DESCRIPTION
This program is part dfletpbm(1).

pcxtoppm reads a PCX file as input and produces a PPM image as output.

pcxtoppm recognizes the following PCX types:

. Colormapped files with 2-16 colors.
'Packed pixel’ format (1, 2 or 4 bits/pet, 1 plane) or bitplane format (1 bit/pixel, 1-4 planes).

The program uses a predefined standard palette if the image does not provide one. 'Does not
provide one’ means the palette in the PCX header is completely black.

. Colormapped files with 256 colors.

8 bits/pixel, 1 plane, colormap at the end of the file.

. 24bit truecolor files.

24bit RGB: 8 bits/pixel, 3 planes.

. 32bit truecolor files.

24bit RGB + 8bit intensity: 8 bits/pixel, 4 planes.

OPTIONS
-stdpalette
This option causepcxtoppm to use its predefined standard paleitendf the PCX image
provides its wn. Thisis meaningful only for an image in the 16 color paletted PCX format.
The image may appear to provide its own palette bitdhlde created by a program too prim-
itive o understand palettes that created a random palette by accident.
SEE ALSO

ppmtopcx(1), ppm(1)

AUTHORS
Copyright 1990 by Michael Davidson.

Modified 1994 by Ingo Wilkenligo.Wilken@informatik.uni-oldenbgude)
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NAME
pamtopfm - Cowert PFM (Portable Float Map) image to Netpbm format

SYNOPSIS
pfmtopam [-maxval=n] [-verbosq [imagéfile]

All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pfmtopam reads a PFM (Portable Float Map) image andes it to PAM.
Seepamtopfm(1)for adescriptionof PFM.

If you want one of the oldemore portable Netpbm formats, run the output thropgimtopnm.

pamtopfm creates a PAM with tuple type 'RGB’ or 'GR/ACALE’ depending on whether or not the
PFM is in the color subformat.

Usepamtopfm(1)tocorvertaPFM image to Netpbm format.

OPTIONS
-maxval=n

This specifies the maxval for th&A. Default is 255.

-verbose

This causepfmtopam to display messages describing
the PFM input file.

SEE ALSO
pamtopfm(1), pam(1),

HISTORY
pfmtopam was added to Netpbm in Release 10.22 (April 2004).
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NAME
pgmabel - create cross section using Abel Integration for Deltion

SYNOPSIS
pgmabel[-help] [-axis axig [-factor factor] [-pixsizepixsiz@ [-left | -right] [-verbosq [filesped

You can abbreviate arnoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

pgmabelreads as input a PGM image, which it assumes to be an image of a rotational symmetric trans-
parent object. The image mustvhaa vetical symmetry axis.pgmabel produces as output an image
of a cross-section of the image.

pgmabel does the calculation by performing the Abel Integration for Demation of an axial-sym-
metrical image by solving the system of linear equations.

After integration,pgmabelweights all gray-values of one side by the acefarea of the calculated ring
in square pixels divided by féctor multiplied by the size of one pixepiksizg. With the -verbose
option,pgmabelprints the weighting factors.

Where the caculation generates gadige result, the output is black.

The computation is unstable against periodic structures with size 2 in the vertical direction.

OPTIONS
-help  Prints a help message.

-axis axis
Position of the axis of symmetry in the image ingtgxfrom the left edge of the image.
Default is the center of the image.

-factor factor
User defined factor for enhancement of the output. Ufsetar less than 1 for decreasing
gay values. Dedultis 1.0.

-pixsizepixsize
The size of a pixel for getting scalevéniant. Defult is 0.1.

-left Calculate only the left side of the imag¥éou cannot specify botleft andright .
-right  Analogous toleft.

-verbose
print information about the calculation.

EXAMPLE
Rotate a PGM image to get an image with a vertical axis of symrtietrycalculate the cross section:

pnmrotate 90 file.pgm | pgmabel -axis 140 >cross_section.pgm
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SEE ALSO
pnmrotate(1), pgm(1),

HISTORY
This program was added to Netpbm in Release 10.3 (June 2002).

AUTHOR
Volker Schmidt (lefti@wyager.boerde.de)

Copyright (C) 1997-2002 German Aerospace research establishment
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NAME
pgmbently - Bentleyize a PGM image

SYNOPSIS
pgmbentley[pgmfild

DESCRIPTION
This program is part dfletpbm(1).

pgmbentleyreads a PTM image as input and performs the Bef&ffect, and writes a PGM image as
output.

The Bentlg Effect is described in 'Beyond Photogrgphy Holzmann, chapter 4, photo 4&’s a \erti-
cal smearing based on brightness.

SEE ALSO
pgmoil(1), ppmrelief(1), pgm(1)

AUTHOR
Copyright (C) 1990 by Wilson Bentvhb@hoh-2.att.cojn
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NAME
pgmcrater - create cratered terrain by fractal forgery

SYNOPSIS
pgmcrater

[-number n]
[-height|-ysizes]
[-width |-xsizes]

[-gammag]

All options can be abbreviated to their shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

pgmcrater creates a PGM image which mimics cratered terr@ime PGM image is created by simu-
lating the impact of a géen number of craters with random position and size, then rendering the result-
ing terrain elgations based on a light source shining from one side of the scféensize distribtion

of the craters is based on a powar lahich results in manmore small craters than large ondhe
number of craters of avgn Sze varies as the reciprocal of the area as described on pages 31 and 32 of
Peitgen and Saupe[l1]; cratered bodies in the Solar System areeobtenby this relationship.The
formula used to obtain crater radiivggoned by this lev from a uniformly distributed pseudorandom
sequence was ddoped by Rudy Rucker.

High resolution images with lge numbers of craters often benefit from being piped through
pnmsmooth The aeraging performed by this process eliminates some of the jagged pixels and lends
a mellow “telescopic imageéfeel to the werall picture.

pgmcrater simulates only small craters, which are hemispherical in shag@&dless of the incidence
angle of the impacting bodgs bng as the velocity is sufficiently highl.arge craters, such as Coper
nicus and Tycho on the Moon,Jeaa ‘walled plain’ shape with a cross-section more like:

/ / / / /

Larger craters should really use this profile, including the central peak, and totally obliterate the pre-
existing terrain.

OPTIONS

-number n
Causes craters to be generatetf.no -number specification is gien, 50000 craters will be
generated. Doih’expect to see them allFor every large crater there are mgnmary more
tiny ones which tend simply to erode the landscapegeneral, the more craters you specify
the more realistic the result; ideally you want the entire terrainvie lirgen etensiely turned
over agan and again by cratering. High resolution images containing tivien million
craters are stunning but &kuite a while to create.

-height height
Sets the height of the generated imageetightpixels. Thedefault height is 256 pixels.

-width width

Sets the width of the generated imagevidth pixels. Thedefault width is 256 pixels.
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-xsizewidth
Sets the width of the generated imagevith pixels. Thedefault width is 256 pixels.

-ysizeheight
Sets the height of the generated imageetightpixels. Thedefault height is 256 pixels.

-gammafactor
The specifiedactor is used to gmma adjust the image in the same manner as performed by
pnmgamma The default alue is 1.0, which results in a medium contrast imagaues
larger than 1 lighten the image and reduce contrast, while values less than 1 darken the image,
increasing contrast.

Note that this is separate from the gamma correction that is part of the definition of the PGM
format. Theimagepnmgammagenerates is a genuinggrgma-corrected PGM image inyan

case. Thioption simply changes the contrast and may compensate for a display device that
does not correctly render PGM images.

DESIGN NOTES
The-gamma option isnt really necessary since you can avhitdhe same ékct by piping the output
from pgmcrater throughpnmgamma Howeve, pgmcrater performs an internal gamma mapyan
way in the process of rendering the\gligon array into the PGM format, so thexelo alditional over-
head in allowing an additional gamma adjustment.

Real craters hee o dstinct morphologies.

SEE ALSO
pnmgamma(1), pnmsmooth(1) pgm(1),

[1] Peitgen,H.-O., and Saupe, D. eds., The Science Of Fractal Imagesybik: Springer ¥r-
lag, 1988.

AUTHOR
John Walker
Autodesk SA
Avenue des Champs-Montants 14b
CH-2074 MARIN
Suisse/Schweiz/Svizzera/Svizra/Switzerland
Usenetkdvin@Autodesk.com
Fax:038/33 88 15
Voice:038/33 76 33

Permission to use, cgpmodify, and distribute this software and its documentation fgr@ampose and
without fee is hereby granted, withoutyazonditions or restrictions. This software is provided 'as is’
without express or implied warranty.

HISTORY
The original 1991 version of this manual contains the following:

PLUGWARE!
If you like this kind of stuff, you may also erjoJames Gleicls Chaos--The Software’ for MS-DOS,
available for $59.95 from your local sofne store or directly from Autodesk, Inc., Attn: Science
Series, 2320 Marinship &y, Sausalito, CA 94965, USA.Telephone: (800) 688-2344 toll-free,or
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outside the U.S. (415) 332-2344 Ext 488&x: (415) 289-4718."Chaos--The Software’ includes a

more compreheng fractal forgery generator which creates three-dimensional landscapes as well as
clouds and planets, plus éwmore modules which explore other aspects of Chaos. The user guide of
more than 200 pages includes an introduction by James Gleick and detailed explanations by Rudy
Rucker of the mathematics and algorithms used by each program.
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NAME
pgmedge- replaced by pamedge

DESCRIPTION
This program is part dfletpbm(1).

pgmedgewas replaced in Netpbm 10.14 (March 2002)damedgé&l).

pamedgeis backward compatible withgmedge but works on color images too.



Pgmenhance User Manual(0) Pgmenhance User Manual(0)

Table Of Contents

NAME
pgmenhance - edge-enhance a PGM image

SYNOPSIS
pgmenhance

[-N]
[pgmfilg

DESCRIPTION
This program is part dfletpbm(1).

pgmenhancereads a PGM image as input, enhances the edges, and writes a PGM image as output.

The edge enhancing technique is taken from Philip R. Thorrgsam” program, which in turn took it
from section 6 of 'Digital Halftones by Dot Diffusion’, D. E. Knuth, ACM Transaction on Graphics
Vol. 6, No. 4, October 1987, which in turn got it fronotd®76 papers by J. Barvis et. al.

OPTIONS
The optional-N option should be a digit from 1 to 4 is the lowest lgel of enhancement; 9 is the
highest. Thalefault is 9.

SEE ALSO
pgmedgél), pgm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pgmhist - print a histogram of the values in a PGM image

SYNOPSIS
pgmhist

[pgmfilg

DESCRIPTION
This program is part dfletpbm(1).

pgmhist reads a PGM image as input and prints a histogram of the gray values.

SEE ALSO
pgmnorm(1), ppmhist(1) pgm(1),

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pgmkernel - generate a amtution kernel

SYNOPSIS
pgmkernel

[-weight w]
width

[height]

DESCRIPTION
This program is part dfletpbm(1).

pgmkernel generates a ceolution kernel that you can use wigimmcorvol. The kernel is one where
the weight of each location isviersely proportional to its distance from the center of the kernel.

pgmkernel generates a PGM image of sizédth by height (or width by width if you dont specify
heigh).

pgmkernel computes the caolution function K as follows.
K@G,j))=1/(1+w*sqrt(i"2 +j°2))

wherew is a coeficient specified via theweightflag. i andj are measured in pis. Kis zero gery-
where beyond the specified kernel width and height.

pgmkernel generates the output PGM file in the Plain (text) variation of PGM.

OPTIONS
The optionalweightflag should be a real number greater than -1. The default value is 6.0.

LIMIT ATIONS
The computation time is proportional wodth* height This increases rapidly with the increase of the
kernel size. A better approach could be using a FFT in these cases.

SEE ALSO
pnmcorvol (1), pnmsmooth(1) pamgaus$l) pgm(1)

AUTHOR
Alberto Accomazziglberto@cfa.harvard.edu
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NAME
pgmminkowski - compute Minkwski integral

SYNOPSIS
pgmminkowski pgmfile

DESCRIPTION
This program is part dfletpbm(1).

pgmminkowski computes the 3 Mirdwski integrals of a PGM image.

The Minkowski integrals mathematically characterize the shapes in the image and hence are the basis
of "morphological image analysis."

Hadwigers theorem has it that these igtals are the only motionamriant, additve and conditionally
continuous functions of a two-dimensional image, which means thatatbereserved under certain
kinds of deformations of the imag®n top of that, the are very easy and quickly calculate@his
makes them of interest for certain kinds of pattern recognition.

Basically the Minkowski integrals are the area, total perimeter length, and the Euler characteristic of
the image, where these metrics apply to the foreground image, not the rectangular PGM image itself.
The foreground image consists of all thegbéxin the image that are whit€&or a gayscale image,

there is some threshold of intensity applied to categorizelspimto black and white, and the
Minkowski integrals are calculated as a function of this threshold value. The totalesaréa refers to

the number of white p&ds in the PGM and the perimeter is the sum of perimeters of each closed white
region in the PGM.

For a gayscale image, these numbers are a function of the threshold of what you want to call black or
white. pgmminkowski reports these numbers as a function of the threshold for all possible threshold
values. Sincehe total surdice area can increase only as a function of the threshold, it is a reparameteri-
zation of the threshold. It turns out that if you consider the otherfuwctions, the boundary length

and the Euler characteristic, as a function of the first one, the surface, yow gehdtions that are a
fingerprint of the picture. This fingerprint is e.g.faiént to recognize the difference between pictures

of different crystal lattices under a scanning tunnelling electron microscope.

For more info, see e.g.
K. Michielsen and H. De Raedt, "Ipeal-Geometry Morphological Image AnalysidPhys. Rep. 347,
461-538 (2001).

The output is suitable for direct use as a datafigmumplot.

In addition to the three Mirdwski integrals,pgmminkowski also lists the horizontal and vertical edge
counts.

SEE ALSO
pgmmorph(1) pgm(1)

AUTHORS
Luuk van Dijk, 2001.

Based on work which is Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pgmmorphcom - perform morphological carlutions: dilation, erosion

SYNOPSIS
pgmmorphconv|[ -erode| -dilate | -open| -close] templatefild pgmfilg

Minimum unique abbreviation of option is acceptabYeu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pgmmorphconv performs morphological cenlutions on a PGM image: dilation and erosion.

pgmmorphconv performs a "topological” camolution. For each pixel of the inpupgmmorphconv
generates an output pixel in the same positibm.determine the intensity of the output eixpgm-
morphconv lays the template imageve the input image such that the middleginf the template is
over the input pixel in questionpgmmorphconv looks at the input pixels underneath each whitelpix

in the template.For a dlation, the maximum intensity of all those pixels is the intensity of the output
pixel. For an erosion, it is the minimum.

Thus, the dilation effect is that bright areas of the input get bigger and dark areas srhallerosion

effect is the opposite. The simplest template image would be one with a wisténpilke middle and

the rest black. This would produce an output image identical to the input. Another simple template
image is a fully white square. This causes bright or dark areapame in all directionsA template

image that is white on the left side and black on the right would smear the image to the right.

The template file named gmplatefilecontains the template image as a PBM imadgenust hae an
odd number of ivs and an odd number of columns, so there is a definite middle pixnust contain
at least one white pixel.

This is similar to the continuous cmtution done bypnmconvol, except that withpbnmcorvol the out-
put intensity is a weightedrerage of nearby input pixels instead of a minimum or maximum.

This corvolution changes the three Miolski integrals in a predefineday an an be used to filter an
image to enhance certain features, to ease their automatic recognition.

The optionserodeand-dilate obviously produce an erosion or dilation, respebti

The -open option causepgmmorphconv to perform first an erode and then a dilate operatime
-closeoption causes a dilate first and then an erode. If you specify none of these options, it is the same
as-dilate.

SEE ALSO
pgmminkowski(1) pnmconvolz(1) pgm(1)

AUTHORS
Luuk van Dijk, 2001.

Based on work which is Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pgmnoise - create a graymap made up of white noise

SYNOPSIS
pgmnoise

width height

DESCRIPTION
This program is part dfletpbm(1).

pgmnoisecreates a portable graymap that is made up of random pixels withaduag in the range of
0 to FGM_MAXMAXYV AL (depends on the compilation, either 255 or 65535). The graymap has a size
of width * height pixels.

SEE ALSO
pgm(1)
AUTHOR
Copyright (C) 1993 by Frank Neumann
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NAME
pgmnorm - replaced by pnmnorm

DESCRIPTION
This program is part dfletpbm(1).

pgmnorm was replaced in Netpbm 9.25 (March 2002) gaymnorm(1).

pnmnorm is backward compatible withgmnorm, but it also handles PPM images.
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NAME
pgmoil - replaced by pamoil

DESCRIPTION
This program is part dfletpbm(1).

pgmoil was replaced in Netpbm 9.16 (July 2001) foymoil(1).

pamoil is backward compatible withgmoil, but works on color images too.
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pgmramp - generate a grayscale ramp

SYNOPSIS

pgmramp -Ir |-tb|-rectangld-ellipse -maxval=maxval width height

All options can be abbvéted to their shortest unique prefixou may use tw hyphens instead of one
to designate an optioriYou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION

This program is part dfletpbm(1).
Generates a graymap of the specified size containing a black-to-white Térege ramps are useful
for multiplying with other images, using tipamarith tool.

The ramp is linear in brightness, not intensitg. the gamma-corrected sample values in the PGM rise
linearly with distance from the corner of the image. If you want a ramp that is linear in light intensity
usepnmgammawith pgmramp.

To generate a simple ramp of all the values from 0 to mizcand not necessarily a graphic image, use
pamsed1).

OPTIONS

You must specify exactly one of the ramp type options.
-Ir A left to right ramp.
-tb A top to bottom ramp.

-rectangle
An outside-in rectangular ramp. It is black around the edges and white in the center.

-ellipse An outside-in elliptical ramp. It is black around the edge and white in the center.

-maxval=maxval
The maxval for the generated image. Default is 255.

This option did not exist before June 2002. Before, the maxval was
always 255.

SEE ALSO

pnmarith (1), pnmgamma(1), pamsedq1), ppmrainbow(1), pgm(1)

AUTHOR

Copyright (C) 1989 by Jef Poskanzer.
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NAME
pgmslice - extract one line of pixel values out of a PGM

DESCRIPTION
This program is part dfletpbm(1).

Starting with Netpbm 10.3igmsliceis obsolete. Uspamslicg1)insteadltisbackward compatible.
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NAME
pgmtexture - calculate textural features on a PGM image

SYNOPSIS
pgmtexture

[-d d]
[pgmfilg

DESCRIPTION
This program is part dfletpbm(1).

pgmtexture reads a PGM image as input and calculates textural features based on spatial dependence
matrices at 0, 45, 90, and 135 degrees for a disthfaefault = 1).

Textural features include:

. Angular Second Moment

. Contrast

. Correlation

. Variance

. Inverse Difference Moment

. Sum Average

. Sum Variance

. Sum Entropy

. Entropy

. Difference Variance

. Difference Entropy

. Information Measures of Correlation
. Maximal Correlation Coefficient

Algorithm taken from:Haralick, R.M., K. Shanmugam, and |. Dinstein. 1978¢urfal features for
image dassification. IEEETransactions on Systems, Man, and Cybertinetics, SMC-3(6):610-621.

LIMIT ATIONS
The program can run incredibly sldor large images (larger than 64 x 64) and command line options
are limited. The method for finding the Maximal Correlation Coefficient, which requires finding the
second largest eigealue of a matrix Q, does notvedys corverge.

SEE ALSO
pgm(1), pamsharpnes§l), pamsharpmap(1), pgmedgégl), pgmminkowski(1)

AUTHOR
Copyright (C) 1991 by &xas Agricultural Experiment Station, employer for hire of James Darrell
McCaulsy.
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NAME
pgmtofs - comert PGM image to Usenix Face&a(tm) format

SYNOPSIS
pgmtofs

[pgmfilg

DESCRIPTION
This program is part dfletpbm(1).

pgmtofsreads a PGM image as input and produces Usenix Faeé88 format as output.

FaceSaer is a regstered trademark of Metron Computerware Ltd. of Oakland, CA.

SEE ALSO
fstopgm(1), pgm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
pgmtolispm - cowert a PGM image to Lisp Machine format

SYNOPSIS
pgmtolispm

[pgmfilg

DESCRIPTION
This program is part dfletpbm(1).
pgmtolispm reads a PGM image as input and produces a Lisp Machine bitmap as output.

This is the file format read by the tv:read-bit-array-file function on Tl Explorer and Symbolics lisp
machines.

Given a FGM (instead of a PBM)pgmtolispm outputs a multi-plane image. This is probably not use-
ful unless you hae a olor lisp machine.

Multi-plane bitmaps on lisp machines are colant the lispm image file format does not include a
color map, so we must treat it as a graymap instead. This is unfortunate.

SEE ALSO
lispmtopgm(1), pgm(1)

LIMIT ATIONS
Output width is alays rounded up to the nearest multiple of 32; this might nedyal be what you
want, kut it probably is (arrays which are not modulo 32 cannot be passed to the LispmTBLrg:
tion, and thus cannot easily be displayed on the screen).

No color.

AUTHOR
Copyright (C) 1991 by Jamie Zawinski and Jef Poskanzer.
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NAME
pgmtopbm - covert a PGM image to PBM

SYNOPSIS
pgmtopbm

[-floyd | -fs | -threshold | -hilbert | -dither8 | -d8 | -cluster3|-c3]| -cluster4 | -c4 | -cluster8| -c§]
[-valueval]

[-clump sizg

[pgmfilg

DESCRIPTION
This program is part dfletpbm(1).

This program is obsolete since Netpbm 10.23 (July 200%e pamditherbw(1)todowhatthispro-
gram used to do.

pgmtopbm never was the simple caerter it appeared to be. It was a dithering progradgmfortu-
nately it didn't do the dithering properly because it treated the PGM input samples ay ivéne
directly proportional to light intensityut they are actually gamma-adjusted.

pamditherbw is backward compatible withgmtopbm except that it does the correct gamma adjust-
ments.
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NAME
pgmtopgm - cop PGM image

SYNOPSIS
pgmtopgm

DESCRIPTION
This program is part dfletpbm(1).

pgmtopgm simply copies a PGM image from Standard Input to Standard Oufig. may seem an
unnecessary duplication oét, but remember that a PGM program can read a PBM image as if it were
PGM. Sopgmtopgm can read either a PBM or PGM image and produce a PGM image as output.

Even that is of limited usefulness because of the fact that almpgt@gram to which you would feed
the resulting PGM image could also justdake original image directly Howeve, sometimes you
really need a true PGM image.

When you knw you hare a BM image and want a PGM imagaymtopgm is a more general way to
do that cowmersion.

SEE ALSO
ppmtoppm(1), pnmtopnm(1), pamtopnm(1), pbmtopgm(1), pgm(1), pgm(1),

HISTORY
This program was added to Netpbm in Release 10.9 (September 2002).
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pgmtoppm - colorize a PGM (grayscale) image into a PPM (color) image

SYNOPSIS

pgmtoppm

colorspec

[pgmfilg pgmtoppm

colorspecicolorspec?2
[pgmfilg pgmtoppm -map
mapfile

[pgmfilg

DESCRIPTION

This program is part dfletpbm(1).

pgmtoppm reads a PGM as input and produces a PPM file as output with a specific color assigned to
each gray value in the input.

If you specify one color gument, black in the pgm file stays black and white in the pgm file turns into
the specified color in the ppm file. Gray values in between are linearly mapped to differing intensities
of the specified color.

If you specify two color aguments (separated by a dash), then black gets mapped to the first color and
white gets mapped to the second and gedyes in between get mapped linearly (across a three dimen-
sional space) to colors in between.

Specify the colordolor) as aescribed for the argument of thpm_parsecolor()library routine .

Also, you can specify an entire colormap with thap option. Themapfile is just ppm file; it can

be ary shape, all that matters is the colors in it and their orttethis case, black gets mapped into the

first color in the map file, and white gets mapped to the last and gray values in between are mapped lin-
early onto the sequence of colors in between.

A more direct way to specify a particular color to replace each particular grelyidgo use pam-
lookup. You male an ndex file that explicitly associates a color with each possible gra le

NOTE - MAXVAL

The 'maxwal,; or depth, of the output image is the same as that of the input image. The méecial af
the color resolution, which may cause quantization errors you doticipate in your output.For
example, you hee a e#mple black and white image as a PGM with maxval 1. Run this image through
pgmtoppm 0f/00/00to try to male the image black andiint red. Because the output image will also
have maxval 1, there is no such thing aarit red. It has to be either full-on red or blagiggmtoppm
rounds the color 0f/00/00 down to black, and you get an output image that is nothing but black.

The fix is easy: Pass the input throygimdepth on the way intqgopgmtoppm to increase its depth to
something that would gé you the resolution you need to get your desired colarthis case,
pnmdepth 16would do it. Or spare yourself the unnecessary thinking and jugtrsagiepth 255 .

PBM input is a special cas&Vhile you might think this would be egalent to a PGM with maxval 1
since only tvo gray levels are necessary to represent a PBM imagejtoppm, like dl Netpbm pro-
grams, in fact treats it as a maxval of 255.
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SEE ALSO
pnmdepth(1), rgb3toppm(1), ppmtopgm(1), ppmtorgb3(1), ppm(1), pgm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
piltoppm - cowmert an Atari Dgas pil into a PPM image

SYNOPSIS
piltoppm

[pitfile]

DESCRIPTION
This program is part dfletpbm(1).

piltoppm reads an Atari Dges pil file as input and produces a PPM image as output.

SEE ALSO
ppmtopil(1), pcltoppm(1), ppm(1), pidtopbm(1), pbmtopi3(1)

AUTHOR
Copyright (C) 1991 by Ste Belczyk ceb3@gte.cojrand Jef Poskanzer.
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NAME
pi3topbm - cowmert an Atari Dgas pi3 file into a PBM image

SYNOPSIS
pi3topbm

[pi3file]

DESCRIPTION
This program is part dfletpbm(1).

pi3topbm reads an Atari Dges pi3 file as input and produces a PBM image as output.

SEE ALSO
pbmtopi3(1), pbm(1), piltoppm(1), ppmtopil(1)

AUTHOR
Copyright (C) 1988 by David Beckemeyer (bdt!david) and Diomidis D. Spinellis.
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NAME
picttoppm - cowmert a Macintosh PICT file into a portable pixmap

SYNOPSIS
picttoppm

[-verbosd
[-fullres]
[-noheadel
[-quickdraw]
[-fontdir file]

[pictfile]

DESCRIPTION
This program is part dfletpbm(1).

picttoppm reads a PICT file (version 1 or 2) and outputs a PPM image.

This is useful as the first step in gerting a scanned image to something that can be displayed on
Unix.

OPTIONS
-fontdir file
Make the list of BDF fonts in‘file’” available for use bypicttoppmwhen drawing tet. See
below for the format of the fontdir file.

-fullres Force aty images in the PICT file to be output with at least their full resolut®RICT file
may indicate that a contained image is to be scaleah dizfore output. This option forces
images to retain their sizes andva@ information loss. Use of this option disables all PICT
operations except images.

-noheader
Do not skip the 512 byte header that is present on all PICT files. This is useful wheweou ha
PICT data that was not stored in the data fork of a PICT file.

-quickdraw
Execute only pure quickdnaoperations. Inparticular turn of the interpretation of special
PostScript printer operations.

-verbose
Turns on verbose mode which prints a a whole bunch of information thapicttlyppmhack-
ers really care about.

LIMIT ATIONS
The PICT file format is a general drawing formpicttoppmdoes not recognize all the drawing com-
mands, but it does fully implement all image commands and mostly implement line, rectangle, polgon
and text draving. Itis useful for comerting scanned images and some drawing/esion.
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Memory is used very liberally with at least 6 bytes neededvieny evixel. Lalge bitmap PICT files
will likely run your computer out of memory.

FONT DIR FILE FORMAT
picttoppmhas a built in default font and your local installer probablyipled adequate extra fonts.
You can pointpicttoppmat more fonts which you specify in a font directory fileach line in the file is
either a comment line which mustdie with “#’’ or font information. The font information consists
of 4 whitespace spearated fields. The first is the font nynii@esecond is the font size in pixels, the
third is the font style and the fourth is the name of a BDF file containing the font. The BDF format is
defined by the X winde system and is not described here.

The font number indicates the tymeé. Heres a list of known font numbers and their faces.

Chicago
goplication font
New York
Genera
Monaco
Venice
London
Athens

San Franciso
Toronto

11  Cairo

12  LosAngeles
20 Times Roman
21  Helwtica

©Coo~NOOOUT,~,WNEO

22  Courier
23 Symbol
24  Taliesin

The font style indicates aaxation on the font. Multiple variations may apply to a font and the font
style is the sum of the variation numbers which are:

1 Boldface

2 Italic

4 Underlined
8 Cutlined
16 Shadw

32 Condensed
64 Extended

Obviously the font defintions are strongly related to the Macintddbre font numbers and informa-
tion about fonts can be found in Macintosh documentation.

SEE ALSO
Inside Macintosh volumes 1 andgpmtopict(1), ppm(1)

AUTHOR
Copyright 1993 George Phillips
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NAME
pjtoppm - comert an HP PaintJet file to a PPM image

SYNOPSIS
pjtoppm

[paintjed

DESCRIPTION
This program is part dfletpbm(1).

pjtoppm reads an HP &ntJet file as input and cearts it into a PPM image. This was a quick hack to
sare Me trees, and it only handles a small subset of the paintjet commands. In paittiwillasnly
handle enough commands to eem most raster image files.

REFERENCES
HP PaintJet XL Color Graphics Printer UsgBuide

SEE ALSO
ppmtopj(1)

AUTHOR
Copyright (C) 1991 by Christos Zoulas.
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NAME
pktopbm - cowert packed (PK) format font into PBM

SYNOPSIS
pktopbm pkfile[.pk] [ -x width ] [ -y height ] [-c num] pbmfile ...

DESCRIPTION
This program is part dfletpbm(1).
pktopbm reads a padd (PK) font file as input, and produces PBM images as output. If the filename
'-" is used for ag of the filenames, the standard input stream (or standard output where appropriate)
will be used. If either the width or height is specified, tlakie will be used for all bitmaps produced.
Also if one or both values are specified, the bitmap will be relocated with tfsethand vffset given
in the pkfile. The basepoint will be placed in thedo left corner of the bitmap if the bitmap is bigger
than the specified size it will be truncated at the top or right.

OPTIONS
-cnum Sets the character number of the next bitmap writtemnito

-X width
Sets the width of the image in columns.

-y width
Sets the height of the image in rows.

SEE ALSO
pbmtopk(1), pbm(1)

AUTHOR
Adapted from Tom Rokicks pxtopk by Angus Dugganajcd@dcs.ed.ac.uk <bartel@informatik.tu-
muenchen.dein March 1995.
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NAME
pngtopnm - covert a PNG image into a PNM image

SYNOPSIS
pngtopnm [-verbosgq [-alpha | -mix] [-background=color] [-gamma=valuq [-text=filenamé [-time]
[pngfild
Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single

hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pngtopnm reads a PNG image (Portable Netl Graphics) as input and produces a PPM image as
output. Thetype of the output file depends on the input file - & litack & white, pngtopnm creates a
PBM file. If it's grayscalepngtopnm creates a PGM file. Otherwise, it creates a PPM file.

OPTIONS
-verbose
Display various information about the input PNG image and theecsion process.

If you want @en more information about the PNG image, psgjcheck(not part of Netpbm).

-alpha Output the alpha channel or transpayemask of the image. The result is either a PBM file or
a FGM file, depending on whether differenvéts of transparencappear.

-mix ~ Compose the image with the transpayeoc dpha mask against a backgroun@ihe back-
ground color is determined by the bKGD chunk in the PN@ejgt that you canwerride it
with -background. If the PNG has no bKGD chunk and you dapecify -background, the
background color is white.

-background=color
This option specifies the background color with which to mix the image when you specify
-mix.

color is as described for the argument of pipen_parsecolor()library routine .

Examples:
. - backgr ound=r gb: 01/ ff/ 80
. - backgr ound=r gbi : 1/ 255/ 128

If you dont specify -background, the background color is what is specified in the PNG
image, and if the PNG doesspecify anything, white.

You cannot specifybackground unless you also specifynix. Before Netpbm 10.27 (March
2005), you could specifybackground with -mix and it was just ignored. (This caused a
usability problem).
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-gamma=value
Corverts the image to a medisplay-gamma alue. Ifa gAMA chunk is present in thpng-
file, pngtopnm uses the specified image-gammaue. If not, pngtopnm considers the
image-gamma to be 1.0. Based on the imageaga and the display-gammaegi with this
option,pngtopnm adjusts the colors written to tip@am-file

Because theammmas of uncompensated monitors are around 2.6, which results in an image-
gamma of 0.45, some typical situations are: when the image-gamma is 0.45 (use -verbose to
check) and the picture is too light, your system is gamma-corrected, \sstaoith '-gamma

1.0’. Whenno gAMA chunk is present or the image-gamma is 1.0, use 2.2 te fmalpic-

ture lighter and 0.45 to makhe picture darker.

-text=file
Writes the tEXt and zTXt chunks to a file, in a format as described ipriimtopng user
manual. Thesehunks contain text comments or annotations.

-time  Prints the tIME chunk to stderr.

SEE ALSO
pnmtopng(1), ptot, pnmgamma(1), pnm(1)

For information on the PNG format, see http://schaik.com/png .

NOTE
A PNG image contains a lot of information that ddve represented in Netpbm format$herefore,
you lose information when you cesrt to another format with "pngtopnm | pnmtoxxxf.there is a
specialized corerter that cowerts directly to the other format, egtot to corvert from PNG to TIFF
you'll get better results using that.

LIMIT ATIONS
There could be an option to read the comment text from pnm comments instead of a separate file.

The program could be muchsdter with a bit of code optimizing. As with giNetpbm program, speed
always takes a back seat to quick present and futwaagenent.

AUTHORS
Copyright (C) 1995-1997 by Alexander Lehmann and Willem van Schaik.
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NAME
pnmalias - antialias a PNM image

SYNOPSIS
pnmalias

[-bgcolor color]
[-fgcolor color]
[-bonly]
[-fonly]
[-balias]
[-falias]
[-weight w]
[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmalias reads a PNM image as input, and applies anti-aliasing to background and foregrelsid pix
If the input file is a PBMpnmalias promots the output anti-aliased image to a PGM, and prints a mes-
sage informing the user of the change in format.

OPTIONS
-bgcolor colorb sets the background color tbelorb.

-fgcolor colorf sets the foreground color ¢olorf.

Pixels with these values will be anti-aliased. Byadsf pnmalias takes the background color to be
black, and foreground color to be white.

Specify the colordolor) as described for the argument of thpm_parsecolor()library routine .

Note that gen when dealing with PGMs, background and foreground colors need to be specified in the
fashion described abe. In this casepnmalias takes the background and foreground pixalues to
be the value of the red component for the specified color.

-bonly says to apply anti-aliasing only to the background pixels.

-fonly says to apply anti-aliasing only to the foreground pixels.

-balias says to apply anti-aliasing to all pixels surrounding background pixels.
-falias says to apply anti-aliasing to all pixels surrounding foreground pixels.

If you specify neitherbalias nor -falias, pnmalias applies anti-aliasing only among neighboring back-
ground and foreground pixels.

-weight w says to usev as the central weight for the aliasing filtev must be a real number in the
range 0 v < 1. The lower the value of is, the 'blurrier’ the output image is. The default is w = 1/3.

SEE ALSO
pbmtext(1), pnmsmooth(1), pnm(1)
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AUTHOR
Copyright (C) 1992 by Alberto Accomazzi, Smithsonian Astrophysical Observatory.
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NAME
pnmarith - perform arithmetic on sWaPNM images

DESCRIPTION
This program is part dfletpbm(1).

Starting with Netpbm 10.3nmarith is obsolete. Uspamarith (1)instead.
pamarith is backward compatible witlpnmarith except where your input images veadfferent

depths. pnmarith would corvert the one with the lesser depth toséahe higher depth before doing
the arithmetic.With pamarith, you must do that step separateisingpgmtoppm.
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NAME
pnmcat - concatenate Netpbm images

SYNOPSIS
pnmcat

{-leftright |-Ir | -topbottom | -tb}
[-white|-black]
[-jtop|-jbottom |-jcenter]

pnmfile...

Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).
pnmcat reads one or more PNM images as input, concatenates them either left to right or top to bot-
tom, and produces a single PNM image as output.

To do the reverse, you might uspamdiceto split an image up into smaller ones of equal sizeaan-
cut to chop of part of an image or extract part of an image.

pnmtile concatenates a single input image to itself repeatedly.

OPTIONS
If the PNM images are not all the same height (left-right) or width (top-bottom), the smaller eees ha
to be justified with the lgest. Bydefault,pnmcat centers them,ui you can specify justification to
one side or the other with one of tigxxoptions. So;topbottom -jleft would stack the PNMs on top
of each otherflush with the left edge.

The-white and-black options specify what color to use to fill in thera space when doing this justi-
fication. Ifneither is specifieggnmcat chooses whicher seems to be right for the images.

SEE ALSO
pamdiceg(1), pnmtile (1), pamcut(1), pnm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pnmcolormap - create quantization color map for a Netpbm image

SYNOPSIS
pnmcolormap

[-center-meancolof-meanpixel
[-spreadbrightnesg-spreadluminosity]
[-sort]

[-squarg

ncolordall

[pnmfilg

All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one
to designate an optioriYou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmcolormap reads a PNM image as input, chooseslors colors to best represent the image and
writes a PNM color map defining them as output.

You can use this map as input pgamremap on the same input image to quantize the colors in that
image, l.e. produce a similar image withvér colors. pnmquant does both thegnmcolormap and
pnmremap steps for you.

A PNM colormap is a PNM image of yrlimensions that contains at least onespf each color in
the set of colors it represents. The opamcolormap generates ha exactly one pixel of each color
except where padding is necessary with-tiare option.

The quantization method is Heckbsrtnedian cut’. See QANTIZATION METHOD .

If the input image is a PPM, the output image is a PPM. If the input image is a PBM or PGM, the out-
put colormap is a PGM. Note that a colormap of a PBM image is not very interesting.

The colormap generally has the same rabas the input imageubpnmcolormap may reduce it if
there are too marcolors in the input, as part of its quantization algorithm.

If you want to create a colormap without basing it on the colors in an input imag@nseelors.

PARAMETERS
The single parametewhich is required, is the number of colors you want in the output colormap.
pnmcolormap may produce a color map with slightly fewer colors than tivau may specifyall to
get a colormap ofvery color in the input image (no quantization).

OPTIONS
-sort  This option causes the output colormap to be sorted by the red component jrtessitiie
green, then the blue in ascending ardgmis is an insertion sort, so it is not very fast ogédar
colormaps. Sortings useful because it allows you to compare $ets of colors.

-square
By default, pnmcolormap produces as the color map a PPM image with oweanal one col-
umn for each color in the colormafhis option causepnmcolormap instead to produce a
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PPM image that is within onewoor column of being square, with the last pixel duplicated as
necessary to create a number of pixels which is such an almost-perfect square.

-verbose
This option causepnmcolormap to display messages to Standard Error about the quantiza-
tion..TP-center

-meancolor
-meanpixel
-spreadbrightness

-spreadluminosity
These options control the quantization algorithm. SEARTIZATION METHOD .

QUANTIZATION METHOD
A quantization method is a way to choose which colors, being fewer in number than in the input, you
want in the output.pnmcolormap uses Heckber'’'median cut’ quantization method.

This method imolves separating all the colors into 'l@skeach holding colors that represent about the
same number of pets. You start with one box and split boxes irotuntil the number of boxes is the
same as the number of colors you want in the output, and choose one color to represent each box.

When you split a box, you do it so that all the colors in one sub-box are 'greater’ than all the colors in
the other 'Greatef for a particular box, means it is brighter in the color component (red, green, blue)
which has the largest spread in that bprmcolormap gives you two ways to definelargest spread.

1) largest spread of brightness; 2) largest spread of caiidritto the luminosity of the coloiE.g. red

is weighted much more than blu8elect among these with thgpreadbrightnessand-spreadlumi-

nosity options. Thelefault is-spreadbrightness

pnmcolormap provides three \&ys of choosing a color to represent a box: 1) the center color - the
color halfway between the greatest and least colors in the box, using te @dbioition of 'greater’;

2) the mean of the colors (each componertaged separately by brightness) in the box; 3) the mean
weighted by the number of pixels of a color in the image.

Note that in all three methods, there may be colors in the output which do not appear in the input at all.

Select among these with theenter, -meancolor, and -meanpixeloptions. Thedefault is-center.

REFERENCES
'Color Image Quantization for Frame Berf Display’ by Paul Heckbert, SIGGRAPH '82 Proceedings,
page 297.

SEE ALSO
pnmremap(1), pnmquant(1), ppmqguantall(1), pnmdepth(1), ppmdither (1), ppmquant(1), ppm(1)

HISTORY
Before Netpbm 10.15 (April 2003)nmcolormap used a lot more memory for large images because it
kept the entire input image in memoriow, it processes it a vo a a ime, but because it sometimes
must malke multiple passes through the image, it first copies the input into a temporary seekable file if it
is not already in a seekable file.

pnmcolormap first appeared in Netpbm 9.23 (January 2002). Before that, its functisraeilable
only as part of the function @nmquant (which was detied from the much oldegppmquant). Color
guantization really has twmain subfunctions, so Netpbm 9.23 split it out int@ tsgparate programs:
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pnmcolormap andpnmremap and then Netpbm 9.24 replacedmquant with a program that simply
callspnmcolormap andpnmremap.

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pnmcomp - composite Yerlay) two PNM images together

SYNOPSIS
pnmcomp

[-align={left|centenright| beyondlefibeyondright}] [-valign={top|middle|bottom| abovelbelow}]
[-xoff=X] [-yoff=Y] [-alpha=alpha-pgmfil¢ [-invert] [-opacity=0pacity] overlay_file [underlying_file
[output_file]]

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmcomp was dbsoleted bypamcomp(1),introducedwithNetpbm10.21 (March 2004)pamcompis
backward compatible withpnmcomp, plus adds man additional functions, including the ability to
process PAM images, and tends to produce better transpaesnds.

pnmcomp remains in the Netpbm package because it probably has fewer buge filmanpamcomp,
and is faster Some daypnmcomp will probably become an alias fpemcomp.

You can use th@amcompdocumentation fopnmcomp, considering the following differences:

. pnmcomp options are a subset pdmscaleés, as
documented ahe.

. pnmcomp always assumes the input is lineag pamcomp
does when you specify itBnear option.

. pnmcomp cannot process PAM images.
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NAME
pnmcorvol - general MxN cowolution on a PNM image

SYNOPSIS
pnmcorvol

convolution_matrix_fil¢-nooffset] [pnmfilg

Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmcorvol reads tvo PNM images as input, cenlves the second using the first, and writes a PNM
image as output.

Corvolution means replacing each pixel with a weightegtage of the nearby paés. Theweights and
the area tograge are determined by the golution matrix (sometimes called a a@tution kernel),
which you supply by way of the PNM image in the file you identify withdbevolution_matrix_file
argument. Therare two ways pnmcorvol interprets the PNM caolution matrix image pixels as
weights: with offsets, and without offsets.

The simpler of the tevis without offsets. Thats what happens when you specify theoffsetoption.
In that casepnmcorvol simply normalizes the sample values in the PNM image by dividing by the
maxval.

For example, here is a sample eotution file that causes an output pixel to be a simpéeage of its
corresponding input pixel and its 8 neighbors, resulting in a smoothed image:

P2
33
18
222
222
222

pnmcorvol divides each of the sample values (2) by the maxval (18) so the weight of each of the 9
input pixels gets is 1/9, which is exactly what you want to keepuralbbrightness of the image the
same. pnmconvol creates an output pixel by multiplying the values of each of 9 pixels by 1/9 and
adding.

Note that with maxval 18, the range of possible values is 0 to 18. After scaling, the range is 0 to 1.

For a mormal cowolution, where youe neither adding nor subtracting total value from the imagte, b
merely moving it around, you'll ant to mak aure that all the scaled values in (each plane of) your
convolution PNM add up to 1, which means all the actual sample values add up to the maxval.

When youdon't specify-nooffset pnmconvol applies an offset, the purpose of which is tovaljmu

to indicate ngdive weights &en though PNM sample values arevaenegdive. In this casepnm-
convol subtracts half the maaVvfrom each sample and then normalizes by dividing by half theahaxv
So to get the same result as we didvabaith -nooffset the comwolution matrix PNM image wuld
have © look like this:

P2

33

18
101010
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101010
101010

To se hov this works, do the alhe-mentioned offset: 10 - 18/2\g@s 1 The normalization step
divides by 18/2 = 9, which makes it 1/9 - exactly what yantw Theequivalent matrix for 5x5
smoothing would hae maxval 50 and be filled with 26.

Note that with maxval 18, the range of possible values is 0 té\ft8r offset, thats -9 to 9, &d after
normalizing, the range is -1 to 1.

For a normal comolution, where you're neither adding nor subtracting totdli® from the image,ub
merely moving it around, you'll want to maleure that all the offset, scaled values in (each plane of)
your comvolution PNM add up to 1. That means the actual sample values, less half tred, radgwp

to half the maxval as in the example @&ho

The cowolution file will usually be a PGM, so that the samewtution gets applied to each color
component. Heever, if you want to use a PPM and do a differentvobrtion to different colors, you
can certainly do that.

At the edges of the cealved image, where the camlution matrix would extend wer the edge of the
image,pnmcorvoal just copies the input pixels directly to the output.

The cowolution computation can result in alue which is outside the range representable in the out-
put. Whenthat happengnmcorvol just clips the output, which means brightness is not conserved.

HISTORY
The-nooffsetoption was n& in Netpbm 10.23 (July 2004).

SEE ALSO
pnmsmooth(1), pgmmorphcony(1), pnmnlfilt (1), pgmkernel(1), pamgaus$l), pnm(1)

AUTHORS
Copyright (C) 1989, 1991 by Jef PoskanzeModified 26 Neaember 1994 by Mik Burns,
burns@chem.psu.edu
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NAME
pnmcrop - crop a PNM image

SYNOPSIS
pnmcrop

[-white|-black|-sideg
[-left]
[-right]

[-top]

[-bottom]

[pnmfilg
All options may be abbreviated to their shortest unique prefix or specified with double hyphens.

DESCRIPTION
This program is part dfletpbm(1).

pnmcrop reads a PBM, PGM, or PPM image as input, negadorders that are the background cplor
and produces the same type of image as output.

If you dont specify otherwisepnmcrop assumes the background color is wheteolor the top left
and right corners of the image are and ifythee different colors, something midway between them.
You can specify that the background is white or black with-thieite and -black options or mak&
pnmcrop base its guess on all four corners instead of juswtith -sides

By default, pnmcrop chops of any dripe of background color it finds, on all four sidegu can tell
pnmcrop to remare aly specific borders with théeft, -right, -top, and -bottom options.

If you want to chop a specific amount tfe side of an image, upamcut.

If you want to add different borders after removing the existing onepnmseat or pamcomp.

OPTIONS
-white Take white to be the background colgsgnmcrop remaoves borders which are white.

-black Take Hack to be the background colggnmcrop removes borders which are black.

-sides Determine the background color from the colors of the four corners of the input ipramge.
crop removes borders which are of the background color.

If at least three of the four corners are the same,quoncrop takes that as the background
color. If not, pnmcrop looks for two corners of the same color in the fallmg order taking
the first found as the background color: top, left, right, bottom. If all four corners e dif
colors,pnmcrop assumes arvarage of the four colors as the background color.

The -sidesoption slavs pnmcrop down, as it reads the entire image to determine the back-
ground color in addition to the up to three times that it would read it withmgs

-left Remae any &ft border.
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-right Remave any ight border.

-top Remaove any bp border.

-bottom
Remae any lottom border.

-verbose
Print on Standard Error information about the processing, includiagtlg hav much is
being cropped ébf which sides.

SEE ALSO
pamcut(1), pamfile(1), pnm(21)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pnmcut - cut a rectangle out of a PBM, PGM, or PPM image

SYNOPSIS
pnmcut

[-left leftcol]

[-right rightcol]
[-top toprow]
[-bottom bottomrovy
[-width width]
[-height heighi
[-pad]

[-verbosd

[left top width heigljt

[pnmfilg

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmcut was dosoleted bypamcut(1),ntroducedwithNetpbm9.2QMay 2001). pamcut is backvard
compatible withpnmcut, plus adds manadditional functions, including the ability to proces&MpP
images.

pnmcut remains in the Netpbm package because it probably has fmigs for nav than pamcut.
Some daypnmcut will probably become an alias fpamcut.

You can use thgpamcut documentation fopnmcut, as bng as you wid ary function which it says
was added after Netpbm 9.20.
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NAME
pnmdepth - change the maxval in a PNM image

SYNOPSIS
pnmdepth

newmaxval
[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmdepth reads a PNM image as input, scales all the pixel values, and writes out the image with the
new maxval. Scalingthe colors down to a smaller maxval will result in some loss of information.

Be careful of off-by-one errors when choosing the neaxval. For instance, if you want the coloalv
ues to be fig bits wide, use a maxval of 31, not 32.

One important use gihmdepth is to cowert a nev format 2-byte-per-sample PNM file to the older
1-byte-persample format. Before April 2000, essentially ali/@oinary) format PNM files had a max-
val less than 256 and one byte per sample, ang pragrams may rely on thatf you specify anew-
maxvalless than 256, the resulting file should be readable pyragram that wrked with PNM files
before April 2000.

SEE ALSO
pnm(1), pnmquant(1), ppmdither (1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pnmenlarge- replaced by pamenlarge

DESCRIPTION
This program is part dfletpbm(1).

pnmenlargewsas replaced in Netpbm 10.25 (October 2004 playnenlargg(1).

pamenlargeis backward compatible withbnmenlarge, but works on PAM images too.
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NAME
pnmfile - replaced by pamfile

DESCRIPTION
This program is part dfletpbm(1).

pnmfile was replaced in Netpbm 10.9 (September 2002pamfile(1).

pamfile is backward compatible withbnmfile, but works on PAM images too.
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NAME
pnmflip — see http://netpbm.sourceforge.net/doc//pnmflip.html

DESCRIPTION
pnmflip is part of the Netpbm package. Netpbm documentation is kept in HTML format.

Please refer to <http://netpbm.sourceforge.net/doc//pnmflip.html>.

If that doesrt work, also try <http://netpbm.sourcefie:net> and emailing Bryan Henderson,
bryanh@giraffe-data.com.

Note that making the documentatiomaitable this way was a choice of the person who installed
Netpbm on this system. It is also possible to install Netpbm such thatoud simply see the docu-
mentation instead of the message you are reading no
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NAME
pnmgamma - perform gamma correction on a PNM image

SYNOPSIS
pnmgamma

[-ungammg]

[-cieramp|-srgbramp]

[value

[pnmfild] pnmgamma

[-ungammg]

[-cieramp|-srgbramp]

redgamma greengamma bluegamma

[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

Pnmgammaperforms gamma correction on pseudo-PNM images.

The PPM format specification specifies that certain sanghlees in a file represent certain light inten-
sities in an image. In particulathey specify that the sample values are directly proportional to
gamma-corrected intensityalues. Thegyanma correction thespecify is CIE Rec. 709.

However, people sometimes work with approximations of PPM and PGM where the relationship
between the image intensities and the sample values are somethirfgoelsample, the samplealue

might be directly proportional to the intensity with no gamma correction (often céitiedr’ inten-

sity’). Or a dfferent gamma transfer function may be used.

pnmgammaallows you to manipulate the transfer function, thus working with and/or creating pseudo-
PPM files that are useful for various things.

For example, if you feed a true PPM pmmgamma -cieramp -ungammayou get as output a file
which is PPM in eery respect except that the sample values are directly proportional to the light inten-
sities in the image. If you feed such a filgptongamma -cieramp you get out a true PPM.

The situation for PGM images is analogous. Andhgammatreats PBM images as PGM images.

When you feed a linear PPM image to a display program tipaces a true PPM, the display appears
darler than it should, spnmgamma has the effect of lightening the imag&/hen you feed a true

PPM to a display program that expects linear sample values, and therefore does a gamma correction of
its own on them, the display appears lighter than it shoulgnhsmammawith a gamma value less

than one (the multiplicate inverse of whateer gamma value the display program uses) has tliecef

of darkening the image.

PARAMETERS
The only parameters are the specification of the input image file and the gaines \Eery gamma
transfer functionpnmgamma uses contains an exponent, which is the gamataey and you can
choose that value.

Furthermore, you can choose different values for each of the three RGB components. If you specify
only one gamma valupnmgammauses that value for all three RGB components.
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If you dont specify aty gamma parameterpnmgammachooses a dafilt. For the transfer functions
defined by standards, the default is the value defined by the standard. If you spekifgagise, you
will be varying from the standard-or the simple power function transfer function, the defaaihma

is 1/.45.

OPTIONS
-ungamma
Apply the irverse of the specified transfer function (i.e. go from gamma-corrected nonlinear
intensities to linear intensities).

-cieramp
Use the CIE Rec. 709 gamma transfer function. Note that it is true CIE Rec. 709 only if you
use the default gamma value (i.e. dapecify ary gamma parameters). This transfer func-
tion is a power function modified with a linear ramp near black.

If you specify neithercieramp nor -srgbramp, the transfer function defaults to a simple
power function.

-srgbramp
Use the Internation Electrotechnical Commission (IEC) SR@mrga transfer function (as
specified in the standard IEC 61966-2-1). Note that it is true SRGB only if you useahk def
gamma value (i.e. doh’specify ary gamma parameters). This transfer function ie tile one
selected bycieramp, but with different constants in it.

Note that SRGB is often spellesRGB’. Inthis document, we use standard English typogra-
phy, though, which doeshalow for that kind of capitalization.

If you specify neithercieramp nor -srgbramp, the transfer function defilts to a simple
power function.

WHAT IS GAMMA?
A good explanation of gamma is in Charleyfton’s Gamma RQ a http://www.poynton.com/Gam-
maFAQ.html (1) and Color AQ a http://www.poynton.com/ColoQ.html (1).

In brief: The simplest way to code an image is by using sample values that are directly proportional to
the intensity of the color components. But thaistes the sample space because the human eye can’
discern differences betweenwlantensity colors as well as it can between high-intensity colSrs.
instead, we pass the light intensity values through a transfer function thes ihak that changing a
sample value by 1 causes the samel lef perceved color change anywhere in the sample rang&e

store those resulting values in the image file. That transfer function is calleantineagiransfer func-

tion and the transformation is called gamma correcting.

Virtually all image formats, either specified or de facto, use gamma-corrected values for their sample
values.

What's really nice about gamma is that by coincidence, ther$e function that you lva © do to ©on-

vert the gamma-corrected values back to real light intensities is done automaticallyf by ¥R just

apply a voltage to the Rs dectron gun that is proportional to the gamma-corrected sample,v

and the intensity of light that comes out of the screen is close to the intensity value you had before you
applied the gamma transfer function!

And when you consider that computer video devices usualhy you to store in video memory alwe
proportional to the signal voltage you want to go to the manitioich the monitor turns into a propor
tional drive wltage on the electron gun, it is really geemient to work with gamma-corrected sample
values.
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SEE ALSO
pnm(1)

AUTHOR
Copyright (C) 1991 by Bill Davidson and Jef Poskanzer.



Pnmhisteq User Manual(0) Pnmbhisteq User Manual(0)

Table Of Contents

NAME
pnmhisteq - histogram equalise a PNM image

SYNOPSIS
pnmhisteq

[-gray]

[-rmap pgmfilg
[-wmap pgmfilg
[-verbosd

[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmhisteq increases the contrast of a portable graymap or pixmap through the techriigtegram
equalisatiofl].

A histogram of the luminance of ks in the map is computed, from which a transfer function is cal-
culated which spreads out intensitydis around histogram peaks and compresses them at troughs.
This has the effect of using theadable levels of intensity more efficiently and thereby increases the
detail visible in the image.

Mathematicallyif N[i] is the number of peds of luminosityi in the image and is the total number of
pixels, luminosityj is replaced by:

>N/ T

/

i=0
If you're processing a related set of images, for example frames of an animatigenétrally best to
apply the same intensity map teesy frame, since otherwise you'll get distracting frame-to-frame
changes in the brightness of objectsimhistegs -wmap option allavs you to see, as a prtable
graymap, the luminosity map computed from an image (usually a composite of the images you intend
to process created witnmcat). Then,you can subsequently process each of the individual images
using the luminosity map ged in the file, supplied with themap option.

OPTIONS
-gray When processing a pixmap, only gray pixels (those with identical red, green, andlbks) v
are included in the histogram and modified in the output imddpes is a special purpose
option intended for images where the actual data are gray scale, with color annotations you
don't want modified. Weather satellite images that sha@ontinent outlines in color are best
processed using this option. The option has no effect when the input is a graymap.

-rmap mapfile
Process the image using the luminosity map specified by the PGhifile.

The PGM image, usually created by an earlier ruprohhisteq with the -wmap option,
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contains a single vowith number of columns equal to the mak{greatest intensity value) of
the image. Each pét in the image is transformed by looking up its luminosity in the corre-
sponding column in the map file and changing it to the vaken ¢y that column.

-wmap mapfile
Creates a PGM filenapfile containing the luminosity map computed from the histogram of
the input image.This map file can be read on subsequent rupmwiisteq with the-rmap
option, allowing a group of images to be processed with an identical map.

-verbose
Prints the histogram and luminosity map on standard error.

You can abbreviate arnoption to its shortest unique prefix.

LIMIT ATIONS
Histogram equalisation isfettive for increasing the visible detail in scientific imagery and in some
continuous-tone pictures. It is often too drastiayéer, for scanned halftone images, where it does an
excellent job of making halftone artifacts appareibu might want to experiment witlpgnnorm,
ppmnorm, and pnmgammafor more subtle contrast enhancement.

The luminosity map file supplied by thenap option must hee the same maxval as the input image.
This is alvays the case when the map file was created byvthgap option of pnmhisteq. If this
restriction causes a problem, simply adjust the maxval of the mappwmitidepth to agree with the
input image.

If the input is a PBM file (on which histogram equalisation is an identity operation), the fady adf
passing the file througbnmhisteqwill be the passage of time.

SEE ALSO
pgmnorm(1), pnm(1), pnmcat(1), pnmdepth(1), pnmgamma1), pnmnorm(1)

[1] Russ,John C. The Image Processing Handbook. Boca Raton: CRC Press, R2R2.
105-110.

AUTHOR
Copyright (C) 1995 by John Wker kdvin@fourmilab.ch. WWW home page: http://wwdourmi-
lab.ch/

Permission to use, cgpmodify, and distribute this software and its documentation fgr@ampose and
without fee is hereby granted, withoutyazonditions or restrictions. This software is provided 'as is’
without express or implied warranty.
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NAME
pnmhistmap - dra a histogram for a PGM or PPM file

SYNOPSIS
pnmhistmap

[-black]
[-white]
[-maxN]
[-verbos

[pnmfilg

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmhistmap reads a PNM image as input and produces an image showing a histogram of the color (or
gray) values in the inputA PGM input results in a PBM outpuA PPM input results in a PPM output

with three @erlaid histograms: a red one for the red input, a green one for the green input, and a blue
one for the blue input.

For example, from the following image produces the following histogram:
image histogram from image

If the input is PBM pnmhistmap produces an error message and no output image.

OPTIONS
-red

-green

-blue Include the indicated color component in the outplft.you specify none of these,
pnmhistmap include all three.

These options are meaningless if the input is PGM.

These options were wein Netpbm 10.26 (January 2005). Before thmatmhistmap always
included all three color components.

-dots  Plot the histogram as dots. By defaplymhistmap plots bars.
Example of dots:.B -dots example

This option was ne in Netpbm 10.26 (January 2005). Before tipanhistmap always plot-
ted bars.

-lval minpixval
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-rval maxpixval
These options specify the range of intens#jues to include pnmhistmap ignores intensi-
ties less thaminpixvaland greater thamaxpixval So the left side of the histogram corre-
sponds taninpixvaland the right side correspondsmi@xpixval

By default,pnmhistmap plots the entire possible range: zero to the maxval.

These options were wein Netpbm 10.26 (January 2005). Before thmatmhistmap always
plotted from zero to the maxval.

-height

-width  Theseoptions specify the dimensions, in pixels of the histogram image.
The default height is 200 pixels.

The default width is one pixel for each plotted intensity value (sadtitrolled by the maxal

of the image and thdval and-rval options). Thécount luckets’ in the histogram arevedys

one pixel wide. If you specify a width less than the number of plotted intensity values, a
bucket represents more than one intensdjug. Ifyou specify a width greater that the num-
ber of plotted intensity values, some buckets represent no color (the count is zero).

This option was ne in Netpbm 10.26 (January 2005Before that, the dimensions were
always what the default is today.

-black Ignore the count of black pixels when scaling the histogram.

-white Ignore the count of white pixels when scaling the histogram.

The -black and -white options, which can be used separately or toge¢haseful for images with a

large percentage of pixels whose value is zero or 255, which can cause the remaining histogram data to
become unreadbaly smalNote that, for pixmap inputs, these options apply to all colors; if Xame

ple, the input has a large number of bright-red areas, you will probably want to use the -white option.

-max N
Force the scaling of the histogram to use N as the largest-caluet VThisis useful for inputs
with a large percentage of single-color pixels which are not black or white.

-verbose
Report the progress of making the histogram, including the largest-count value used to scale
the output.

LIMIT ATIONS
pnmhistmap assumes maxval isvedys 255. Images with a smaller maxval will only use thevéo-
value side of the histograniYou can overcome this either by piping the input througthmdepth or by
cutting and scaling the wer-value side of the histogram. Neither is a particularlga&lesolution to
the problem.
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The program does not alloyou to specify the output size.

SEE ALSO
pgmhist(1), ppmhist(1), pgm(1), ppm(1)

AUTHOR
Wilson H. Bent. Jfwhb@usc.edu
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NAME
pnminde - build a visual indg of a bunch of PNM images

SYNOPSIS
pnmindex

[-sizeN]
[-acrossN]
[-colorsN]
[-black]

[-title title]
[-quant|-noquant]

pnmfile..

DESCRIPTION
This program is part dfletpbm(1).

pnmindex creates an indeimage containing thumbnail (small) versions of a bunch of PNM files you
supply.
pnmindex labels each thumbnail and, optionallgntains a title.

If you just want to concatenate some images togatkepnmcat for that. If you vant to mak a gid
of the same image repeatadoand over, that'spnmtile.

If you want to tak gart the image you generated withmindex, usepamdice or pamcut.

OPTIONS
-sizeN The size of each thumbnailhe image is scaled to fit maximally insidéNax N pixel box
without changing its aspect ratio. Default is 100.

-acrossN
The number of thumbnails in eaclwoDefault is 6.

-colorsN
The maximum number of colors allowed in theerall image. If it would otherwise e
more colors than thespnmindex quantizes the result. The default is 256.

However, this value is meaningless if you specify thequant option.

-black This controls the color of the padding between the images; normaliyhife and the labels
are black lettering on white background, but-thlack option reverses this.

-title title
Specifies a title top place at the top of the image. Default is no title.

-quant Enables quanization (to the number of colors specifiedcblprs). Quantizationis on by
default but you can disable it withoquant.
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-noquant
See-quant.

SEE ALSO
pamscalgl), pnmcat(1), pbmtext(1), pnmquant(1), pnm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.

-title and-noquant added 2000 by John Heidemann.

Pnmindet User Manual(0)
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NAME
pnminterp - replaced by pamstretch

DESCRIPTION
This program is part dfletpbm(1).
pnminterp was replaced in Netpbm 9.21 (December 2001phynstretch(1).

pamstretch is backward compatible withnminterp, but also recognizes PAM input, including that
with an alpha channel.
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NAME
pnmirvert - invert a PNM image

SYNOPSIS
pnminvert

[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnminvert reads a PNM image as inputyérts it black for white, and produces a PNM image as out-
put.

If the image is grayscalpnminvert replaces a pixel with one of complementary brightness, i.e. if the
original pixel has gamma-adjusted gray value G, the output pixel has gray value maxval - G.

If the image is colgmpnminvert inverts each indiidual RGB component the same as for a grayscale
image.

SEE ALSO
pnm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pnmmargin - add a border to a PNM image

SYNOPSIS
pnmmargin

[-white|-black|-color
colorspe¢

size

[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmmargin adds a border around a PNM image.

OPTIONS
You can specify the border color with thehite, -black, and -color flags. Ifno color is specified, the
program makes a guess.

To remove a lorder of a specified size from an image, pamcut. pnmcrop also remwes horders,
but determines by itself what is border and what is subject.

For lower level control, including to add different size borders to different sides of the image, look at
pnmcat.

If all you're trying to do is get the image up to a certain required g#acut may be what you want.

SEE ALSO
pamcut(1) pnmcrop(1) pnmcat(1) pnm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME

pnmmontage - create a montage of PNM images

SYNOPSIS

pnmmontage

[-header=headerfilg

[-quality=n]

[-prefix=prefix

[-0]-1-2]...-9]

pnmfile..

DESCRIPTION
This program is part dfletpbm(1).

pnmmontage packs images of déring sizes into a minimum-area composite image, optionally pro-
ducing a C header file with the locations of the subimages within the composite image.

OPTIONS

-header

Tells pnmmontageto write a C header file of the locations of the original images within the
pacled image. Each original image generates four #defines within the packed file: xxxX,
xxXY, xxxSZX, and xxxSZY where xxx is the name of the file, eerted to all uppercase.
The ouput also includes #defines OVERALLX andERALLY, which specifies the total size

of the montage image.

-prefix Tells pnmmontageto use the specified prefix on all of the #defines it generates.

-quality

NOTES

Before attempting to place the subimagasnmontage will calculate a minimum possible

area for the montage; this is either the total of the areas of all the subimages, or the width of
the widest subimage times the height of the tallest subimage, wéidchgreater. pnmmon-
tagethen initiates a problem-space search to find the best packing; if it finds a solution that is
(at least) as good as the minimum area times the quality as a percent, it will break out of the
search. Thus;q 100 will find the best possible solution; Wwever, it may tale a \ery long

time to do so. The default ig 200.

.. 9

These options control the quality at a higheellehan-qg; -0 is the worst quality (literally pick
the first solution found), while9 is the best quality (perform amteaustve sarch of problem
space for the absolute best packing). The higher the nuthbeslower the computatiorlhe
default is-5.

Using-9 is excessvely slow on dl but the smallest image sets. If the anymaps differ in maxvals, then
pnmmontage will pick the smallest maxval whichverdy divisible by each of the maxvals of the orig-
inal images.



Pnmmontage User Manual(0) Pnmmontage User Manual(0)

SEE ALSO
pnmcat(1), pnmindex(1), pnm(1), pam(1), pbm(1), pgm(1), ppm(1)

AUTHOR
Copyright (C) 2000 by Ben Olmstead.
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NAME
pnmnlfilt - non-linear filters: smooth, alpha trim mean, optimal estimation smoothing, edge enhance-
ment.

SYNOPSIS
pnmnlfilt alpha radiugpnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmnlfilt produces an output image where theef@ixare a summary of multiple pixels near the corre-
sponding location in an input image.

This program works on multi-image streams.

This is something of a swiss army knife filthrhas 3 distinct operating modes. In all of the modes
each pixel in the image is examined and processed according to it and its surrourels\gajuigs.
Rather than using the 9 pixels in a 3x3 block, Xagenal area samples are taken, the size of the
hexagons being controlled by the radius paraméteadius \alue of 0.3333 means that the k&gons
exactly fit into the center p#&t (ie. there will be no filtering effect). A radius value of 1.0 means that
the 7 hexagons exactly fit a 3x3 pixel array.

Alpha trimmed mean filter (0.0 <= alpha <= 0.5)
The value of the center pixel will be replaced by the mean of the 7 hexagon values, butlties ane
sorted by size and the top and bottom alpha portion of the 7 are excluded from théel' mgsamplies
that an alpha value of 0.0vgs the same sort of output as a normalvatution (ie. areraging or
smoothing filter), where radius will determine the 'strength’ of the .fikegood value to start from for
subtle filtering is alpha = 0.0, radius = 0.55 For a more blatant effect, try alpha 0.0 and radius 1.0

An alpha walue of 0.5 will cause the median value of the 7 hexagons to be used to replace the center
pixel value. This sort of filter is good for eliminating 'pop’ or single pixel noise from an image without
spreading the noise out or smudging features on the image. Judicious use of the radius parameter will
fine tune the filtering. Intermediate values of alph&e gifects somehere between smoothing and

‘pop’ noise reduction. For subtle filtering try starting with values of alpha = 0.4, radius = 0.6 For a
more blatant effect try alpha = 0.5, radius = 1.0

Optimal estimation smoothing (1.0 <= alpha <= 2.0)
This type of filter applies a smoothing filter adegi over the image.For each pixel the variance of
the surrounding hexagon values is calculated, and the amount of smoothing is vaagdyipropor
tional to it. The idea is that if theakiance is small then it is due to noise in the image, while ifahe v
ance is large, it is because of 'wanted’ image features. As usual the radius parameter contfets the ef
tive radius, lnt it probably advisable to lea the radius between 0.8 and 1.0 for the variance calculation
to be meaningful. The alpha parameter sets the noise thresheldylich less smoothing will be
done. Thigmeans that small values of alpha willgihe most subtle filtering effect, while largelwes
will tend to smooth all parts of the imageaurcould start with values kkdpha = 1.2, radius = 1.0 and
try increasing or decreasing the alpha parameter to get the de&aed Hiis type of filter is best for
filtering out dithering noise in both bitmap and color images.

Edge enhancement. (-0.1 >= alpha >=-0.9)
This is the opposite type of filter to the smoothing filtleenhances edges. The alpha parameter con-
trols the amount of edge enhancement, from subtle (-0.1) to blatant (-0.9). The radius parameter con-
trols the eflective radius as usual, but usefidlues are between 0.5 and 0.9. Try starting with values of
alpha = 0.3, radius = 0.8
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Combination use.
The various modes @ihmnlfilt can be used one after the other to get the desired result. For instance to
turn a monochrome dithered image into a grayscale image you could try one passes of the
smoothing filter followed by a pass of the optimal estimation fjlthen some subtle edge enhance-
ment. Note that using edge enhancement is only likely to be useful after one of the non-linear filters
(alpha trimmed mean or optimal estimation filter), as edge enhancement is the direct opposite of
smoothing.

For reducing color quantization noise in images (ie. turning .gif files back into 24 bit files) you could
try a pass of the optimal estimation filter (alpha 1.2, radius 1.0), a pass of the median filter (alpha 0.5,
radius 0.55), and possibly a pass of the edge enhancementS#ieral passes of the optimal estima-

tion filter with declining alphaalues are more fefctive than a single pass with a large alpbéue. As

usual, there is a tradddfetween filtering déctiveness and loosing detail. Experimentation is encour
aged.

References:
The alpha-trimmed mean filter is based on the description in IEEE CG&A May 1990 Page 23 by Mark
E. Lee and Richard A. Rednend has been enhanced to allcontinuous alpha adjustment.

The optimal estimation filter is tak from an article 'Corerting Dithered Images Back to Gray Scale’

by Allen StengerDr Dobb’s burnal, Nowember 1992, and this article references ’Digital Image
Enhancement and Noise Filtering by Use of Local Statistics’, Jong-Sen Lee, IEEE Transactiatis on P
tern Analysis and Machine Intelligence, March 1980.

The edge enhancement details are frpgmenhancél)whichistakenfromPhilip R. Thompsors
'xim’ program, which in turn took it from section 6 of 'Digital Halftones by Dot Diffusion’, D. E.
Knuth, ACM Transaction on Graphic®V6, No. 4, October 1987, which in turn got it fronoti®76
papers by J..Barvis et. al.

SEE ALSO
pgmenhancél), pnmcornvol (1), pnm(1)

AUTHOR
Graeme WGIll graeme@labtam.oz.au
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NAME
pnmnoraw - replaced by pnmtoplainpnm

DESCRIPTION
This program is part dfletpbm(1).

pnmnoraw was replaced in Netpbm 8.2 (March 2000) pymtoplainpnm (1) whichwasobsoletedy
pnmtopnm in Netpbm 10.23 (July 2004).

pnmtoplainpnm was actually the same program; it was just renamed toeniiadtear that is just a fer
mat cowerter.

pnmtopnm is more general, in that it can go both directioppmtopnm -plain is the same agnm-
noraw.
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NAME
pnmnorm - normalize the contrast in a Netbpm image

SYNOPSIS
pnmnorm

[-bpercentN | -bvalue N]
[-wpercentN | -wvalue N]
[-keephue$
[-brightmax]

[ppmfilg

All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one
to designate an optiorivou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmnorm reads a PNM image (PBM, PGM, or PPM). Normalizes the contrast by forcing the lightest
pixels to white, the darkest mbs to black, and linearly rescaling the ones in between; and produces the
same kind of file as output. This is pretty useless for a PBM image.

The program first determines a mapping of old brightnesswdrightness. Br each possible bright-
ness of a pixel, the program determines a corresponding brightness for the output image.

Then for each pixel in the image, the program computes a color which has the desired output brightness
and puts that in the outputith a color image, it is not\abys possible to compute such a color and
retain aiy semblance of the original hue, so the brightest and dimmest pixels may only approximate the
desired brightness.

Note that for a PPM image, this isfdifent from separately normalizing the individual color compo-
nents.

OPTIONS
By default, the darkest 2 percent of all glx are mapped to black, and the lightest 1 percent are
mapped to white.You can werride these percentages by using thyercent and-wpercent flags, or
you can specify the exact pixel values to be mapped by usinbuhlee and-wvalue flags. You can
get appropriate numbers for the flags frppmhist. If you just want to enhance the contrast, then
choose values at ellws in the histogram; e.g. if value 29 represents 3% of the image but value 30 rep-
resents 20%, choose 30 foralue If you want to lighten the image, then bealueto 0 and just fiddle
with wvalue similarly, to darken the image, setvalueto maxval and play withvalue

If you specify both-bvalue and-bpercent, pnmnorm uses the one that produces the minimal change.
The same goes fewvalue and-wpercent

If you want to maximize the change instead of minimizing it, just cascageutvg ofpnmnorm, spec-
ifying values for the first and percentages for the second.

Before Netpbm 10.26 (December 2004), it was not valid to specify -butiue and -bpercent or
-wvalue and-wpercent

The-keephuesoption says to keep each pixel the same hue as it is in the input; just adjust its intensity
By default,pnmnorm normalizes contrast in each component independentteje that the meaning

of the-wpercentand-bpercent options are based on theeall intensities of the colors, not each com-
ponent taken separately). So if yowéa olor which is intensely red but dimly gregmmnorm
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would male the red more intense and the green less intense, so you end up widreatdifue than
you started with.

If you specify-keephues pnmnorm would likely leave this pixel alone, since itsverall intensity is
medium.

-keephuescan cause clipping, because a certain color may bevlzetarget intensity while one of its
components is saturatetVhere that the casepnmnorm uses the maximum representable intensity
for the saturated component and the pixel ends up with Vesalldntensity and a different hue, than it
is supposed to ka.

This option is meaningless on grayscale images.
Before March 2002, there was #d@ephuesoption.

The -brightmax option says to use the intensity of the most intense RGB component of a pixel as the
pixel's krightness. Bydefault,pnmnorm uses the luminosity of the color as its brightness.

This option is meaningless on grayscale images.
Before March 2002, there was #wightmax option.

SEE ALSO
ppmhist(1), pgmhist(1), pnmgamma(1), ppmbrighten(1), ppmdim(1), pnm(1)
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NAME
pnmpad - add borders to a PNM image

SYNOPSIS
pnmpad [-verbosq [-white|-black] [-width=pixeld [-halign=ratio] [-left=pixeld [-right=pixeld
[-height=pixeld [-valign=ratio] [-top=pixelq [-bottom=pixeld [ pnmfild
All options can be abbveted to their shortest unique prefixou may use tw hyphens instead of one
to designate an optiorivou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmpad reads a PNM image as input and outputs a PNM image that is the input image plus black or
white borders of the sizes specified.

If you just need to comrt an image to a certain sizegeedless of the original dimensiongamcut
with the-pad option may be a better choice.

OPTIONS
-verbose
Verbose output.

-white

-black Set pad colorDefault is-black.

-left=pixels
-right= pixels
-width=width

-halign=ratio
Specify amount of left and right padding in pixels.

-left and -right directly specify the amount of padding added to the left and right sides,
respectiely, of the image.

Alternatively, you can specifywidth and just one ofleft and-right andpnmpad calculates
the required padding on the other side based on the width of the input ith#ége -width
vaue is less than the width of the image plus the specified paddingwidii values is
ignored.

If you specify all three ofwidth, -left, and -right, you must ensure that thkeft and-right
padding are sufficient to makhe image at least as wide asidth specifies. Otherwise,
pnmpad fails.

When you specifywidth without -left or -right, and -width is larger than the input image,
pnmpad chooses left and right padding amounts in a certain ratio. That ratio defaults to half,
but you can set it to anything (from 0 to 1) with tHelign option. If the input image is
already at least as wide agidth specifiespnmpad adds no padding.

Common values foihalign are:
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0.0 left aligned
0.5 center aligned (default)

1.0 right aligned

Before Netpbm 10.23 (July 2004)nmpad did not allav the -left or -right option together
with -width.

-top=pixels
-bottom=pixels
-height=height

-valign=ratio
These options determine the vertical paddifiey are analogous to the horizontal padding
options abue.

HISTORY
Before February 2005inmpad had a diferent option syntax which was lesgpeessie and not like
cornventional Netpbm programs. That syntax is still understoogroypad for backward compatibil-
ity, but not documented or supported for future use.

SEE ALSO
pbmmake(1), pnmpastg1), pamcut(1), pnmcrop(1), pamcomp(1), pbm(1)

AUTHOR
Copyright (C) 2002 by Martin van Beilen
Copyright (C) 1990 by Angus Duggan
Copyright (C) 1989 by Jef Poskanzer.
Permission to use, cgpmodify, and distribute this software and its documentation fgrmpose and
without fee is hereby granted, provided that thevabmpyright notice appear in all copies and that

both that copyright notice and this permission notice appear in supporting documentaingoft-
ware is provided 'as is’ without express or implied warranty.
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NAME
pnmpaste - paste a rectangle into a PNM image

SYNOPSIS
pnmpaste

[-replacd-or|-and|-xor]
frompnmfile x y

[intopnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmpastereads tvo PNM images as input and inserts the first image (the "pasted image") into the sec-
ond (the "base image") at the specified location, and produces a PNM image the same size and type as
the base image as output. If you daspecify the second filggnmpastereads the base image from
Standard Input.

x andy specify the location in the base image at which to put the top left corner of the pastedimage,
giving the horizontal position and giving the \ertical position. A nonneaive \alue indicates the
number of pixels right of the right edge or belihe top edge of the base image, while gatiee value
indicates the number of pixels right of the right edge onbéhe bottom edge (so x = -5 means 5 pix-
els left of the right edge).

If any part of the pasted image does not fit within the base inpeugepastefails.

This tool is most useful in combination wipamcut For instance, if you want to edit a smalgseent
of a lage image, and your image editor cannot edit the large image, you can cut out the segment you
are interested in, edit it, and then paste it back in.

Another useful companion tool jfommask.

pamcompis a more general tool, except that it lacks the 'and, and 'xor’ functions. pamcomp
allows you to specify an alpha mask in order teehenly part of the inserted image get insert&b

the inserted pixels need not be a rectanyteu can also hee te inserted image be translucent, so the
resulting image is a mixture of the inserted image and the base image.

OPTIONS
The optional flag specifies the operation to use when doing the paste. The defaplate The
other logical operations are only allowed if both input images are PBM images. These operations act
as if white is TRUE and black is FALSE.

You can abbreviate all options to their shortest unique prefix.

SEE ALSO
pamcomp(1), pamcut(1), pnminvert (1), pnmarith (1), ppmmask(1), pnm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pnmpsnr - compute the difference betweea images (the PSNR)

SYNOPSIS
pnmpsnr

[pnmfile]

[pnmfile2

DESCRIPTION
This program is part dfletpbm(1).

pnmpsnr reads tvo PBM, PGM, or PPM files, or PAM equalents, as input and prints the peak signal-
to-noise ratio (PSNR) difference between the tmages. Thisnetric is typically used in image com-
pression papers to rate the distortion between original and decoded image.

If the inputs are PBM or PGMynmpsnr prints the PSNR of the luminance oni@therwise, it prints
the separate PSNRs of the luminance, and chrominance (Cb and Cr) components of the colors.

The PSNR of a gen component is the ratio of the mean square difference of the component for the
two images to the maximum mean square difference that can exist betweemoamages. lItis
expressed as a decibel value.

The mean square difference of a component foritnages is the mean square difference of the com-
ponent value, comparing each pixel with the pixel in the same position of the other Froagee pur
poses of this computation, components are normalized to the scale [0..1].

The maximum mean square difference is identically 1.

So the higher the PSNR, the closer the images/A&ileiminance PSNR of 20 means the mean square
difference of the luminances of the pixels is 100 times less than the maximum posEi#adtf i.e.
0.01.

SEE ALSO
pnm(1)



Pnmquant User Manual(0) Pnmquant User Manual(0)

Table Of Contents

NAME
pnmquant - quantize the colors in a Netpbm image to a smaller set

SYNOPSIS
pnmquant [-center-meancolof-meanpixe] [-floyd|-fs] [-nofloyd|-nofs] [-spreadbright-
nesg-spreadluminosity] ncolors[pnmfilg

All options can be abbveted to their shortest unique prefixou may use tw hyphens instead of one
to designate an optiorYou may use either white space or equals signs between an option name and its
value.

DESCRIPTION
This program is part dfletpbm(1).

pnmguant reads a PNM image as input. It chooseslorscolors to best represent the image, maps
the existing colors to the weones, and writes a PNM image as output.

This program is simply a combination mfimcolormap andpnmremap, where the colors of the input
are remapped using a color map which is generated from the colors in that same input. The options
have the same meaning as in those programs. See their documentation to unghewnsigunaint.

It is much faster to cajpnmcolormap and pnmremap directly than to rurpnmquant. You sae the
overhead of the Perl interpreter and creating &tra processespnmquant is just a comwenience.

pnmquant did not exist before Netpbm 9.21 (January 2001). Before ppehquant did the same
thing, but only on PPM imagegpmaquant continues to exist,ut is only a front end (for name com-
patibility) to pnmquant.

SEE ALSO
pnmcolormap(1), pnmremap(1l), ppmqguantall(1), pnmdepth(1), ppmdither(1), ppmquant(1),
pnm(1)
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NAME
pnmremap - replace colors in a PNM image with colors from another set

SYNOPSIS
pnmremap

[-floyd|-fs|]-nfloyd|-nofs]
[-firstisdefault]
[-verbosd
[-mapfile=palettefilg
[-missingcolor=color]

[pnmfilg

All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one
to designate an optioriYou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmremap replaces the colors in an input image with those from a palette you spatigre colors

in the input are present in the palette ythest stay the same in the output. But where the input con-
tains a color that is not in the palegmmremap gives you three choices: 1) choose the closest color
from the palette; 2) choose the first color from the palette; 3) use a color specified by a command
option.

You can also ditherwhich means rather than mapping pixel byehipnmremap uses colors from the
palette to try to makmulti-pixel regions of the output ke the same\arage color as the input.

Two reasons to do this are: 1) yoamt to reduce the number of colors in the input image; and 2) you
need to feed the image to something that can handle only certain colors.

To reduce colors, you can generate the palette prithcolormap.

By default, pnmremap maps an input color that is not in the palette to the closest colds thathe

palette. Closesteans with the smallest cartesian distance in the red, green, blue brightness space
(smallest sum of the squares of the differences in red, gree, and blue ITU Rean¥@8-gdjusted
intensities).

You can instead specify a single daft color forpnmremap to use for awy color in the input image
that is not in the palette. Use thissingoption for this.

You can also specify that the first color in the palette image is treullefUsethe -firstisdefault
option for this.

The palette is simply a PNM image. The colors of thelgiin the image are the colors in the palette.
Where the pigls appear in the image, and the dimensions of the image, areantel®ultiple pixels
of the same color are fine. Hovee, a @lette image is typically a singlewavith one pixel per color.

If you specify-missing, the color you so specify is in the palette in addition to wieatis in the
palette image.

For historical reasons, Netpbm sometimes calls the palette a 'colomBnapt doesnt really map ap-
thing. pnmremap creates its own map, based on the palette, to map colors from the input image to
output colors.
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Paette/Image Type Mismatch
In the simple case, the palette image is of the same depth (number of planes, i.e. number of components
in each tuple (pixel)) as the input image gmimremap just does a straightforward search of the
palette for each input tuple (@h. In fact, pnmremap doesnt even care if the image is a visual
image.

But what about when the depthsfeif? Inthat casepnmremap corverts the input image (in itswn
memory) to match the palette and then proceeds ag.abo

There are only te such cases in whichnmremap knows haw to do the cowersion when one of them
is tuple type RGB, depth 3, and the other is tuple type Y3TMLE or BLACKANDWHITE, depth 1;
and vice versa.

In ary other casepnmremap fails.

Note that as long as your input and palette images are PNWII| tievays fall into one of the cases
pnmremap can handle. Therg'an ssue only if you're using some exotic PAM image.

Before Netpbm 10.27 (March 200pnmremap could not handle the case of a palette of greater depth
than the input image.

In ary case, the output image has the same tuple type and depth as the palette image.

Examples
pnmcolormap testimg.ppm 256 >palette.ppm

pnmremap -map=palette.ppm testimg.ppm >reduced_testimg.ppm

To limit colors to a certain set, a typical example is to create an image for posting oortiéNite

Web, where different browsers kwadifferent colors. But all brsers are supposed to kmthe 216

'web safe’ colors which are essentially all the colors you can represent in a PPM image wittab maxv
of 5. So you can do this:

pamseq 3 5 >websafe.pam

pnmremap -map=websafe.pam testimg.ppm >websafe_testimg.ppm

Another useful palette is one for the 8 color IBM TTL color set, which you can create with
pamseq 3 1 >ibmttl.pam

If you want to quantize one image to use the colors in another one, just use the second one as the
palette. Ybu dont haveto reduce it down to only one pixel of each cpjost use it as is.

The output image has the same type and maxval as the palette image.

PARAMETERS
There is one parametevhich is required: The file specification of the input PNM file.

OPTIONS
-mapfile=palettefilename
This names the file that contains the palette image.

This option is mandatory.

-floyd
-fs
-nofloyd

-nofs  These options determine whether yEleSteinbeg dithering is done.Without Flo/d-Stein-
bery, the selection of output color of a pixs based on the color of only the corresponding
input pixel. With Floyd-Steinbeg, multiple input pixels are considered so that theramge
color of an area tends to stay more the same than withoyd-Bkeinbeg. For example, if
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you map an image with a black, gragay, and white pixel adjacent, to a palette that contains
only black and white, it might result in an output of black, black, white, wikibeel-by-pixel
mapping would instead map both the gray pixels to the same color.

Floyd-Steinbay gives vastly better results on images where unmodified quantization has
banding or other artifacts, especially when going to a small number of colors such as the
above IBM set. Howerer, it does tak aubstantially more CPU time.

-fsis a synomym forfloyd. -nofsis a synonym fornofloyd.

The default isnofloyd.

-firstisdefault

This tellspnmremap to map ag input color that is not in the palette to the first color in the
palette (the color of the pixel in the top left corner of the palette image)

See DESCRIPTION .

If you specify-firstisdefault, the maxval of your input must match the maixef your palette
image.

-missingcolor=color
This specifies the default color fpnmremap to map to a color in the input image that isn’
in the palette.color may or may not be in the palette image; it is part of the palejtediess.

If you specify-missingcolor, the maxal of your input must match the maxval of your palette
image.

-verbose
Display helpful messages about the mapping process.

SEE ALSO

pnmcolormap(1), pamsedl), pnmquant(1l), ppmquantall(1), pnmdepth(1), ppmdither(1),
ppmquant(1), ppm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.



Pnmrotate User Manual(0) Pnmrotate User Manual(0)

Table Of Contents

NAME
pnmrotate - rotate a PNM image by some angle

SYNOPSIS
pnmrotate [-noantialias] [-background=color] angle[pnmfilg

All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one
to designate an optior¥ou may use either white space or equals signs between an option name and its
value.

DESCRIPTION
This program is part dfletpbm(1).

pnmrotate reads a PNM image as input. It rotates it by the specified angle and produces the same kind
of PNM image as output.

The input is the file named lphmfileor Standard Input if you dongpecify pnmfile The output goes
to Standard Output.

The resulting image is a rectangle that contains the (rectangular) input image within it, rotated with
respect to its bottom edge. The containing rectangle is as small as possible to contain the rotated
image. Thebackground of the containing image is a single colorghatrotate determines to be the
background color of the original image, or that you specify explicitly.

angleis in decimal degrees (floating point), measured cowhbekwise. Itcan be ngdive, but it
should be between -90 and 90.

You should usepamflip instead for rotations that are a multiple of a quarter turn. It is faster and more
accurate.

For rotations greater than 45 degrees you may get better results if you figgarafigpto do a 90
degree rotation and thgmmrotateless than 45 degrees back the other direction.

The rotation algorithm is Alana@ths three-shear methodzach shear is implemented by loopingo

the source pixels and distuting fractions to each of the destinationgiéx Thishas an 'anti-aliasing’
effect - it avoids jagged edges and similar aatifs. Havever, it dso means that the original colors or
gray levels in the image are modified. If you need &eg precisely the same set of colors, you can use
the-noantialias option.

The program runs faster and uses less real memory withdhatialias option. Ituses a large amount
of virtual memory either ay, as it keeps a copof the input image and a cppf the output image in
memory using 12 bytes per pixel for each. But witlpantialias, it accesses this memory sequentially
in half a dozen passes, with only avfeages of memory at a time required in real memory.

In contrast, withoutnoantialias, the prograns real memory wrking set size is one page per input
image rav plus one page per output imagevroBefore Netpbm 10.16 (June 2003)pantialias had
the same memory requirement.

OPTIONS
-background=color
This determines the color of the background on which the rotated image sits.

Specify the colordolor) as described for the argument of thpm_parsecolor()library rou-
tine .

By default, if you dort' specify this option,pnmrotate selects what appears to it to be the
background color of the original image. It determines this color rather simpligtyctsiking
an average of the colors of the twtop corners of the image.

This option was ng in Netpbm 10.15. Before thapnmrotate always behaed as & the
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default nov.

-noantialias
This option forcepnmrotate to simply mae pgxels around instead of synthesizing output
pixels from multiple input pigls. Thelatter could cause the output to contain colors that are
not in the input, which may not be desirablealso probably makes the output contain géar
number of colors.If you need a small number of colors, but it doesmitter if they are the
exact ones from the input, consider usipmgmquant on the output instead of usingoan-
tialias.

Note that to ensure the output does not contain colors that are not in the input, you also must
consider the background caldBee the-background option.

REFERENCES
'A Fast Algorithm for General Raster Rotation’ by Alan Paeth, Graphics Interface '86, pp. 77-81.

SEE ALSO
pnmshear(1), pamflip(1), pnmquant(1), pnm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pnmscale - scale a PNM image

SYNOPSIS
pnmscale

[

scale_factor

-xysizecols rows

-reducereduction_factor

[-xsize=cols| -width=cols| -xscalefactor]
[-ysizerows| -height=rows| -yscale=factor]

-pixelsn

]

[-verbosdg
[-nomix]
[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmscalewas dbsoleted bypamscalé€l),introducedwithNetpbm10.20 (January 2004)pamscaleis
backward compatible witipnmscale plus adds man additional functions, including the ability to
process PAM images, and tends to produce better results.

pnmscaleremains in the current Netpbm package because it probably has fewer bugs thiano
pamscale and may hae superior performance characteristics in some cases. Somprtascalewill
probably become an alias fpamscale

You can use th@amscaledocumentation fopnmscale considering the following differences:

. pnmscaleoptions are a subset pomscalés, as
documented ahe.

. pnmscalealways assumes the input is linpas pamscale
does when you specify itBnear option.

. pnmscalecannot process PAM images.
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NAME
pnmscale - scale a PNM file quickly

DESCRIPTION
This program is part dfletpbm(1).

pnmscalefixedis the same thing agnmscale except that it uses fixed point arithmetic internally
instead of floating point, which makes it ruasfer In turn, it is less accurate and may distort the
image.

Use thepnmscaleuser manual witipnmscalefixed This document only describes the difference.

pnmscalefixeduses fixed point 12 bit arithmetic. By contragthmscaleuses floating point arithmetic
which on most machines is probably 24 bit precision. Thisempkmscalefixedrun faster (30%
faster in one experiment), but the imprecision can cause distortions at the right and bottom edges.

The distortion takes the following form: One pixel from the edge of the input is rendegeditathe
output than the scaling factor requirgSonsequentlythe rest of the image is smaller than the scaling
factor requires, because theemll dimensions of the image arevalys as requested. This distortion
will usually be very hard to see.

pnmscalefixedwith the-verboseoption tells you hev much distortion there is.

The amount of distortion depends on the size of the input image anddse the scaling factor is to
an integral 1/4096th.

If the scaling factor is an exact multiple of 1/4096, there is no distortion. So, for example doubling or
halving an image causes no distortion. But reducing it or enlarging it by a third would cause some dis-
tortion. To consider an extreme case, scaling a 100,0@0image down to 50,022 rowsowld create

an output image with all of the input squeezed into the top 50,000 rows, and thevlastite input

copied into the bottom 22 rows of output.

pnmscalefixedcould probably be modified to use 16 bit or better arithmetic without losiythiag.

The modification would consist of a single constant in the source code. Until there is a demonstrated
need for that, though, the Netpbm maintainer wants to keep the safety cufdvidadalby the original

12 bit precision.

pnmscalefixeddoes not hae pnmscalés -nomix option.



Pnmshear User Manual(0) Pnmshear User Manual(0)

Table Of Contents

NAME
pnmshear - shear a PNM image by a specified angle

SYNOPSIS
pnmshear

[-noantialias]
angle
[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).
pnmshearreads a PNM image as input and shears it by the specified angle and produce a PNM image

as output. If the input file is in colahe output will be too, otherwise it will be grayscalhe angle is
in degrees (floating point), and measures this:

e — R g — +

| 11 IOLD || NEW | [ et [glemmeeet
If the angle is ngstive, it shears the other way:

B — + |-an+ ------- +

| llglh 7

| OLD | |[e/ NEW /

L

e — R g — +

The angle should not get too close to 90 or -90, or the resulting anymap will be unreasonably wide.

pnmshear does the shearing by loopingep the source pixels and distributing fractions to each of the
destination pirls. Thishas an 'anti-aliasing’ effect - ivaids jagged edges and similar aatifs. Haov-

eva, it also means that the original colors or grayels in the image are modifiedf you need to kep
precisely the same set of colors, you can usertbantialias flag. Thisdoes the shearing by wiag
pixels without changing theiralues. Ifyou want anti-aliasing and ddrcare about the precise colors,
but still need a limited *number* of colors, you can run the result thrqughquant.

All options can be abbreviated to their shortest unique prefix.
SEE ALSO
pnmrotate(1), pamflip(1), pnmquant(1), pnm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pnmsmooth - smooth out an image

SYNOPSIS
pnmsmooth

[-sizewidth heigh}
[-dump

dumpfilg

[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmsmooth smoothes out an image by replacing each pixel with Wleeage of its width X height
neighbors. lis implemented as a prag that generates a PGM wgolution matrix and then irokes
pnmcorvol with it.

OPTIONS
-sizewidth height
Specifies the size of the amution matrix. Default size is a 3x3 matrixWidth and height
sizes must be odd. Maximum size of edlntion matrix is limited by the maximum value for
a pixel such that (width * height * 2) must not exceed the maximum pixel value.

-dump dumpfile
This options mags pnmsmooth only generate and a the cowolution file. It does not
invoke pnmcorvol and does not produce an output image.

SEE ALSO
pnmcorvol(1), pnm(1)
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NAME
pnmsplit - split a multi-image PNM file into multiple single-image files

SYNOPSIS
pnmsplit

[pnmfild output_file_patter}j

[-padname=]

Minimum unique abbreviation of option is acceptabYeu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).
pnmsplit reads a PNM stream as input. It copies each image in the input into a separate file, in the
same format.

pnmfileis the file specification of the input file, oto indicate Standard Input. The default is Standard
Input.

output_file_patterrtells hav to name the output files. It is the file specification of the output file,
except that the first occurence of '%d’ in it is replaced by the image sequence number in unpadded
ASCII decimal, with the sequence starting at 0. If there is no '%d’ in the pattensplit fails.

The default output file pattern is 'image%d’.

The -padname option specifies to e mary characters you want the image sequence number in the
output file name padded with zerogmmpslit adds leading zeroes to the image sequence number to

get up to at least that number of characters. This is just the number of characters in the sequence num-
ber part of the nameFor example,pnmsplit - outputfile%d.ppm -padname=3 would yield output
filenamesoutputfile000.ppm, outputfile001.ppm, etc.

The default is no padding (eqaient to-padname=Q

The -padname option was n&v in Netpbm 10.23 (July 2004). Before that, there wasemany pad-
ding.

Note that to do the verse operation (combining multiple single-image PNM files into a multi-image
one), there is no special Netpbm program. Justase

SEE ALSO
pnm(1), cat man page
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NAME
pnmstitch - stitch together twpanoramic (side-by-side) photographs

SYNOPSIS
pnmstitch [ [left_filespef right_filesped left_filespec right_filespec output_filesgdewidth=width]|
[-height=heigh] [-xrightpos=columr [-yrightpos=row] [-stitcher={RotateSliver, BiLin-
earSliver,LinearSliver}] [ -filter={LineAtA Time,HorizontalCrop }] [ -output=output_filespel -ver-
bosqg

All options can be abbreviated to their shortest unique pr&fixi may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).
pnmstitch stitches together twpanoramic photographs. This means if yowehghotographs of the
left and right side of something that is too big for a single camera frammestitch can join them into
one wide picture.

pnmstitch works only on side-by-side images, not top and bottom (though you could certainly use
pnmrotate in combination withpnmstitch to achiee tis). It stitches together twimages, but you
can use it repeatedly to stitch together asynasnou need to.

Your photographs mustverlap in order forpnmstitch to work, and the werlap should be substantial.
pnmstitch shifts and stretches the right hand image to match it up the left hand ilYagerobably
want to crop the result withamcut to male a rice rectangular image.

If you're just trying to join (concatenate) tvimages at their edges, yz@mncat.

The left_filespeandright_filespecaguments are the specifications (names) of the PNM files contain-
ing the left hand and right hand imagétyou specify onlyright_filespe¢the left hand image comes
from Standard Input. If you specify neithéoth images come from Standard Input as a multi-image
file containing first the left and then the right image.

output_filespeds the specification (name) of the output PNM filkhe -output option also specifies
the output file.You cannot specify both the argument and the option. If you specify neitleeputput
goes to Standard Output.

OPTIONS
-width=width
-height=height
-xrightpos=column
-yrightpos=row
These are constraints on wheramstitch stitches the images togethédtor theLinearSliver

method,columnandrow tell what location in the right hand image matches up to the top right
corner of the left hand image.

-stitcher={ RotateSliver ,BiLinearSliver,
LinearSliver} T he default iRotateSliver.

-filter={LineAtA Time,HorizontalCrop }
No details =ailable.

-output=output_filespec
Name of output file. If you dohspecify this option, the output image goes to Standard Out-
put.
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-verbose
This option causggsnmstitch to issue messages to Standard Error
about the stitching process.

SEE ALSO
pamcut(1), pnmcat(1), pnmrotate(1), pnm(1),

HISTORY
This program was added to Netpbm in Release 10.7 (August 2002).
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NAME
pnmtile - replicate an image to fill a specified region

SYNOPSIS
pnmtile width heighfpnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmtile reads a PNM image as input. Replicates it to fill an area of the specified dimensions and pro-
duces an image in the same format as output.

You can do pretty much theverse withpamdice
You can explicitly concatenate an image to itself (or anything else)pmitincat.

If you're trying to tile multiple images into a superimage (such as a thumbnail shegtnsedex.

SEE ALSO
pnmcat(1), pamdicg(1), pampop91), pnm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
pnmtoddif - Comert a PNM image to DDIF format

SYNOPSIS
pnmtoddif [-resolution x y] [ pnmfile[ddiffile]]

DESCRIPTION
This program is part dfletpbm(1).

pnmtoddif takes a PNM image and agants it into a DDIF image file.

pnmtoddif writes PBM format (bitmap) data as a 1 bit DDFGM format data (grayscale) as an 8 bit
grayscale DDIFand PPM format (color) data as an 8,8,8 bit color DOIRmtoddif writes ary DDIF
image file uncompressed. The data plam@roration is interleged by pxel.

In addition to the number of ms in the width and height dimension, DDIF images also carry-infor
mation about the size that the image shouldehthat is, the physical space that a pixel occupies.
Netpbm images do not carry this information, hence yae kasupply it externally The default of 78

dpi has the beneficial property of not causing a resize on most Digital Equipment Corporation color
monitors.

OPTIONS
resolution x y
The horizontal and vertical resolution of the output image in dots per inch. Default is 78 dpi.

ARGUMENTS
pnmfile The filename for the image file in pnm format. Default is to read from Standard Input.

ddiffile The filename for the image file to be created in DDIF format. Bgulepnmtoddif writes to
Standard Output.

AUTHOR
Burkhard  Neidec&r-Lutz, Digital Equipment  Corporation, CEC  Karlsruhenei-
deck@nestvx.enet.dec.com
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NAME
pnmtofiasco - Corert PNM file to FIASCO compressed file

SYNOPSIS
pnmtofiasco[optior]... [filenamé§...

DESCRIPTION
This program is part dfletpbm(1).

pnmtofiasco compresses the named pbm, pgm, or ppm image files, or Standard Input if no file is
named, and produces a FIASCO file on Standard Output.

OPTIONS
All option names may be abbreviated; foample, --optimize may be written --optim or --optrF
most options a one letter short option isviled. Mandatoryr optional arguments to long options are
mandatory or optional for short options, too. Both short and long options are caseesensiti

The basic options are:

-i name --input-name=name
Compress the named images, not Standard Iriputameis -, read Standard Inpunamehas
to be either an image filename or a template of the form:

prefix[start-end{+,-}step]suffix

Templates are useful when compressing video streams: e.g., if you specify the template
img0[12-01-2].pgm thenpnmtofiascocompresses the images img012.pgm, img010.pgm, ...,
img002.pgm.

If nameis a relatve path, pnmtofiasco searches for the image files in the current directory
and in the (colon-separated) list of directoriewvegi by the environment ariable
FIASCO_IMAGES.

-0 output-file --output-name=name
Write FIASCO output to the named file, not to Standard Output.

If nameis a relatve path and the environmenasiableFIASCO_DATA is a (colon-separated)
list of directories, themnmtofiascowrites the output file to the first (writable) directory of
this list. Otherwisepnmtofiascowrite it to the current directory.

-q N, --quality=N
Set quality of compression d Quality is 1 (worst) to 100 (best); default is 20.

-v, --version
Print pnmtofiascoversion numberthen exit.

-V N, --verboseN
Set level of verbosity toN. Levd is O (no output at all), 1 (sl progress meter), or 2 (sho
detailed compression statistics); default is 1.
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-B N, --progress-meterN
Set type of progress-meterfb The following types arevailable; default is 1:

0 no progress meter
1 RPM style progress bar using 50 hash marks
2 percentage meter

-f name --config=name
Load parameter filmame to initialize the options opnmtofiasca See file system.fiascorc
for an kample of the syntax. Options pfimtofiascoare set by anof the following methods
(in the specified order):

. Global resource filéetc/system.fiascorc
. $HOME/ fiascorc

. command line

. --config=name

-h, --info

Print brief help, then exit.

-H, --help
Print detailed help, then exit.

The options for advanced users are:

-b name --basis-namesame
Preload compression basiameinto FIASCO. The basimameprovides the initial compres-
sion dictionary Either use one of the files 'small.fco’, 'medium.fco’, targe.fco’ that come
with pnmtofiasco or create a e ASCII basis file.

-z N, --optimize=N
Set optimization heel to N. Levd is O (fastest) to 3 (slowest); default is 1. Be warned, the
encoding time dramatically increased whés2 or N=3 while the compression performance
only slightly improves.

-P, --prediction
Use additional predicte ading. Ifthis optimization is enabled then the image is compressed
in two geps. Inthe first step, a coarse approximation of the image is computed ugjeg lar
unichrome blocks.Finally, the delta image is computed and the prediction error is approxi-
mated using the standard FIASCO algorithm.

-D N, --dictionary-size=N
Set size of dictionary that is used when coding the luminance bawdggault is 10000, i.e.,
the dictionary is not restricted.
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-C N, --chroma-dictionary=N
Set size of dictionary that is used when coding chroma bamtisiefault is 40.

-Q N, --chroma-gfactor=N
Reduce the quality of chroma band compreshidimes with respect to the user defined qual-
ity g of the luminance band compressief@ality =q); default is 2.

-t N, --tiling-exponent=N
Subdvide the image into X tiles prior coding; defult is 4, i.e. the image is subdivided into
16 tiles. The processing order of the individual tiles is defined by the optiting-
method=name

-T name --tiling-method=name
Order the indiidual image tiles (the image is subdivided into; see optitiing-expo-
nent=N) by methodname default isdesc-variance

desc-variance
Tiles with small variances are processed first.

asc-variance
Tiles with large variances are processed first.

desc-spiral
Tiles are process in spiral order starting in the middle.

asc-spiral
Tiles are process in spiral order starting at the border.

--rpf-mantissa=N
UseN mantissa bits for quantized coefficients.

--dc-rpf-mantissa=N
UseN mantissa bits for quantized DC coefficients.

--rpf-range=N
Coefficients outside the quantization interval,f-N] are set to zero.

--dc-rpf-range=N
DC coefficients outside the quantization intervil +N] are set to zero.

Additional options for video compression are

-sN, --smooth=N
Smooth decompressed reference frames along the partitioning borders lverhangiuntN.
N is 0 (no smoothing) to 100; default is 70. This factor is stored in the FIASCO file.
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-m N, --min-level=N
Start prediction (motion compensated prediction or additional prediction) on blatkNe
default is level 6. |.e., motion compensation is applied to all image blocks of at least 8x8 pix-
els (binary tree k&l N=6), 16x8 =7), 16x16 N=8), etc.

-M N, --max-level=N
Stop prediction (motion compensated prediction or additional prediction) on bigtkNe
default is level 10. l.e.,motion compensation is applied to all image blocks of at most 16x16
pixels (N=8), 32x16 N=9), 32x32 N=10), etc.

-2, --half-pixel
Use half pixel precise motion compensation.

-F N, --fps=N
Set number of frames per second\to This value is stored in the FIASCO output file and is
used in the decodéiascotopnm(1)tocontrotheframerate.

-p type --pattern=type
Defines the type of inter frame compression which should be applied to individual frames of a
video stream.typeis a sequence of characters;aldf is 'IPPPPPPPPPElementN defines
the type of predicting which should be used for fradnéhe frame type pattern is periodically
extended. ¥lid characters are:

I intra frame, i.e., no motion compensated prediction is used at all.
P predicted frame, i.e., a previously encoded frame is used for prediction (forward prediction).

B bidirectional predicted frame, i.e., not only a previously shown framelbo a frame of the
future is used for prediction (forward, backward or interpolated prediction).

--Cross-B-search
Instead of using»haustve warch the 'Cross-B-Search’ algorithm is used to find the best
interpolated prediction of B-frames.

--B-as-past-ref
Also use preiously encoded B-frames when prediction the current frame. If this option is not
set, only I- and P-frames are used to predict the current frame.

EXAMPLES
Compress the still image 'foo.ppm’ to the FIASCO file 'foo.wfa’ using the default options:

pnmtofiasco < foo.ppm >foo.wfa

Compress the video frames 'foo0*.ppm’ to the FIASCO fildéo.wf’ using half pixel precise motion
compensation at a frame rate of 15 frames per secimich frame 1 is used to predict P-frame 4,
frames 1 and 4 are used to predict B-frames 2 and 3, and so on. Frame 10 is again an intra-frame.

pnmtofiasco -2 -p 'IBBPBBPBB’ -fps 15 -0 videoavfooO*.ppm
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FILES
/etc/system.fiascorc
The systemwide initialization file.

$HOME fiascorc
The personal initialization file.

ENVIRONMENT
FIASCO_IMAGES
Search path for image files. Default is "./".

FIASCO_DATA
Search and sa mth for FIASCO files. Default is ./".

SEE ALSO
fiascotopnn(1), ppmtojpeg(1), pnmtojbig (1), ppmtogif(1), pnm(1)

Ullrich Hafner Juergen Albert, Stefn Frank, and Michael UngekVeighted Finite Automata for
Video CompressionlEEE Journal on Selected Areas In Communications, January 1998

Ullrich Hafner Low Bit-Rate Image and Video Coding with Wighted Finite Automata, Ph.D. the-
sis, Mensch & Buch Verlag, ISBN 3-89820-002-7, October 1999.

AUTHOR
Ullrich Hafner <hafner@bigfoot.de
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NAME
pnmtofits - comert a PNM image into FITS format

SYNOPSIS
pnmtofits [-max f] [-min f] [pnmfild

DESCRIPTION
This program is part dfletpbm(1).

pnmtofits reads a PNM image as input and produces a FITS (Flexible Image Transport System) file as
output. Theresolution of the output file is either 8 bits/pixel, or 16 bits/pixel, depending oralhe v

of maxval in the input file.If the input file is a portable bitmap or a portable graymap, the output file
consists of a single plane imageAXIS = 2). If instead the input file is a portable pixmap, the output

file will consist of a three-plane image (NAXIS = 3, NAXIS3 = Jpu can find a full description of

the FITS format in Astronomy & Astrophysics Supplement Series 44 (1981), page 363.

OPTIONS
You can use optionamin and-max to set IATAMAX, DATAMIN, BSCALE and BZE® in the FITS
headerbut not cause the data to be rescaled.

SEE ALSO
fitstopnm(1), pnm(1)

AUTHOR
Copyright (C) 1989 by Wilson H. Benwhb@hoh-2.att.com with modifications by Alberto Acco-
mazzi @lberto@cfa.harvard.equ
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NAME
pnmtojbig - PNM to JBIG file corerter

SYNOPSIS
pnmtojbig

[optiong [input-file [output-filg]

DESCRIPTION
This program is part dfletpbm(1).

pnmtojbig reads a PBM or PGM image, compresses it, and outputs the image as a JB&5 ividge
entity (BIE) file.

JBIG is a highly dEctive lossless compression algorithm for bide mages (one bit per pixel), which
is particularly suitable for scanned document pages.

A JBIG encoded image can be stored ivesa& resolutions (progres& nmode). Theseesolution lay-
ers can be stored all in one single BIE oytben be stored in seral separate BIE files. All resolution
layers except the lowest one are stored merely as differences to thensexielsolution layetecause
this requires less space than encoding the full image completelytane. Each resolution layer has
twice the number of horizontal and vertical pixels than the next lower. |dg&5 files can also store
several bits per pixel as separate bitmap planes,pmdtojbig can read a PGM file and transform it
into a multi-bitplane BIE.

OPTIONS

-q Encode the image in one single resolution layer (sequential mode). This is usually the most
efficient compression method. By default, the number of resolution layers is chosen automati-
cally such that the lowest layer image is not larger tharxG¥8D pixels.

-x number
Specify the maximal horizontal size of the lowest resolution lalee default is 640 pixels.

-y humber
Specify the maximal vertical size of the lowest resolution layae default is 480 pixels.

-l number
Select the lowest resolution layer that will be written to the BIE. It is possible to stor@rthe v
ious resolution layers of a JBIG image in progressinde into different BIEsOptions-I and
-h allow you to select the resolution-layer interval that will appear in the created Bi&.
lowest resolution layer has number 0 and this is also tleiltedlue. Bydefault,pnmtojbig
writes all layers.

-h number
Select the highest resolution layer that will be written to the BE.default, pnmtojbig
writes all layers. See also optidn

-b Use binary values instead of Gray codards in order to encode pixel values in multiple bit-

planes. Thioption has only an effect if the input is a PGM file and if more than one bitplane
is produced. Note that the decoder has toaraé same selection but cannot determine from
the BIE, whether Gray or binary code words were used by the encoder.
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-d number
Specify the total number of drential resolution layers into which the input image will be
split in addition to the lowest layeEach additional layer reduces the size of layer 0 by 50 %.
This option @errides optionsx and-y, which are usually a more comfortable way of select-
ing the number of resolution layers.

-snumber
The JBIG algorithm splits each image into a number of horizontal stripes. This option speci-
fies that each stripe shalluganumberlines in layer 0. The default value is selected so that
approximately 35 stripes will be used for the whole image.

-m number
Select the maximum horizontal offset of the adepemplate piel. TheJBIG encoder uses a
number of neighbour pixels in order to get statistical a priori knowledge of the probability
whether the next pixel will be black or white. One singleepout of this template of conte
neighbor pixels can be med around. Especiallyfor dithered images it can be a significant
adwantage to hae ame neighbor pixel which has a distance large enoughvis ttte period of
a dther function. By default, the adapte &mplate pixel can be naed up to 8 pxels avay.
This encoder supports up to 23 pixelswhkeer as cecoders are only required to support at
least a distance of 16 pixels by the standard, no higilae than 16 fonumberis recom-
mended in order to maintain interoperability with other JBIG implementatidhs.maximal
vertical offset of the adapte emplate pixel is &lays zero.

-t number
Encode only the specified number of most significant bit plafibs option allows to reduce
the depth of an input PGM file if not all bits per pixel are heeded in the output.

-0 number
JBIG separates an image intovaal horizontal stripes, resolution layers and planes, were
each plane contains one bit perglixOnesingle stripe in one plane and layer is encoded as a
data unit called stripe data entity (SDE) inside the BIE. There are 12 different possible orders
in which the SDEs can be stored inside the BIE mmdberselects which one shall be used.
The order of the SDEs is only reéat for applications that want to decode a JBIG file which
has not yet completely aved from e.g. a sy network connection.For instance some appli-
cations prefer that the outermost of the three loops (stripes, layers, planes)lslayers so
that all data of the lowest resolution layer is transmitted first.

The following values fonumberselect these loop arrangements for writing the SDEs outer
most loop first):

0 planes, layers, stripes
2 layers, planes, stripes
3 layers, stripes, planes
4 gripes, planes, layers
5 planes, stripes, layers

6 gripes, layers, planes
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All loops count starting with zero, ivever by adding 8 to the abe ader code, the layer loop

can be reersed so that it counts down to zero and then higher resolution layers will be stored
before lower layersDefault order is 3 which writes at first all planes of the first stripe and
then completes layer O before continuing with the next layer and so on.

-p number
This option allows you to aefite or deactiate various optional algorithms defined in the
JBIG standard. Just add the numbers of the following options which gotiter actrate in
order to get theumbervaue:

4 deterministic prediction (DPON)
8 typical prediction (TPBON)
16 dift. layer typical prediction (TPDON)

64 layer0O two-line template (LRLTWO)

Except for special applications @kommunication with JBIG subset implementations) and
for delugging purposes you will normally not want to change anything here. The default is
28, which provides the best compression result.

-C The adaptie emplate pixel meement is determined as suggested in ar@ef the standard.
By default the template change takes place directly in tkelime which is most ééctive.
However a few mnformance test examples in the standard require the \aslgptplate
change to be delayed until the first line of thetrstripe. This option selects this special
behavior which is normally not required except in order to pass some conformance test suite.

-V After pnmtojbig creates the BIE, it lists avietechnical details of the created filee(lose
mode).

FORMATS
Most of the formapnmtojbig creates is defined by the JBIG standard.

The standard, lweever, does not specify which values in the BIE mean white and which mean btack.
contains a recommendation that for a single plane image zero mean background and one mean fore-
ground, but the Netpbm formatsvearo concept of forground and background. And the standard

says nothing about values for multiple plane BIEs.

pnmtojbig follows Markus Kihn's implementation of the standard in thbmtojbg program that
comes with his JBIG libraryif the BIE is a single plane BIE, zero means white and one means black.
If it is a multiple plane BIE, zero means black and the maximal value is white.

STANDARDS
This program implements the JBIG image coding algorithm as specified in ISO/IEC 11544:1993 and
ITU-T T.82(1993).

AUTHOR
pnmtojbig is based on the JBIG library by Markus Kuhn, part ofJBE5-KIT package. Thebmto-
jbg program is part of thdBIG-KIT package. Thenost recent version of that library and tools set is
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freely available on the Internet from angmous ftp server ftp.informatik.uni-erlangen.de in directory
pub/doc/ISO/IBIG/.

pnmtojbig is part of the Netpbm package of graphics tools.

SEE ALSO
pnm(1), jbigtopnm (1)

LICENSE
If you usepnmtojbig, you are using arious patents, particularly on its arithmetic encoding method,
and in all probability you do not fx@ a Icense from the patent owners to do so.
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NAME
pnmtojpe - corvert PNM image to a JFIF (JPEG’) image

SYNOPSIS
pnmtojpeg [-exif=filespe¢ [-quality=n] [{-grayscald-greyscald] [ -density=nxn[dpi,dpcm]] [-opti-
mize]-optimise] [-rgb] [-progressive] [-comment=tex] [-dct={int|fast/float}] [-arithmetic]

[-restart=n]  [-smooth=n] [-maxmemory=n] [-verbosd [-baseling [-qtables=filespe¢
[-gslots=n[,...] [-sample=HxV],...]] [-scansHilespet[-tracelevel=N]

filename

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmtojpeg corverts the named PBM, PGM, or PPM image file, or the standard input if no file is
named, to a JFIF file on the standard output.

pnmtojpeg uses the Independent JPEG GreudPEG library to create the output fileSee
http://www.ijg.org for information on the library.

'JFIF’ is the correct name for the image format commonlykmas 'JPEG Strictly speaking, JPEG is
a method of compression. The image format using JPEG compression thatrstiy fost common
is JFIE There is also a subformat of TIFF that uses JPEG compression.

EXIF is an image format that is a subformat of JFIF (to wit, a JFIF file that contains an EXIF header as
an APP1 marker)pnmtojpeg creates an EXIF image when you specify-éaaf option.

OPTIONS
The basic options are:

-exif=filespec
This option specifies that the output image is to be EXIF (a subformat of JFIF), i.e. itweill ha
an EXIF header as a JFIF APP1 nearkThe contents of that marker are the contents of the
specified file. The specialalue - means to read the EXIF header contents from standard
input. Itis invalid to specify standard input for both the EXIF header and the input image.

The EXIF file starts with a tavbyte field which is the length of the file, including the length
field, in pure binarymost significant byte firstThe special value of zero for the length field
means there is to be no EXIF headar. the same as nexif option. Thisis useful for when
you cowert a file from JFIF to PNM usingegtopnm, then transform it, then cwoert it back

to JFIF with pnmtojpeg, and you dort know whether or not it includes an EXIF header
jpegtopnm creates an EXIF file containing nothing bubtiytes of zero when the input JFIF
file has no EXIF headefThus, you can transfer mEXIF header from the input JFIF to the
output JFIF without worrying about whether an EXIF header actually exists.

The contents of the EXIF file after the length field are the exact byte for byte contents of the
APP1 markernot counting the length field, that constitutes the EXIF header.

-quality=n
Scale quantization tables to adjust image quatitys O (worst) to 100 (best); default is 75.
Below about 25 can produce images some interpretenste @le to interpret. See belo
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for more info.

-grayscale

-greyscale

-rgb

These options determine the color space used in the JFIF ougpayscale(or -greyscalg
means to create a gray scale JEtfverting from color PPM input if necessaryrgb means
to create an RGB JFlBnd the program fails if the input is not PPM.

If you specify neitherThe output file is in YCbCr format if the input is PPM, and grayscale
format if the input is PBM or PGM.

YCbCr format (a color is represented by an intensity value aodtivominance values) usu-

ally compresses much better than RGB (a color is represented by one red, one green, and one
blue walue). RGBiIs rare. But you may be able to eert between JFIF and PPM faster with

RGB, since its the same color space PPM uses.

The testimg.ppm file that comes with Netpbm is 2.3 timesgar with the-rgb option that
with the YCbCr default, and in ongperimentpnmtojpeg took 16% more CPU time to con-
vert it. The extra CPU time probably indicates that processing of alkthee @mpressed data
consumed all the CPU timev&al by ot having to cowert the RGB inputs to YCbCr.

Grayscale format tas up a lot less space and takes less time to create and process than the
color formats, @en if the image contains nothing but black, white, and gray.

The-rgb option was added in Netpbm 10.11 in October 2002.

-density=density

This option determines the density (aka resolution) information recorded in the JFIF output
image. Itdoes not déct the raster in gnway; it just tells whoeer reads the JFIF hoto
interpret the raster.

The density value takes the fopmy followed by an optional unit specifier dpi or dpcm.
Examples:1x1, 3x2, 300x300dpj 100x200dpcm The first number is the horizontal density;
the 2nd number is the vertical densifyiach may be aninteger from 1 to 65535. The unit
specifier isdpi for dots per inch odpcm for dots per centimeterlf you dont specify the

units, the density information goes into the JFIF explicitly stating "density unspecified" (also
interpreted as "unkmen”). Thismay seem pointless, but note thatrewithout specifying the
units, the density numbers tell the aspect ratio of thelgixE.g.1x1 tells you the pixels are
square.3x2tells you the pixels are horizontal rectangles.

Note that if you specify different horizontal and vertical densities, the resulting JFIF image is
not a true representation of the input PNM image, becqumsatojpeg converts the raster
pixel-for-pixel and the pigls of a PNM image are defined to be square. Thus, if you start with

a gyuare PNM image and specifgensity=3x2 the resulting JFIF image is eenically
squashed version of the origindHowever, it is common to use an input image which is a
slight variation on PNM rather than true PNM such that the pixels are not square. In that case,
the appropriate -density option yields a faithful reproduction of the input pseudo-PNM image.

The default is 1x1 in unspecified units.

Before Netpbm 10.15 (April 2003), this option did not exist andptiratojpeg always cre-
ated a JFIF with a density of 1x1 in unspecified units.

-optimize

Perform optimization of entrgpencoding parametersiithout this,pnmtojpeg uses dedult
encoding parametersoptimize usually makes the JFIF file a little smallbut pnmtojpeg
runs somewhat slower and needs much more membmage quality and speed of
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decompression are unaffected-bptimize.

-progressive
Create a progress PEG file (see below).

-comment=text
Include a comment marker in the JFIF output, with commentegit

Without this option, there are no comment markers in the output.

The -quality option lets you trade bEompressed file size against quality of the reconstructed image:
the higher the quality setting, thedar the JFIF file, and the closer the output image will be to the
original input. Normally you want to use the lowest quality setting (smallest file) that decompresses
into something visually indistinguishable from the original imager. this purpose the quality setting
should be between 50 and 95 for reasonable results; the default of 75 is often abolt y@htsee
defects atquality=75, then go up 5 or 10 counts at a time until you are yhapth the output image.

(The optimal setting will vary from one image to another.)

-quality=100 generates a quantization table of all 1's, minimizing loss in the quantization atep (b
there is still information loss in subsampling, as well as rodmtiadr). Thissetting is mainly of inter

est for experimental purposes. Quality valuesvatidbout 95 arenotrecommended for normal use; the
compressed file size goes up dramatically for hardjygam in output image quality.

In the other direction, quality values be&l&0 will produce very small files of iB image quality Set-
tings around 5 to 10 might be useful in preparing anxirde large image libraryfor example. Ty
-quality=2 (or so) for some amusing Cubisfesfts. (Note:quality values bely about 25 generate
2-byte quantization tables, which are considered optional in the JFIF stanquhendojpeg emits a
warning message when youvgi 2ich a quality alue, because some other JFIF programs may be
unable to decode the resulting file)se -baselineif you need to ensure compatibility atMauality
values.)

The-progressive option creates a 'progressi PEG’ file. In this type of JFIF file, the data is stored in
multiple scans of increasing qualityf the file is being transmittedver a dow communications link,
the decoder can use the first scan to display a low-quality image very gantkiyan then impnee the
display with each subsequent scan. The final imageaistly equvalent to a standard JFIF file of the
same quality setting, and the total file size is about the same -- often a little smaller.

Caution: progressie PEG is not yet widely implemented, so malecoders will be unable to wiea
progressie PEG file at all.

If you're trying to control the quality/file size trad&ofou might consider the JPEG2000 format
instead. Sepamtojpeg2k(1).

Options for advanced users:

-dct=int
Use integer DCT method (default).

-dct=fast
Use fast integer DCT (less accurate).

-dct=float
Use floating-point DCT method. The float method is very slightly more accurate than the int
method, but is much slower unless your machine bag fast floating-point hardave. Also
note that results of the floating-point method may vary slightly across machines, while the
integer methods should\g the same resultsverywhere. Thefast integer method is much
less accurate than the other two.
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-arithmetic
Use arithmetic codingDefault is Huffman encoding. Arithmetic coding tends to get you a
smaller result.

You may need patent licenses to use this option. According to the JREG Fhis method is
covered by patents owned by IBM, AT&and Mitsubishi.

The author of the &) recommends against using arithmetic coding (and therefore this option)
because the space savings is not great enough to justifgthhdssles.

-restart=n
Emit a JPEG restart markeveey n MCU rows, or gery n MCU blocks if you appen® to
the number.-restart 0 (the default) means no restart markers.

-smooth=n
Smooth the input image to eliminate dithering noiseranging from 1 to 100, indicates the
strength of smoothing0 (the default) means no smoothing.

-maxmemory=n
Set a limit for amount of memory to use in processing large imaggse is in thousands of
bytes, or millions of bytes if you appeid to the number For example,-max=4m selects
4,000,000 bytes. ihnmtojpeg needs more space, it will use temporary files.

-verbose
Print to the Standard Error file messages about theexsion process. This can be helpful in
debugging problems.

The -restart option tellspnmtojpeg to insert extra markers that allca JPEG decoder to resynchro-

nize after a transmission errdwithout restart markers, grdamage to a compressed file will usually

ruin the image from the point of the error to the end of the image; with restart markers, the damage is
usually confined to the portion of the image up to the next restarem&kcourse, the restart mark-

ers occup extra space.We recommendrestart=1 for images that will be transmitted across unreli-

able networks such as Usenet.

The-smooth option filters the input to eliminate fine-scale noise. This is often useful wheartog
dithered images to JFIF: a moderate smootharogof of 10 to 50 gets rid of dithering patterns in the
input file, resulting in a smaller JFIF file and a better-looking imdge.large a smoothing factor will
visibly blur the image, hower.

Options for wizards:

-baseline
Force baseline-compatible quantization tables to be generated.clamps quantizational
ues to 8 bitsen at low quality settings. (This switch is poorly nhamed, since it does not
ensure that the output is actually baseline JPEG. example, you can usébaselineand
-progressive together.)

-qtables=filespec
Use the quantization tables/gn in the specified text file.

-gslots=n[,...]
Select which quantization table to use for each color component.



Pnmtojpg User Manual(0) Pnmtojpg User Manual(0)

-sample=HxV],...]
Set JPEG sampling factors for each color component.

-scansdilespec
Use the scan scriptugin in the specified text file. See baldor information on scan scripts.

-tracelevel=N
This sets the iel of debug tracing the program outputs as it ru@smeans none, and is the
default. Thislevel primarily controls tracing of the JPEG libraand you can get some pretty
interesting information about the compression process.

The 'wizard’ options are intended foxmerimentation with JPEG. If you ddrknow what you are
doing,don’t use them These switches are documented further in the file wizard.doc that comes with
the Independent JPEG GrosdPEG library.

EXAMPLES
This example compresses the PPM file foo.ppm with a quality factor of 60 aed t& output as

foo.jpg:

pnmtojpeg -quality=60 foo.ppm > foo.jpg

Here's a nore typical @ample. ltcorverts from BMP to JFIF:

cat foo.bmp | bmptoppm | pnmtojpeg > foo.jpg

JPEG Loss
When you compress with JPEG, you lose information -- i.e. the resulting image haghabhoeer
quality than the originalThis is a characteristic of JPEG itself, noy garticular program. So if you
do the usual Netpbm thing and wert from JFIF to PNM, manipulate, then st back to JFIFyou
will lose quality The more you do it, the more you loserawings (charts, cartoons, line eriags,
and such with f& colors and sharp edges) suffer the most.

To avoid this, you can use a compressed image format other than JPEG. PNG and JPEG2000 are good
choices, and Netpbm contains eemers for those.

If you need to use JFIF on a drawing, you should experimentpnititojpeg’s -quality and-smooth
options to get a satisfactory a@nsion. -smooth 10or so is often helpful.

Because of the loss, you should do all the manipulation yeeithalo on he image in some other for
mat and covert to JFIF as the last stepnd if you can keep a cgpn the original format, so much the
better.

The -optimize option topnmtojpeg is worth using when you are making a ‘final’ version for posting
or archving. It's dso a win when you are usingdaqquality settings to makwvery small JFIF files; the
percentage impk@ment is often a lot more than it is on larger files. (At preseptimize mode is
automatically in effect when you generate a progvesSiEG file).

You can do flipping and rotating transformations losslessly with the progpagtran, which is pack-
aged with the Independent gp€roup’s PEG library jpegtran exacises its intimate knowledge of
the way JPEG works to do the transformation witheet actually decompressing the image.

Another programgjpeg, is dmilar. cjpegis

maintained by the Independent JPEG Group and packaged with the JPEG librarpnvhiofpeg
uses for all its JPEG avk. Becausef that, you may expect it toceloit more current JPEG features.
Also, since you hze o havethe library to rumpnmtojpeg, but not vice ersacjpeg may be more com-
monly available.

On the other hand;jpeg does not use the NetPBM libraries to process its input, as all the NetPBM
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tools such apnmtojpeg do. Thismeans it is less likely to be consistent with all the other programs
that deal with the NetPBM format#\lso, the command syntax phmtojpeg is consistent with that of
the other Netpbm tools, unlilgpeg.

SCAN SCRIPTS
Use the-scan option to specify a scan scripOr use theprogressive option to specify a particular
built-in scan script.

Just what a scan script is, and the basic format of the scan script fileerisdcim thewizard.doc file
that comes with the Independent JPEG GroUPEG library Scan scripts are same fpnmtojpeg as
the are forcjpeg.

This section contains additional information that isn’t, but probably should be, in that document.

First, there are magmrestrictions on what is a valid scan script. The JPEG lipaad/thuspnmtojpeg,
checks thoroughly for grlack of compliance with these restrictionat does little to tell you he the
script fails to comply The messages are very general and sometimes untrue.

To dart with, the entries for the DC coefficient must come befoyeeatries for the & coefficients.
The DC coefficient is Coefficient O; all the other ¢oéEnts are &£ coefiicients. Sdn an entry for the
DC coefficient, the tew numbers after the colon must be 0 and 0. In an entry @ideflicients, the
first number after the colon must not be O.

In a DC entry the color components must be in increasing ordeg. '0,2,1’ before the colon is
wrong. Sais '0,0,0’.

In an entry for an & coeffient, you must specify only one color component. l.e. there can be only one
number before the colon.

In the first entry for a particular coefficient for a particular color component, the #béwmust be
zero, but the Al alue can be arnvalid bit number In subsequent entries, Ah must be the Al value from
the previous entry (for that cdiefent for that color component), and the Al value must be one less than
the Ah value.

The script must ultimately specify at least some of the DC coefficentdor eolor componentOth-
erwise, you get the error message 'Script does not transmit all theYdatianeed not specify all of the
bits of the DC coefficient, or grof the AC coefficients.

There is a standard option imilding the JPEG library to omit scan script capabilitf/for some rea-
son your library wasuilt with this option, you get the message 'Requested feature was omitted at com-
pile time.’

ENVIRONMENT
JPEGMEM
If this environment variable is set, its value is theadk#fmemory limit. The value is specified
as described for themaxmemory option. Anexplicit -maxmemory option oerrides ay
JPEGMEM.

SEE ALSO
jpegtopnm(1), pnm(1), cjpeg man pagedjpeg man pagejpegtran man pagerdjpgcom man page,
wrjpgcom man page
Wallace, Gregory K. 'The JPEG Sitill Picture Compression Standard’, Communications o€i¥e A
April 1991 (vol. 34, no. 4), pp. 30-44.

AUTHOR
pnmtojpeg and this manual were deed in large part fromcjpeg, by the Independent JPEG Group.
The program is otherwise by Bryan Henderson on March 07, 2000.
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NAME
pnmtopalm - covert a PNM image to a Palm Bitmap

SYNOPSIS
pnmtopalm

[-verbosd
[-depth=N]
[-maxdepth=N]
[-colormap]
[-transparent=color]
[-density=N]
[-offsef]

[-withdummy] [-scanline-compression -rle-compression| -packbits-compressiof

[pnmfilg

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

pnmtopalm reads a PNM image as input, from Standard Inppionfileand produces a Palm Bitmap
as output.

Pdm Bitmap files are either grayscale files 1, 2, or 4 bits wide, or color files 8 bits wigayso
topalm automatically scales colors tovgaan gopropriate maxval, unless you specify a depth or max
depth. Inpufiles must hae an gppropriate number and set of colors for the selected output constraints.

This often means that you should run the PNM image thrpoghquant or pnmremap before you
pass it topnmtopalm. Netpbm comes with seral colormap files you can use wigmmremap for
this purpose.They are palmgray2.mag4 shades of gray for a depth of galmgray4.mag16 shades

of gray for a depth of 4), anghlmcolor8.map232 colors in default Palm colormap). In a standard
Netpbm installation, these are in the Netpbm data direaodyyou can find the Netpbm data directory
with anetpbm-config --datadir shell command.

Example:

pnmremap myimage.ppm -mapfile=$(netpbm-config --datadir)/palmgray2 jrppamtopalm -depth=2 >myimage.

Pam Bitmap Version
pnmtopalm generates a Version 0, 1, 2, or &R Bitmap. It generates the oldest (lowest) version it
can for the gien image and the options you specify.
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. If you specify a densitydensity option) higher than ', the version is at least 3.
. If you specify transparend-transparent option) or ag compression, theersion is at least
2.
. If you specify a custom colormagz¢lormap option), the verison is at least 1.
. If the image has more than one bit perepithe version is at least 1. The image has more

than one bit per pixel if you specify it witdepth or if you let it de&ult and the image has
more than tw colors (or shades of gray).

All releases of Palm OS can read a Version 0 bitniRgm OS 3.0 and later can read ar$fon 1 bit-
map. RIm OS 3.5 and later can read e&fon 2 bitmap.To read a Version 3 bitmap, you needrR
OS Garnet or a handheld running the High Density Display Feature Set.

OPTIONS

-verbose
Display the format of the output file.

-depth=N
Produce a file of deptN, whereN must be either 1, 2, 4, 8, or 1Because the defaulain
8-bit colormap is not grayscale, if the input is a grayscale or monochrome image, the output
will never be nore than 4 bits deep,gadless of the specified depth. Note that 8-bit color
works only in RImOS 3.5 (and higher), and 16-bit direct color works only in PaimOS 4.0
(and higher).However, the 16-bit direct color format is also compatible with the varials P
mOS 3.x ersions used in the Handsprings®, so hese images may also work in thatide.

-maxdepth=N

Produce a file of minimal depthubin ary case less thaN bits wide. If you specify 16-bit,
the output will alvays be 16-bit direct color.

-offset Set thenextDepthOffsetfield in the palm file header to indicate the end of the file (and pad
the end of the file to 4 bytes, sinoextDepthOffsetcan point only to 4 byte boundaries).

A palm image file can contain multiple renditions of the same image, with different color
depths, so a viewer can choose one appropriate for the dispiaynextDepthOffset field
tells where in the stream the next rendition begins.

pnmtopalm creates a file that contains only one image, but you can separately concatenate
multiple one-image files to create a multi-image file. If you do that, you'll need tefiset
so that the resulting concatenation is a correct stream.

By default (if you dort specify -offset), pnmtopalm generates aextDepthOffsetfield that
says there is no following image (and does not agigpadding after the image).

Version 3 Palm Bitmaps actually VeanextBitmapOffset field instead of th@extDepthOff-
set The foregoing applies to whicher is relevant.

The-offset option was ne in Netpbm 10.26 (January 2003efore thatpnmtopalm always
set thenextDepthOffsetfield to 'none.’

Before Netpbm 10.27 (March 2005), you cannotadtset if you create a compressed raster
(becausnmtopalm isn’t smart enough to be able to kmdhe size of the image at the time it
writes the header)You dso cannot use it with 16 bit color depth or with twelormap
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option, for much the same reason.

-withdummy
This option tellspnmtopalm to put in the stream, after after the image, a dummy image
header to introduce subsequent high density images.

This dummy image header is a special sequence specified in Palm Bitmap specifitiations.
looks to an older Palm Bitmap interpretereliin nvdid image headerso sich an intepreter

will stop reading the stream there. But avritalm Bitmap interpreter recognizes it for what it

is (just something to chekan dd interpreter) and skipsver it. Presumablyyou will add to

the stream after this high density images which would confuse an older interpreter.

If you specify-withdummy, you must also specifyoffset, ance it doesrt’ make any £nse
otherwise.

-withdummy was rew in Netpbm 10.27 (March 2005).

-colormap
Build a custom colormap and include it in the output fil&is is not recommended balf,
for efficiency reasons. Otherwispnmtopalm uses the default Palm colormap for color out-
put.

-transparent=color
Marksoneparticular color as fully transparent. The format to specify the color is either (when
for example orange) '1.0,0.5,0.0’, where the values are floats between zero and one, or with
the syntax '#RGB’, '#RRGGBB’ or ' #RRRRGGGGBBBB’ where R, G and B arateci-
mal numbers.Transparengcworks only on Palm OS 3.5 and higher.

-scanline-compression
Specifies that the output’h bitmap will use the Palm scanline compression sché&uoan-
line compression works only in Palm OS 2.0 and higher.

-rle-compression
Specifies that the output Palm bitmap will use the Palm RLE compression sdReEieom-
pression works only with Palm OS 3.5 and higher.

-packbits-compression
Specifies that the output Palm bitmap will use takrPpackbits compression schenfeeck-
bits compression works only with Palm OS 4.0 and higher.

This option was ng in Netpbm 10.27 (March 2005).

-density=N
This specifies the Palm Bitmap densifihe density is a number that is proportional to the
resolution the image shouldveawhen displayed. The proportionality factor is up to wiate
is doing the displaying, but &'helpful to think of these numbers as beinggtéxper inch.The
allowable values are:

. 72
. 108
. 144

. 216
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. 288

This option was ne in Netpbm 10.27 (March 2005Earlier Netpbm could not generatery
sion 3 Palm Bitmaps, so there was no such thing as density.

SEE ALSO
palmtopnm(1), pnmquant(1), pnmremap(1), pnm(1), PamOS Reference (1), PalimOS Companion .

NOTES
Pdm Bitmaps may contains multiple renditions of the same bitmap, in different défghmnstruct
an N-multiple-rendition Palm Bitmap withnmtopalm, first construct renditions 1 through N-1 using
the -offset option, then construct the Nth image without thset option. Thenconcatenate the indi-
vidual renditions together in a single file usoag.

If you will include both high density andwodensity renditions, put the high density images last and
when you create the last of thevidensity images, use theiithdummy option.

LIMIT ATIONS
You cannot generate an alpha mask if the Palm pixmap has a transparentHoweve, you can still
do this withppmcolormaskwith a Netpbm pipe similar to:

palmtopnm pixmap.palm | ppmcolormask ‘palmtopnm -transparent pixmap.palm’

AUTHORS
This program was originally written as ppmtoTbmp.c, by lan Goldpand George Caswell. It a5
completely re-written by Bill Janssen to add cpotmmpression, and transpargrianction. Copright
1995-2001 by lan Goldberg, George Caswell, and Bill Janssen.
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NAME
pnmtopclx! - comert a PNM image to an HP LaserJet PCL XL printer stream

SYNOPSIS
pnmtopclx! [-o outfilg [-dpi N] [-xoffs N] [-yoffs N] [-center] [-duplex { vertical |horizontal}] [ -for-
mat paperforma} [-feederN] [-copiesN] [-colorok] pnmfilel pnmfile2.

DESCRIPTION
This program is part dfletpbm(1).

pnmtopclxl reads one or more PNM input streams, each containing one or more PNM images, and
generates a sequence of output pages in the HP PCL-XL (formerly named PCL 6) printer control lan-
guage. ¥u can send this stream to a PCL-XL printer to print the images.

If the input is PPM, the output is a color printer stream (the PCL color space is R@®ywise, the
output is grayscale (the PCL color space is graysc#figjou want a grayscale output from a color
input, run your input throughpmtopgm(1).Seehe -colorok option for more information about choos-
ing between color and grayscale.

OPTIONS
-0 outfile
This option specifies the name of the PCL-XL output file. If you tiggecify this, the output
goes to Standard Output. All of the pages go to one file, concatenated in the same order as the
input images.

-dpi N This option selects the resolution of the image (not the print&ri3.the resolution in dots per
inch, from 1 to 65535. The default is 300.

-xoffs N
This option andyoffs determine the location on the page of the upper left corner of each
image. Notdhat the image may fa kuilt in borders tool, which would makhe main image
within more left and down that what you specify here.

-xoffs and-yoffs specify the distance from the left of the page and from the top of the page,
respectiely, in inches, of the upper left corner of the image. The default for each is zero.

These options are meaningless if you speciénter.

-yoffs N
See-xoffs.

-center This option tellspnmtopclxl to center each image on the page. If you tdgpécify this
option, the position of an image on the page is determineedffs and -yoffs (or their
defaults).

-duplex { vertical |horizontal}
This option causepnmtopclxl to create a printer stream that prints pages on boths sides of
the sheet of papewertical means to print them so that the left edge of both pages is on the
same edge of the sheet, whilerizontal means the more usual dugley where the top of
both pages is on the same edge of the sheet.
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-format paperformat
This option selects the media (e.g. paper size) that the printer control stream speaifess.
formatis one of the following self-explanatorgywords:

. letter

. legd

. a3

. a4

. a5

. ab

. jb4

. jb5

. jb6

. exec

. ledger

. b5ervelope

. c5ervelope

. coml0enrelope

. monarchewrelope
. dlervelope

. jpostcard

. jdoublepostcard

The default is "letter".

-feederN
This options selects the media source (e.g. paper tray) that the printer control stream specifies.

-copiesN
This option specifies the number of copies that the printer control stream tells the printer to
print.

-colorok
This option simply tellpnmtopclxl not to warn you if you supply a color input and therefore
get color output. By deiult, pnmtopclixl issues a warning &rime it produces a color printer
stream because it is usually a mistalit’s a mstake because PCL XL is mainly used for laser
printers, and laser printers are mainly black and wHitgou send a color print stream to a
black and white printeit typically refuses to print anything, andea if it manages to coert
it to black and white and print it, it takes 3 times as long to transmit a color stream to the
printer than to transmit the grayscale image thagsghe same result.

SEE ALSO
ppmtolj (1), pbmtolj (1), ppmtopj (1), ppmtopjx! (1), thinkjettopbm (1), ppm(1)
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HISTORY
pnmtopclxl was added to Netpbm in Release 10.6 (July 2002). It was contributddchgn Karrer.
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NAME
pnmtoplainpnm - replaced by pnmtopnm

DESCRIPTION
This program is part dfletpbm(1).

pnmtoplainpnm was dbsoleted in Netpbm 10.23 (July 2004) pgmtopnm(1).JustuseéheNetpbm-
commoroption-plain.

pnmtoplainpnm exists today for backward compatibility; all it does is galmtopnm -plain.

pnmtoplainpnm was rew in Netpbm 8.2 (March 2000) as a renamingoimnoraw, which was ne/
in Pbmplus in Neember 1989.
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NAME
pnmtopng - covert a PNM image to PNG

SYNOPSIS
pnmtopng [-verbosqg [-downscald [-interlace] [-alpha file] [-transparent [=]color] [-background
color] [-palette palettefild [-gammavalug [-hist] [-chroma wx wy rx ry gx gy bx By-phys x y wnit]
[-text file] [-ztxt file] [-time [yy]yy-mmdd hhmmsq [-nofilter] [-sub] [-up] [-avq] [-paeth] [-com-
pressionlevel] [-force] [-version] [ pnmfild

OPTION USAGE
Obsolete options:

[-filter type]

You may abbreviate anoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

pnmtopng reads a PNM image as input and produces a PNG image as output.

Color values in PNG files are either eight or sixteen bits widgyrsntopngwill automatically scale
colors to hae a maxval of 255 or 65535 Grayscale files will be produced with bit depths 1, 2, 4, 8 or
16. Anextrapnmdepth step is not necessary.

OPTIONS
-verbose
Display the format of the output file.

-downscale
Enables scaling of maxvalues of more then 65535 to 16 bit. Since
this means loss of image data, the step is not performed by default.

-interlace
Creates an interlaced PNG file (Adam7).

-alpha file
This specifies the transpargn@lpha channel) of the imag&ou supply the alpha channel as
a dandard PGM alpha mask (see tA&M(1)specification.pnmtopngdoesot necessarily
represents the transpargnnformation as an alpha channel in the PNG format. If it can rep-
resent the transpargnmmformation through a palette, it will do so in order to maksnaller
PNG file. pnmtopng even sorts the palette so it can omit the opaque colors from the trans-
pareng part of the palette andwa pace for the palette.

-transparent color
pnmtopng marks the specified color as transparent in the PNG image.

Specify the colordolor) as described for the argument of thpm_parsecolor()library rou-
tine . E.g.red or rgb:ff/00/0d. If the color you specify is not present in the imamyan-
topng selects instead the color in the image that is closest to the one you.s@sness is
measured as a cartesian distance between colors in RGB #pattiple colors are equidis-
tant,pnmtopng chooses one of them arbitrarily.

However, if you prefix your color specification with '=", e.g.

-transparent =red

only the &act color you specify will be transparent. If that color does not appear in the
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image, there will be no transpargn@nmtopng issues an information message when this is
the case.

-background color

Causegpnmtopng to create a background color chunk in the PNG output which can be used
for subsequent alpha channel or transparent colarersians. Specifycolor the same as for
-transparent.

-palette palettefile

This option specifies a palette to use in the PNG. It fgpoastopng to create the paletted
(colormapped) variety of PNG -- if that isrpossible,pnmtopng fails. If the palette you
specify doesrt’ contain eactly the colors in the imagenmtopng fails. Sincepnmtopng

will automatically generate a paletted PNG, with a correct palette, when appropriate, the only
reason you would specify thpalette option is if you care in what order the colors appear in
the palette. The PNG palette has colors in the same order as the palette you specify.

You secify the palette by naming a PPM file that has one pixel for each color in the palette.

Alternatively, consider the case thatJyeaa @lette and you want to malaire your PNG con-

tains only colors from the palette, approximating if necessdoy dont care what indees

the PNG uses internally for the colors (i.e. the order of the PNG palette). In this case, you
don't need-palette. Pass the Netpbm input image and your palette PPM thrpogitemap.
Though you might think it would, usingalette in this case wuldn't even save pnmtopng

ary work.

-gammavalue

-hist

Causegpnmtopng to create an gAMA chunk. This information helps describe the color
vaues in the PNG must be interpretedi/ithout the gAMA chunk, whater interprets the
PNG must get this information separately (or just assume something starifigoi)r input

is a true PPM or PGM image, you should spedifgymma .45 But sometimes people gener
ate images which are ostensibly PPM except the image usdsrardiamma transfer func-
tion than the one specified for PPM.common case of this is when the image is created by
simple hardware that doestavedigital computational ability Also, some simple programs
that generate images from scratch do it withamga transfer in which the gamma value is
1.0.

Use this parameter to create a chunk that specifies the frggieertdistogram) of the colors
in the image.

-chroma white point X and Yred X and Ygreen X and Y,

and blue X and Y This option specifies the white point and rgb valuesviiodjo
the CIE-1931 spec.

-phys x y unit

This option determines the aspect ratio of the individuatlpirf your image as well as the
physical resolution of it.

unitis either0 or 1. When it is1, the option specifies the physical resolution of the image in
pixels per meter For example,-phys 10000 15000 ineans that when someone displays the
image, he should makt so hat 10,000 pixels horizontally occppt meter and 15,000 pets
vertically occupy one meter And even if he doesnt take this advice on thewerall size of the
displayed image, he should at least makso hat each pixel displays as 1.5 times as high as
wide.

Whenunit is 0, that means there is no advice on the absolute physical resolution; just on the
ratio of horizontal to vertical physical resolution.
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This information goes into the PN&GHY'S chunk.

When you dont’ specify -phys, pnmtopng creates the image with no pHYS chunk, which
means square pixels of no absolute resolution.

-text file
This option lets you include comments in the text chunk of the PNG outfauis the name
of a file that contains your text comments.

Here is an example of a comment file:
Title PNGfile

Author BryanHenderson

Description  hav to include a text chunk
PNG file
"Creation date" 3-feb-1987

Software pnmtopng

The format of the file is as folles: Thefile is divided into lines, delimited by newline charac-
ters. Thdast line need not end with a newline characfegroup of consecute lines repre-
sents a comment.

A "delimiter character” is a blank or tab or null characiére first line representing a com-
ment must not start with a delimiter charactévery other line in the group is a "continuation
line" and must start with a delimiter character.

The first line representing a comment consists ayavérd and the first line of commentxte

The keyword begins in Column 1 of the file line and continues up to, but not including, the
first delimiter charactewor the end of the line, whicker is first. Exceptionyou can enclose

the keyword in double quotes and spaces and tabs within the double quotes are part of the
keyword. Thequotes are not part of theeyword. A NUL character is not allowed in a

keyword.

The first line of the commentxeis all the text in the file line beginning after theakord and
ary delimiter characters after itmmediately after the delimiter character that marks the end
of the leyword.

A continuation line defines a subsequent line of the comn¥érg.comment line is all thexe
on the continuation line starting with the first non-delimiter character.

There is one neline character betweervay two comment lines. There is no newline char
acter after the last line of comment text.

There is no limit on the length of a file line ayword or comment text line or commenkte
There is no limit on the number of comments or size of or number of lines in the file.

-ztxt file
The same as -text, excgptmtopng considers the text compressed.

-time yy-mm-dd hh:mm:ss
or -time yyyy-mm-dd hh:mm:sEhis option allows you to specify the modification tinaue
to be placed in the PNG outpuYou can specify the year parameter either as @ digit or
four digit value.
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-filter type
This option is obsolete. Before Netpbm 10.22 (April 2004), tlais the only way to specify a
row filter. It specifies a single type ofwofilter, by number thatpnmtopng must use on each
row.

Use-nofilter, -sub, -up, -avg, and -paethin current Netpbm.

-nofilter

-sub

_up
-avg

-paeth Each of these options permpmmtopng to use one type of vofilter. pnmtopng chooses
whichever of the permitted filters it finds to be optimal. If you specify none of these options,
it is the same as specifying all of thenprmtopng uses an row filter type it finds optimal.

These options were wewith Netpbm 10.22 (April 2004). Before that, you could use-tiie
ter option to specify one permittedwdfilter type. The default, when you specify no filter
options, was the same.

-compressionlevel
To explicitly set the compressionve of zlib use this parameteiSelect a leel between 0 for
no compression (maximum speed) and 9 for maximum compression (minimum speed).

-force When you specify thispnmtopng limits its optimizations. The resulting PNG output is as
similar to the Netpbm input as possibleor example, the PNG output will not be paletted and
the alpha channel will be represented as a full alpha chaverelféhe information could be
represented more succinctly with a transpayehank.

-libversion
This option causepnmtopng to do nothing but display ersion information about the
libraries it uses.

SEE ALSO
pngtopnm(1), pnmremap(1), pnmgamma(1), pnm(1)

For information on the PNG format, see http://schaik.com/png .

AUTHORS
Copyright (C) 1995-1997 by Alexander Lehmann and Willem van Schaik.
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NAME
pnmtopnm - copa ANM image

SYNOPSIS
pnmtopnm

[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmtopnm simply copies a PNM image to Standard Outpihe output has the same major PNM for
mat (PBM, PGM, or PPM) and maadvas the input. This may seem an unnecessary duplicatiat, of
but it lets you cowert between the plain (ASCII) andwabinary) subformats of PNM. Use thglain
Netpbm common option to ensure the output is plain PNM, and degr'plain to ensure the output is
raw PNM. See

Common Options .

You don’t normally need to corert between the PNM subformats, becausg @ogram that uses the
Netpbm library to read a PNM image will read all of them diredByt there are a lot of programs that
don't use the Netpbm library and understand only thve farmat. Plainformat is nice because it is
human readable; people often use it to debug programs that process PNM images.

pnmtopnm is really just another name for the progrpamtopnm. The latter does the job because
like any Netpbm program that tek PAM input via the Netpbm programming library facilities, it also
takes PNM input.

HISTORY
pnmtopnm was rew in Netpbm 10.23 (July 2004). It obsoletpdmtoplainpnm, which specifically
did the comersion to plain PNM.There was no program to explicitly a@nt to rav PNM, but mary
Netpbm programs can be made, with the right options, to be idempotent (i.e. to do the same thing as
pnmtopnm).

Then David Jones realized that thésgng pamtopnm already did eerything thatpnmtopnm did and
more, so in Netpbm 10.27 (March 200ppymtopnm became simply an alternate name fam-
topnm.

SEE ALSO
ppmtoppm(1) pgmtopgm(1) pamtopnm(1) pnm(1)
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NAME
pnmtops - covert PNM image to PostScript

SYNOPSIS
pnmtops [-scale=s] [-dpi=N[xN]] [-imagewidth=n] [-imageheight=n] [-width=N] [-height=N]
[-equalpixeld [-turn|-noturn] [-rle]-runlength] [-flate] [-ascii8F [-nocente] [-nosetpagé
[-level=N] [-psfilter] [-noshowpagé [ pnmfild

All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).

pnmtops reads a Netpbm image stream as input and produces Encapsulated PostScript (EPSF) as out-
put.

If the input file is in color (PPM)pnmtops generates a color PostScript file. Some PostScriptinter
preters cart’handle color PostScript. If you )@ e of these you will need to run your image through
ppmtopgm first.

pnmotps produces Leel 2 Postscript. (i.ethe line it places at the top of the file to indicate thesion
is '%%!PS-Adobe-2.0 EPSF-2.0").

If you specify no output dimensioning options, the output image is dimensioned as if you had specified
-scale=1.Q0which means aproximately 72 pixels of the input image generate one inch of output (if that
fits the page).

Use-imagewidth, -imageheight -equalpixels -width, -height, and -scaleto adjust that.

Each image in the input stream becomes one complete one-page Postscript program in the output.
(This may not be the bestay to create a multi-page Postscript stream; someone who knows Postscript
should work on this).

What is Encapsulated Postscript?
Encapsulated Postscript (EPSF) is a subset of Postscript (i.e. the set of streams that conform to EPSF is
a abset of those that conform to Postscript)s designed so that an EPSF stream can be embedded in
another Postscript stream typical reason to do that is where an EPSF stream describes a picture you
want in a larger document.

An Encapsulated Postscript document conforms to the DSC (Document Structuriegtioon. The
DSC defines some Postscript commentsy(teecomments from a Postscript point ofwijdut have
semantic value from a DSC point of view).

More information about Encapsulated Postscript ishtip://www.cs.indiana.edu/docproject/program-
ming/postscript/eps.html (1).

Many of the ideas ipnmtops come from Dirk Krause'’smeps See SEE ALSO

OPTIONS
-imagewidth, -imageheight
Tells how wide and high you ant the image on the page, in inches. The aspect ratio of the
image is preseed, so if you specify both of these, the image on the page will be testar
image that will fit within the box of those dimensions.

If these dimensions are greater than the page size, you get Postscript output thétthens of
page.

You cannot useémagewidth or imageheightwith -scaleor -equalpixels
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-equalpixels

-scale

This option causes the output image teehthe same number of ks as the input imageso
if the output device is 600 dpi and your image is 300@lpiwide, the output image would be
5 inches wide.

You cannot useequalpixelswith -imagewidth, -imageheight or -scale

tells hawv big you want the image on the pagéhe value is the number of inches of output
image that you want 72 pixels of the input to generate.

But pnmtops rounds the number to something that is argir@ienumber of output device pix-
els. E.gif the output deice is 300 dpi and you specifgcale=1.0then 75 (not 72) pixels of
input becomes one inch of output (4 output pixels for each inpat)pikotethat the-dpi
option tellspnmtops how mary pixels per inch the output device generates.

If the size so specified does not fit on the page (as measured eitherlidtheand-height
options or the default page size of 8.5 inches by 11 incpes)fops ignores the-scale
option, issues a warning, and scales the image to fit on the page.

-dpi=N[xN]

-width, -

-turn

-noturn

-rle

This option specifies the dots per inch resolution of your outpritele Thedefault is 300
dpi. Intheory PostScript is device-independent and youtd@aveto worry about this, but in
practice its raster rendering carvbansightly bands if the device pixels and the imagelpix
arent in sync.

Also this option is crucial to the working of tequalpixelsoption.

If you specifyNxN, the first number is the horizontal resolution and the second number is the
vertical resolution. If you specify just a single numb#y; that is the resolution in both direc-
tions.

height
These options specify the dimensions, in inches, of the page on which the output is to be
printed. Thiscan affect the size of the output image.

The page size has no effectwawer, when you specify theimagewidth, -imageheight or
-equalpixelsoptions.

These options may also affect positioning of the image on the pagevemdhe paper
selected (or cut) by the printer/plotter when the output is printed. Semodetpageoption.

The default is 8.5 inches by 11 inches.

These options control whether the image gets turned @@ele Normallyif an image fits

the page better when turned (e.g. the image is wider than it is tall, but the page is taller than it
is wide), it gets turned automatically to better fit the page. If you specifytuhre option,
pnmtops turns the image no matter what its shape; If you speetffurn, pnmtops doesnot

turn it no matter what its shape.

-runlength

These identical options tgnmtops to use run length compression in encoding the image in
the Postscript program. This mawsdme if the host-to-printer link is shg but normally the
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printer’s processing time dominates, ste has no effect (and in the absence uffdring, may
male things slower.

This may howeve, make the Postscript program considerable smaller.

This usually doeshhelp at all with a color image angsfilter, because in that case, the Post-
script programpnmtops creates has the red, green, and blaiees for each pixel together
which means you would see long runs of identical bytes only in theslynékent that the red,
green, and blue values for a bunch of adjacent pixels are all the same. But vyitifittet,
the Postscript program has all the red values, then all the gakesvthen all the blualues,
so long runs appear wheee there are long stretches of the same color.

-flate  This option tellpnmtopsto use 'flate’ compression (i.e. compression via the 'Z’ library -- the
same as PNG).

See therle option for information about compression in general.

You may not use this option together withe. You must specifypsfilter if you specify
-flate.

This option was ng in Netbpm 10.27 (March 2005).

-ascii8b
By default, pnmtops uses 'asciihex’ encoding of the sample values in the image. r&stetit
would encode the number twenty as the wliaracters '14’.(Note that a Postscript program
is composed of text, so the numbers thatengkhe raster hae  be excoded into text some-
how).

With the-ascii85option, pnmtops uses 'ascii85’ encoding insteatidon’t know what that is,
but it appears to be a code in which a byte is represented by 5 odd charbctars see haov
this could be preferable to asciihex.

This option was ng in Netbpm 10.27 (March 2005).

-psfilter
pnmtops can generate twdifferent kinds of Encapsulated Postscript programs to represent an
image. Bydefault, it generates a program that redefireglstring in a custom manner and
doesnt rely on ary built-in Postscript filters. But with thepsfilter option, pnmtops leaves
readstring alone and uses the built-in Postscript filtédSCII85Decode /ASClIHexDe-
code /RunLengthDecode and /FlateDecode

This option was ng in Netbpm 10.27 (March 2005Before thatpnmtops always used the
customreadstring.

The custom code cando flate or ascii85 encoding, so you must yssfilter if you want
those (seeflate, -ascii85.

-level  This option determines thewvi@ (version number) of Postscript th@nmtops uses. By
default,pnmtops uses Leel 2. Some features gbnmtops are aailable only in higher Post-
script levels, so if you specify too 1@ a levd for your image and your optionzmtops fails.
For example,pnmtops cannot do a color image in \e 1.

This option was ng in Netpbm 10.27 (March 2005). Before thamtops always used
Level 2.

-dict  This causes the Postscript program create a separated dictionary for its local variables and
remove it from the stack as it exits.
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This option was ng in Netbpm 10.27 (March 2005).

-vmreclaim
This option causes the Postscript program to force a memory garbage collection as it exits.

This option was ng in Netbpm 10.27 (March 2005).

-nocenter
By default,pnmtops centers the image on the output page.
You can caus@nmtopsto instead put the image against the
upper left corner of the page with threocenter
option. Thisis useful for programs which can include
PostScript files, but cantope with pictures which are not
positioned in the upper left corner.

For backward compatibilitypnmtops accepts the option
-center, but it has no effect.

-setpage
This causepnmtopsto include a 'setpagedevice’
directive in the output. This causes the output to violate specifications
of EPSF encapsulated Postscript, but if you're not using it in an
encapsulated waynay be what you need. The direetiells the
printer/plotter what size paper to use (or cut). The dimensions it
specifies on this direet ae those selected by the
-width and-height options or defaulted.

From January through May 2002, the default was to include
'setpagedevice’ and this option did natst. Before
January 2002, there was no way to include 'setpagedevice’
and neither thesetpagenor -nosetpageoption existed.

-nosetpage
This tellspnmtops not to include a 'setpagedevice’
directive in the output. This is the default, so the option has no
effect.

See thesetpageoption for the history of this option.

-noshowpage
This tellspnmtops not to include a 'showpage’
directive in the output. By defaulpnmtopsincludes a
'showpage’ at the end of the EPSF program According to
EPSF specs, this is OK, and the program that includes the EPSF is
supposed to redefine showpage so this dbeause undesirable
behavior But it's diten easier just not to i@ the showpage.

This options was wein Netpbm 10.27 (March 2005). Earlier
versions ofpnmtops always include the showpage.

-showpage
This tellspnmtopsto include a 'showpage’ direeg
at the end of the EPSF output. This is the default, so the option has
no effect.

This option was ng in Netpbm 10.27 (March 2005).
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SEE ALSO
bmeps corverts from Netpbm and other formats to Encapsulated Postscript. It is suitable for hooking
up todvips so you can include an image in a batiecument just with an includegraphics direeti

bmepshas a fer functionspnmtops does not, such as the ability to include a transpgneask in the
Postscript program (but not from PAM input -- only from PNG input).
pnm(1), gs psidtopgm(1), pstopnm(1), pbmtolps(1), pbmtoepsi(1), pbmtopsg3 1), ppmtopgm(1),

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.

Modified November 1993 by Wolfgang Stuerzlingernzl@gup.uni-linz.ac.at
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NAME
pnmtorast - covert a PPM into a Sun rasterfile

SYNOPSIS
pnmtorast [-standard|-rle] [ pnmfilg

DESCRIPTION
This program is part dfletpbm(1).
pnmtorastreads a portable pixmap as input and produces a Sun rasterfile as output.

Color wvalues in Sun rasterfiles are eight bits widepsmtorast will automatically scale colors to e
a maxval of 255. An extranmdepth step is not necessary.

OPTIONS
The -standard option forces the result to be iINnTRSTANDARD form; the -rle option,
RT_BYTE_ENCODED, which is smaller but, well, less standard. The defauléis

All options can be abbreviated to their shortest unique prefix.

SEE ALSO
rasttopnm(1), pnm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pnmtorle - comert a Netpbm image file into an RLE image file.

SYNOPSIS
pnmtorle

[-h] [-V] [-@] [-0 outfilg [ pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

This program coverts Netpbm image files into Utah RLE image fil&u can include an alpha mask.
If the input is a multiple image file, the output consists eérs¢ concatenated RLE images.

The RLE file will contain either a three channel color image (24 bits) or a single channel grayscale
image (8 bhits) depending upon the pnm file depth. If a@ted ppm is displayed on an 8 bit display

the image must be dithered. In order to produce a better looking image (on 8 bit displays), it is recom-
mended that the image be quantizing (to 8 bit mapped color) prior to its di3plizymay be done by

piping the output of this program into the Utalut or rlequant utilities. We show an ekample of this

later.
OPTIONS

-V This option will caus@nmtorle to operate in verbose mod&he header information is writ-
ten to stderr’. Actually there is not much header information stored in a Netpbm file, so this
information is minimal.

-h This option allows the header of the Netpbm image to be dumped to 'stderr’ withwett-con
ing the file. It is equialent to using the -v option except that no filevewsion takes place.

-a This option causepnmtorle to include an alpha channel in the output image. The alpha
channel is based on the imagé&/herever a pxel is black, the corresponding alpha value is
transparent. Earywhere else, the alpha value is fully opaque.

-0 outfile

If you specify this optionpnmtorle writes the output to this filelf outfileis - or you dont
specify-o, pnmtorle writes the output to Standard Output.

pnmfile The name of the Netpbm image data file to beveved. If not specified, standard input is
assumed.

EXAMPLES
pnmtorle -v file.ppm -o file.rle

While running in verbose mode, aa@rt file.ppm to RLE format and store resulting data in file.rle.

pnmtorle -h file.pgm

Dump the header information of the Netpbm file called file.pgm.

SEE ALSO
rletopnm(1)

AUTHOR
Wes Barris,
Army High Performance Computing Research Center (AHPCRC)
Minnesota Supercomputer Centerc.
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NAME
pnmtosgi - cowert a PNM image to a SGI image file

SYNOPSIS
pnmtosgi

[-verbatim|-rle]
[-imagenameNam¢g

[pnmfile]

DESCRIPTION
This program is part dfletpbm(1).

pnmtosgireads a PNM image as input and produces an SGI image file as output. The SGI image will
be 2-dimensional (1 channel) for PBM and PGM input, and 3-dimensional (3 channels) for PPM.

OPTIONS
-verbatim
Write an uncompressed file.

-rle (default)
Write a compressed (run length encoded) file.

-imagenamename
Write the string 'name’ into the imagename field of the head@lbe name string is limited to
79 characters. If no name isygnh, pnmtosgi writes 'no name’ into this field.

REFERENCES
SGI Image File Format documentation (draft v0.95) by Paul Haelpai@sgi.corp Available via
ftp at sgi.com:graphics/SGIIMAGESPEC.

SEE ALSO
pnm(1), sgitopnm(1)

AUTHOR
Copyright (C) 1994 by Ingo Wilkerir{go.Wilken@informatik.uni-oldenbgide)
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NAME
pnmtosir - couert a PNM image into a Solitaire format

SYNOPSIS
pnmtosir

[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmtosir reads a PNM image as input and produces a Solitaire Image Recorder format image.

pnmtosir produces an MGI TYPE 17 file for PBM and PGM filésr PPM, it writes a MGI TYPE 11
file.

SEE ALSO
sirtopnm(1), pnm(1)

AUTHOR
Copyright (C) 1991 by Marvin Landis.
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pnmtotiff - convert a PNM image to a TIFF file

SYNOPSIS

pnmtotiff

[-none| -packbits | -lzw | -g3| -g4 | -flate | -adobeflatg

[-2d]

[-fill]

[-predictor=n]
[-msb2Ish-Isb2msh
[-rowsperstrip=n]
[-minisblack|-miniswhite|mb|mw]
[-truecolor]

[-color]

[-indexbits=bitwidthlist]
[-xresolution=xreq

[-yresolution=yreq

[-resolutionunit={inch | centimeter| none|in | cm | no}]

[-indexbits=[1[2[4[8]]]]]
[-append

[pnmfilg

Pnmtotif User Manual(0)

You can use the minimum unique abbreviation of the optidfoal can use tw hyphens instead of one.
You can separate an option hame from its value with white space instead of an equals sign.

DESCRIPTION

This program is part dfletpbm(1).

pnmtotiff reads a PNM image as input and produces a TIFF file as output.

Actually, it handles multi-image PNM streams, producing multi-image TIFF streams (i.e. a TIFF
stream with multipledirectories’). Butbefore Netpbm 10.27 (March 2005), it ignored all but the first

PNM image in the input stream.

The Output File
The output goes to Standard Outpphmtotiff approaches this output file fdifently from Unix and
Netpbm cowention. Thisis entirely due tgnmitotiff 's use of the TIFF library to do all TIFF output.
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. The output file must be seekablpnmtotiff does not write it sequentiallyTherefore, you
cant use a pipe; you canpipe the output opnmtotiff to some other progranBut ary regu-
lar file should work.

. If the output file descriptor is readable, you must either spemifyend so as to add to the
existing file, or mak aure the file is emptyOtherwise,pnmtotiff will fail with an unhelpful
message telling you that a TIFF library function failed to open the TIFF output stream.

. If you are cowerting multiple images (your input stream contains multiple images), the output
file must be both readable and writable.

If you're using a Unix command shell to rpnmtotiff , you use écilities of your shell to set up Stan-
dard Output. In Bash, for example, you would set up a write-only Standard Output to the file
tmp/myimage.tif like this:

$ pnntotiff nyi mage. pnm >/tnp/ nyi nage. tiff
In Bash, you would set up a read/write Standard Output to the file /tmp/myinfddetifis:

$ pnntotiff nyi mage. pnm 1<>/t np/ nyi mage. tiff

OPTIONS
Compression
By default, pnmtotiff creates a TIFF file with no compressiorhis is your best bet most of the time.
If you want to try another compression scheme or tweak some of the w¢hen@e obscure output
options, there are a number of flags to play with.

Before Netpbm 8.4 (April 2000), the default was to use LZW compres8iahthen nev releases of

the TIFF library started omitting the LZW compression capability due to concern about patents on
LZW. So dnce then, the default has been no compressidre LZW patents he mow expired and

new TIFF libraries do LZWhut thepnmtotiff behaior remains the same for compatibility with older
TIFF libraries and applications phmtotiff .

The -none, -packbits, -lzw, -g3, -g4, -flate, and -adobeflate options are used toverride the dedult

and set the compression scheme used in creating the output file. The CCITT Group 3 and Group 4
compression algorithms can be used only withveildata. The-2d and-fill options are meaningful

only with Group 3 compressionr2d requests 2-dimensional encoding, whilld requests that each
encoded scanline be zero-filled to a byte boundahe -predictor option is meaningful only with

LZW compression: a predictoalue of 2 causes each scanline of the output image to undergo horizon-
tal differencing before it is encoded; alwe of 1 forces each scanline to be encoded withdiet elifc-

ing. By default,pnmtotiff creates a TIFF file with msb-to-Isb fill ordeFhe -msb2Isband-Isb2msb

options are used toverride the default and set the fill order used in creating the file.

With some older TIFF librarieslzw doesnt work because the TIFF library doesdb LZW compres-
sion. Thisis because of concerns about Unisysitent on LZW which was then in forcéctually,

with very old TIFF libraries;lzw works because no distributors of the TIFF library were seasjgt

to the patent issue.

-flate chooses 'flate’ compression, which is the patent-free compression common in thedddix w
implemented by the 'Z’ librarylt is what the PNG format uses.

Fill Order
The-msb2Isbandlsb2msboptions controll the fill order.

The fill order is the order in which pixels are paghnto a byte in theifff rasterin the case that there

are multiple pixels per byte. msb-to-Isb means that the leftmost columns go into the most significant
bits of the byte in theiflf image. Havever, there is considerable confusion about the meaning of fill
order Some belige it means whether 16 bit samplalwes in the iff image are little-endian or big-
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endian. Thisis totally erroneous (The endianness of integers inffaifhage is designated by the
images magic number).However, ImageMagick and older Netpbm bothvbaeen known to imple-
ment that interpretation. 2001.09.06.

If the image does not ki@ s1b-byte pixels, these optionsvearo efect other than to set thalue of
the FILLORDER tag in theifif image (which may be useful for those programs that misinterpret the
tag with reference to 16 bit samples).

Color Space
-color tells pnmtotiff to produce a coloras @posed to grayscale, TIFF image if the input is PPM,
evan if it contains only shades of grayVvithout this option,pnmtotiff produces a grayscale TIFF
image if the input is PPM and contains only shades of gnalyat most 256 shades. Otherwise, it pro-
duces a color TIFF outputor PBM and PGM inputpnmtotiff always produces grayscale TIFF out-
put and this option has no effect.

The-color option can preent pnmtotiff from making tvo passes through the input file, thus impny
speed and memory usage. See Multiple Passes .

-truecolor tells pnmtotiff to produce the 24-bit RGB form of TIFF output if it is producing a color
TIFF image. Without this optionpnmtotiff produces a colormapped (paletted) TIFF image unless
there are more than 256 colors (and in the latter case, issues a warning).

The -truecolor option can preent pnmtotiff from making tvo passes through the input file, thus
improving speed and memory usage. See Multiple Passes .

The-color and-truecolor options did not exist before Netpbm 9.21 (December 2001).
If pnmtotiff produces a grayscale TIFF image, this option has no effect.

The -minisblack and -miniswhite options force the output image tovikeaa minimum is black’ or
'minimum is white’ photometric, respeedly. If you dont specify eithey pnmtotiff uses minimum is
black except when using Group 3 or Group 4 compression, in whichpram#otiff follows CCITT fax
standards and uses 'minimum is whiféhis usually results in better compression and is generally pre-
ferred for bilevel coding.

Before February 200nmtotiff always produced 'minimum is blacldue to a bng. Ineither case,
pnmtotiff sets the photometric interpretation tag in the TIFF output according to which photometric is
actually used.

The -indexbits option is meaningful only for a colormapped (paletted) imdgethis kind of image,
the raster contains values which are keddanto a table of colors, with the indss normally taking less
space that the color description in the talpemtotiff can generate indes of 1, 2, 4, or 8 lis. By

default, it will use 8, because maprograms that interpret TIFF images ddvé@ndle ag other width.

But if you have a snall number of colors, you can meakour image considerably smaller by aliag
fewer than 8 bits per indg using the-indexbits option. Thevaue is a comma-separated list of the bit
widths you allev. pnmtotiff chooses the smallest width you allthat allows it to inde the entire
color table. If you dort’alow any such width,pnmtotiff fails. Normally the only useful value for this
option is1,2,4,8 because a program either understands the 8 bit widthultlebr understands them
all.

In a Baseline TIFF image, according to the 1992 TIFF 6.0 specification, 4 and 8 are thalidnly v
widths. Thereaare no formal standards that &llany ather values.

This option was added in June 2002. Before that, only 8 bit indices were possible.

Resolution
A Tiff image may contain information about the resolution of the image, which mearsghio real
dimensions (centimeters, etc.) each pixel in the rastefas.control that with thexresolution, -yres-
olution, and -resolutionunit options.

These options do not controlvaanary pixels pnmtotiff generates or o much information is in the
pixels. The control only the value of tags that may or may not be used by vénagads the image.

The walue of the-xresolution option is a floating point decimal number that tellsvhoary pixels
there are per unit of distance in the horizontal directigmesolution is analogous for theevtical
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direction.

The unit of distance is ggn by the value of theresolutionunit option. Thatvalue is eithelinch, cen-
timeter or none (or abbreiationsin, cm, or no). nonemeans the unit is arbitrary or unspecifiddis
could mean that the creator and user of the image &d&parate agreement as to what the uniBigt
usually it just means that the horizontal anertical resolution values cannot be used foytlsing
except to determine aspect ratio (becausm ¢hough the unit is arbitrary or unspecified, it has to be
the same for both resolution numbers).

If you dont specify -xresolution, the Tiff image does not contain horizontal resolution information.
Likewise for-yresolution. If you dont specify -resolutionunit, the default is inches.

Before Netpbm 10.16 (June 2003)solutionunit did not exist and the resolution unitgv alvays
inches.

Other
You can use therowsperstrip option to set the number of rows (scanlines) in each strip of data in the
output file. By dediult, the output file has the number of rows per strip set to a value that will ensure
each strip is no more than 8 kilobytes long.

The -append option tellspnmtotiff to add images to the existing output file (a TIFF file may contain
multiple images) instead of the default, which is to replace the output file.

-appendwas rew in Netpbm 10.27 (March 2005).

NOTES
There are myriadariations of the TIFF format, and this program generates onhy affdhem. pnm-
totiff creates a grayscale TIFF file if its input is a PBM (monochrome) or PGM (grayscalg@nfite.
totiff also creates a grayscale file if it input is PPM (color), but there is only one color in the ifnage.
the input is a PPM (color) file and there are 256 colorsveerféout more than 1pnmtotiff generates a
color palette TIFF file. If there are more colors than thamtotiff generates an RGB (not R@B
single plane TIFF file Usepnmtotiffcmyk to generate theyan-magenta-yells-black ink color sepa-
ration TIFF format.

The number of bits per sample in the TIFF output is determined by theahwixthie PNM input. If
the maxval is less than 256, the bits per sample in the output is the smallest number that can encode the
maxwal. If the maxval is greater than or equal to 256, there are 16 bits per sample in the output.

Multiple Passes
pnmtotiff reads the input image once if it can, and otherwise twice. It nheeds that second pass (which
happens before the main pass, of course) to analyze the colors in the image and generate a color map
(palette) and determine if the image is grayscale. So the second pass happens only when the input is
PPM. Andyou can &oid it then by specifying both théruecolor and-color options.

If the input image is small enough to fit in your systefie cache, the second pass is vast.f Ifnot,
it requires reading from disk twice, which can benslo

When the input is from a file that cannot b&end and rereaghnmtotiff reads the entire input image
into a temporary file which can, and works from that. Even if it needs only one pass.

Before Netpbm 9.21 (December 200fphmtotiff always read the entire image into virtual memory
and then did one, two, or three passes through the memaoyy €bp -truecolor and-color options
did not eist. Thepasses through memoryuld involve page faults if the entire image did not fit into
real memory The image in memory required considerably more memory (12 bytes pérthian the
cached file version of the image would.

SEE ALSO
tifftopnm (1), pnmtotiffcmyk (1), pnmdepth(1), pnm(1)
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AUTHOR
Derived by JXf Poskanzer from ras2tiff.c, which is Copyright (c) 1990 by Sun Microsystems, Inc.
Author: Patrick J. Naughtomgughton@wind.sun.cgm
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NAME
pnmtotiffcmyk - cowert a Netpbm image into a CMYK encoded TIFF file

SYNOPSIS
pnmtotiffcmyk

[Compargy Tiffargg[ Convargd pnmfilg
Compargs

[-nong-packbits|-lzw

[-predictor n]]
Tiffargs
[-msb2Ish-Isb2msh

[-rowsperstrip n] [-lowdotrange n]

[-highdotrange n] [-knormal |-konly|-kremove]
Convargs

[[-default][ Defargg|-negative]

Defargs

[-theta ded

[-gamman]

[-gammap-1|-gammapn]

DESCRIPTION
This program is part dfletpbm(1).

pnmtotificmyk reads a PNM image as input and produces a CMYK encoded TIFF file as dutput.
optionally modifies the color balance and blaalkdieand modifies remal of CMY from under K.

OPTIONS
The order of most options is not important, but options for particulaversion algorithms must
appear after the algorithm is selectedefault,-negative). If you dont select an algorithmpnmto-
tiffcmyk assumesdefault and the appropriate optiongheta,-gamma-gammap) can appear an
where.

-none,-packbits,-lzw,-predictor
Tiff files can be compressed. By adf, pnmtotiffcmyk uses LZW decompression, but (apparently)
some readers cannot read this, so you maytwo select a different algorithrméne-packbits). For
LZW compression, gpredictor value of 2 forces horizontal differencing of scanlines before encoding;
a value of 1 forces no differencing.

-msb2Isb,-Isb2msb
These options control fill order (default-rasb2Ish.

-rowsperstrip
This sets the number of rows in an image strip (data inith&[€s generated by this program is stored
in strips - each strip is compressed udiially). Thedefault gves a srip size of no more than 8 kb.
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-lowdotrange,-highdotrange
These options set tag values that may be useful for printers.

-knormal,-kremove,-konly
These options control the calculation of the CMYK inkels. They are useful only for testing and
debugging the code.

-kremove sets the black (K) lels to zero while leaving the other inkvis as thg would be if the
black level were normal.

-konly sets all inks to the normal black value.

-default,-negative
These options control what inkvids pnmtotiffcmyk uses to represent each input color.

-negative selects a simple algorithm that generates a colgdive. None of the folloving options
apply to this algorithm.The algorithm is included as an example in the source code to help implemen-
tors of other coversions.

-default is not necessarynless you hee o countermand anegative on the same command line.

The default coversion from RGB to CMYK is as follows: The basic values of the 3 pigments are C =
1-R, M = 1-G, Y = 1-B.From this,pnmtotiffcmyk chooses a black (K)vel which is the minimum of
those three. It then replaces that much of the 3 pigments with the black.substracts K from each

of the basic C, M, and Y values.

The options bely modify this cowersion.

-theta deg
-theta provides a simple correction for yamolor bias that may occur in the printed image because, in
practice, inks do not exactly complement the primary colors. It rotates the colors (before black replace-
ment) bydegdegrees in the color wheelUnless you are trying to produce unusual effects you will
need to use smallalues. Ty generating three images at -10, O (theadkf and 10 degrees and see
which has the best color balance.

-gamman
-gamma applies a gamma correction to the black (K) value describeckalSpecifically, instead of
calculating the K value as min(C,M,YY)nmtotiffcmyk raises that value (hormalised to the range 0O to
1) to thenth power. In practice, this means that a value greater than lem#ie image lighter and a
value less than 1 makes the image darKére range of allowed values is 0.1 to 10.

-gammapn
This option controls the black replacement.
If you specify-gammap, pnmtotificmyk uses the specified gamma value in computing imoich ink

to remave from the 3 pigments, but still uses the regular gamma vajaen(maoption) to generate the
actual amount of black ink with which to replace it.

Values ofn from 0.01 to 10 are valid.

For example, it may be best to only subtract black from the colored inks in the very dagkess.rdn
that casen should be a large value, such as 5.

As a special case, iifis -1, pnmtotiffcmyk does not reme any igment (lut still adds the black ink).
This means dark areas areere darker Furthermore, when printed, dark areas contain a lot of ink
which can mak& high contrast areas, Eklettering, appear fuzzyit's hard to see what the utility of this
is.

SEE ALSO
pnmtotiff (1), tifftopnm (1), pnm(1)
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AUTHOR
Copyright (c) 1999 Andrer Cooke (Jara Softwre). Releasednder the GPL with no arranty See
source or COPYRIGHT and LICENCE files in distribution for full details.

Much of the code uses ideas from other Netpbm programs, written by Jef Poskanzer (thanks go to him
and libtiff maintainer Sam Lé&er). A small section of the code - some of thé tiffg settings - is

derived directly from pnmtotiff, by Jef Poskanzavhich, in turn, ackneledges Patrick Naughton with

the following text:

Derived by Xf Poskanzer from ras2tif.c, which is:
Copyright (c) 1990 by Sun Microsystems, Inc.

Author: Patrick J. Naughton
naughton@wind.sun.com

Permission to use, cgpmodify, and distribute this software and

its documentation for gmpurpose and without fee is hereby granted,
provided that the alve mpyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation.

This file is provided AS IS with no warranties ofyddnd. The
author shall hee ro liability with respect to the infringement of
copyrights, trade secrets orygratents by this file or grpart
thereof. Inno event will the author be liable for grost revenue

or profits or other special, indirect and consequential damages.
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NAME
pnmtoxwd - comert a PNM into an X11 winde dump

SYNOPSIS
pnmtoxwd

[-pseudodepthn]

[-directcolor]
[pnmfilg

DESCRIPTION
This program is part dfletpbm(1).

pnmtoxwd reads a PNM image as input and produces an X11 winldonp as output.You can dis-
play this output withkwdu.

Normally, pnmtoxwd produces a StaticGray dump file for PBM and PGM fifes.PPM, it writes a
PseudoColor dump file if there are up to 256 colors in the input, and a DirectColor dump file otherwise.
The -directcolor flag can be used to force a DirectColor dumdmd the -pseudodepthflag can be

used to change the depth of PseudoColor dumps from the default of 8 bits / 256 colors.

In an X11 windav dump file, various intgers can be represented in either big endian (most significant
byte first) or little endian code. Those generategitmtoxwd are alvays big endian.

SEE ALSO
xwdtopnm(1), pnm(1), xwud

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
ppm3d - comert two PPM images into a red/blue 3d glasses PPM

SYNOPSIS
ppm3d leftppmfile rightppmfil¢horizontal offsdt

DESCRIPTION
This program is part dfletpbm(1).
ppm3d reads tw PPM images as input and produces a PPM as output, with the imaglepping by
horizontal_offsepixels in blue/red formatThe idea is that if you look at the image with 3-D glasses
(glasses that admit only red through one eye and only green through the other), you see an image with
depth. Thids called a stereogram.

horizontal_offsetlefaults to 30 pigls. Thenput PPMs must be the same dimensions.

To make a dfferent kind of stereogram, upamstereogram That males a steregram that you wie
without special glasses, just by letting your eyes unfocus so that each eye sees different parts of the
image.

SEE ALSO
pamstereogramn(l) ppm(1)

AUTHOR
Copyright (C) 1993 by David K. Drum.
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NAME
ppmbrighten - change a PPM imag&aturation and Value

SYNOPSIS
ppmbrighten [-normalize] [-saturation [+|-saturation_perceif [-value [+|-value_percer} ppmfile

OPTION USAGE
All options can be abbreviated to their shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

ppmbrighten increases or decreases the Saturation ahge\(from the HSV color space) of eachgbix
of a PPM image.You gecify the per centage change for each of those parameters.
You can also remap the colors of the pixels so their Valuear tioe full range of possible Values.

Hue-Saturation-&lue, or HSYis one way to represent a caldike the more well-known RGBHue,
Saturation, and &ue are numbers in the range from 0 tole dways capitalize them in this docu-
ment when we mean the number from the HSV color space, especially sihe®''as a corentional
English word has a much more abstract meaning.

Value is a measure of homuch total light intensity is in the colaelative b some specified maximum

(the PPM format is also defined in terms of a specified maximum intensity -- For the purposes of this

program, thg are the same). In particulat is the intensity of the most intense primary color compo-
nent of the color divided by the maximum intensity possible for a compoBAernt. Value means black.
White has full Value.

Hue is an indication of the secondary color with the same intensity that most closely approximates the

color. A secondary color is made of a combination of at mostafthe primary colors.

Saturation is a measure ofvinalose the color is to the color indicated by the Hue amd&/ Alower
number means more light of the third primary color must be added to gedattiecelor Full Satura-
tion means the color is a secondary coléero Saturation means the color is gray (or black or white).
Decreasing the saturation of a color tends toeniakashed out.

If it is impossible to increase the Value of a pixel by the amount you specify (e.caltreei¥/ .5 and
you specify +200%)ypmbrighten increases it to full Value instead.

If it is impossible to increase the Saturation of a&pby the amount you specify (e.g. it is already half
saturated and you specify +200%pmbrighten increases it to full Saturation instead.

For asimpler kind of brightening, you can ugamfunc -multiplier simply to increase the intensity of

each pixel by a specified per centage, clipping each RGB component where the calculated intensity
would exceed full intensityThus, the brightest colors in the image would change chromaticity in addi-

tion to not getting the specified intensity booBbr decreasingbrightnesspamfunc should do the
same thing appmbrighten.

ppmflash does another kind of brighteningt. changes the color of each pixel to bring it a specified per

centage closer to white. This increases the value and saturation.

EXAMPLES
To double the Value of each pixel:
ppmbrighten -v 100

To double the Saturation and halthe value of each pixel:
ppmbrighten -s 100 -v -50

OPTIONS
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-value value_percent
This option specifies the amount, as a per centage, by which you want to change the Value of
each piel. Itmay be ngative.

-saturation value_percent
This option specifies the amount, as a per centage, by which amtutevchange the Satura-
tion of each pigl. It may be ngative.

-normalize
This option causegpmbrighten to linearly remap the Values of the pixels tov@ahe range
0to 1L The option name is wrong -- this operation is not normalization (it was named in error
and the name has been kept for backward compatibility).

ppmbrighten applies the brightening that you specify with thielue option after the remap-
ping.

Before Netpbm 10.14 (March 2003), your input must be from a seekable file (not a pipe) to
use-normalize. Ifitisn’t, the program fails with a bogus error message.

SEE ALSO
pgmnorm(1), ppmdim(1), pamfunc(1), ppmflash(1), pnmdepth(1), pnmgamma(1), ppmhist(1),

ppm(1)

AUTHOR
Copyright (C) 1990 by Brian M&#t. Copyright (C) 1989 by Jef Poskanzer.

Permission to use, cgpmodify, and distribute this software and its documentation fgr@mpose and
without fee is hereby granted, provided that thevabmpyright notice appear in all copies and that
both that copyright notice and this permission notice appear in supporting documentai®goft-
ware is provided 'as is’ without express or implied warranty.
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ppmchange - change all pixels of one color to another in a PPM image

SYNOPSIS

ppmchange

[-closenesseloseness_percdnt -remainder=remainder_colo} [-closeoR [oldcolor nevcolor] ...
[ppmfilg

EXAMPLES

ppmchange red blue redimage.ppm >blueimage.ppm
ppmchange red red -remainder=black myimage.ppm >redblack.ppm

ppmchange -closeness=90 white white black black

DESCRIPTION

This program is part dfletpbm(1).

ppmchangereads a PPM image as input and changes all pixels abldablorto colornewcolor

You may specify up to 256 oldcolor/newcolor pairs on the command fipenchangeleaves dl colors
not mentioned unchanged, unless you specify-thmainder option, in which case tlyeare all
changed to the single specified color.

You can specify that colors simildout not identical, to the ones you specify get replaced by specifying
a 'closeness’ factor.

Specify the colors as described for the argument gbphe_parsecolor()library routine .

If a pixel matches tw different oldcolors, ppmchangereplaces it with theewcolorof the leftmost
specified one.

The maxwal of the output image is the same as that of the input imageneliveoloryou specify can-

not be exactly represented in that maxppmchangefails unless you specify theloseokoption, in

which casegppmchangeassumes a color that is as close as possible to what you specified but can be
represented with your maxval.

A common vay that you can h& this maxval problem, where the color you specify cannot be repre-
sented with your maval, is that your input is a PBM (black and white) image that you are colorizing.
The maxval in this case is 1, whichveeely limits the colors to which you can change avoid this
problem, usgnmdepth to male the maxval of your input something consistent with your colagb

is usually a good choice.

Before Netpbm 10.22 (April 2004ppmchangealways behaed as if he user specifieetloseokand
there was necloseokoption.

OPTIONS

-closenesgloseness_percent
closenesss an integer per centage indicatingvhdose to the color you specified a pixel must
be to get replaced. By default, it is 0, which means the pixel must beatiecelor you spec-
ified.

A pixel gets replaced if the distance in color between it and the color you specified is less than
or equal taclosenesgper cent of the maxval.

The distance’ in color is defined as the cartesian sum of the individual differences in red,
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green, and blue intensities between the pixels, normalized so that the difference between
black and white is 100%.

This is probably simpler than what you want most the tindeu probably would lile to
change colors that i@ smilar chrominance, igardless of their intensitySo if theres ared
barn that is variously shadowed, yoanw the entire barn changed. But because the shado
ing significantly changes the color accordingpfimchanges distance formula, parts of the
barn are probably about as distant in color from other parts of the barry asetfimm green
grass next to the barn.

Maybeppmchangewill be enhanced some day to do chrominance analysis.

-closeok
This option affects he ppmchangeinterprets a color you specify in thegaments. When
you specify this optionppmchangemay use a color close to, but not the same as what you
specify See the description section for details.

This option was n& in Netpbm 10.22 (April 2004). Before thgpmchangealways behaed
as if you specified this option.

-remainder color
ppmchange changes all piels which are not of a color for which you specify aplieit
replacement color on the command line to cotdor.
An example application of this is

ppmchange -remainder=black red red

to lift only the red portions from an image, or
ppmchange -remainder=black red white | ppmtopgm

to create a mask file for the red portions of the image.

SEE ALSO
pgmtoppm(1), ppmcolormask(1), ppm(1)

AUTHOR
Wilson H. Bent. Jr(whb@usc.eduwith modifications by Alberto Accomazzialperto@cfa.har-
vard.edy
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NAME
ppmcie - drav a AE color chart as a PPM image

SYNOPSIS
ppmcie

[ -rec709-ciel-ebul-hdtv|-ntsg-smpte] [-xy|-upvp]
[-red rx ry]

[-greengx gy

[-blue bx by

[-white wx wy}

[-sizeedgéd

[{ -xsizg-width} width]

[{ -ysizg-height} heighi

[-noblack] [-nowpoint] [-nolabel] [-noaxe§ [-full ]

You may abbreviate anoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

ppmcie creates a PPM file containing a plot of the CIE 'tongue’ color chart -- tocteetgoossible in a
PPM image.Alternatively, creates a pseudo-PPM image of the color tongue using RGB values from a
color system of your choice.

The CIE color tongue is an image of all the hues that can be described by CIE X-Y chromatieity coor
dinates. Thgare arranged on a twdimensional coordinate plane with the X chromaticity on the hori-
zontal axis and the Y chromaticity on the vertical sc@¥au can choose altermadly to use CIE u’-v’
chromaticity coordinates, but the general idea of the color tongue is the same).

Note that the PPM format specifies that the RGB values in the file are from CIE Rec. 709 color system,
ganma-corrected. Andgbositive. See ppm(1)fordetailslf youuseoneofthe color system options on
ppmcie, what you get is not a true PPM image, but is very simlfayou display suclppmcie output

using a device that expects PPM input (which includes just abgutoamputer graphics display pro-
gram), it will display the wrong colors.

However, you may hge a evice that expects one of these variations on PPM.

In every RGB color system you can spegifgcluding the default (which produces a true PPM image)
there are hues in the color tongue that ttha'represented. df example, monochromatic blue-green
with a wavdength of 500nm cannot be represented in a PPM image.

For these huegppmcie substitutes a similar hue as falls: They are desaturated and rendered as the
shade where the edge of the Maxwell triangle intersects a line drawn from the requested shade to the
white point defined by the color systemhite point. Furthermore, unless you specify thd option,

ppmcie reduces their intensity by 25% compared to the true hues in the image.

ppmcie draws and labels the CIE X-Y coordinate axes unless you choose otherwise with options.

ppmcie dravs the Maxwell triangle for the color system in use on the color tongue. The Maxwell tri-
angle is the triangle whoseenices are the primary illuminant hues for the color system. The hues
inside the triangle shothe color gamut for the color systernthey are also the only ones that are
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correct for the CIE X-Y chromaticity coordinates aimo (Seeexplanation abee).

ppmcie also places a mark at the color systemhite point and displays inxethe CIE X-Y chro-
maticities of the primary illuminants and white point for the color syst¥ou can turn this dfwith
options, though.

ppmcie annotates the periphery of the color tongue with tlevdength, in nanometers of the
monochromatic hues which appear there.

Finally, ppmcie displays the black body chromaticity carfor Planckian radiators from 1000 to 30000
kelvins on the image.

You can choose from seral standard color systems, or specify one of your own numerically.

CIE charts, by their very nature, contain a very large number of colors. If you're encoding the chart for
a wlor mapped device or file format, yiuieed to us@nmquant or ppmdither to reduce the number
of colors in the image.

OPTIONS
-rec709

-cie
-ebu
-hdtv
-ntsc

-smpte Select a standard color system whose gamut to plloé default isrec709 which chooses
CIE Rec. 709, gmma-corrected. This the only color system for whighpmcie's output is a
true PPM image.See explanation ale. -ebu chooses the primaries used in the PAL and
SECAM broadcasting standardsatsc chooses the primaries specified by the NTSC broad-
casting system (@ modern monitors actually wer this range).-smpte selects the primaries
recommended by the Society of Motion Picture artivision Engineers (SMPTE) in stan-
dards RP-37 and RP-145, arudtv uses the much broadétDTV ideal primaries. -cie
chooses a color system that has the largest possible gamut within the spectrum of the chart.
This is the same color system as you get with-¢iesoption to John \&ker's cietoppm pro-
gram.

-Xy plot CIE 1931 x y chromaticities. This is the default.

-upvp plot u’ v’ 1976 chromaticities rather than CIE 1931 x y chromaticitigdse advantage of u’ v’
coordinates is that equal intais of distance on the u’ v’ plane correspond roughly to the
eye’s ability to discriminate colors.

-red rx ry
specifies the CIE andy co-ordinates of the red illuminant of a custom color system and
selects the custom system.

-greengx gy
specifies the CIk andy co-ordinates of the green illuminant of the color system and selects
the custom system.

-blue bx by
specifies the Clk andy co-ordinates of the blue illuminant of the color system and selects the
custom system.

-white wx wy
specifies the ClIk andy co-ordinates of the white point of the color system and selects the
custom system.
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-sizeedge
Create a pixmap afdgeby edgepixels. Thedefault is 512x512.

-xsize|-widthwidth
Sets the width of the generated imagevidth pixels. Thedefault width is 512 pigls. Ifthe
height and width of the image are not the same, the CIE diagram will be stretched in the
longer dimension.

-ysize|-heightheight
Sets the height of the generated imagéedightpixels. Thedefault height is 512 pids. If
the height and width of the image are not the same, the CIE diagram will be stretched in the
longer dimension.

-noblack
Don't plot the black body chromaticity curve.

-nowpoint
Don't plot the color systers’white point.

-nolabel
Omit the label.

-noaxes
Don't plot axes.

-full Plot the entire CIE tongue in full intensity; doehhance the gamut of the specified color sys-
tem.

SEE ALSO
ppmdither (1), pnmquant(1), ppm(1)

AUTHOR
Copyright (C) 1995 by John Walkekdvin@fourmilab.ch

WWW home page: http://www.fourmilab.ch/

Permission to use, cgpmodify, and distribute this software and its documentation fgr@ampose and
without fee is hereby granted, withoutyatonditions or restrictions. This software is provided as is
without express or implied warranty.
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NAME
ppmcolormask - produce mask of areas of a certain color in a PPM file

SYNOPSIS
ppmcolormask

color
[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmcolormask reads a PPM file as input and produces a PBM (bitmap) file as output. The output file
is the same dimensions as the input file and is black in all places where the input file is tbel@olor
and white gerywhere else.

The output opppmcolormaskis useful as an alpha mask inpupamcomp. Note that you can gener
ate such an alpha mask automatically as yowerbto PNG format withpnmtopng(1).Usdts-trans-
parent option.

ppmfileis the input file. If you don’specify ppmfile the input is from Standard Input.
The output goes to Standard Output.

Specify the colordolor) as described for the argument of thpm_parsecolor()library routine .

SEE ALSO
pgmtoppm(1), pamcomp(1), pbmmask(1), ppm(1)
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NAME
ppmcolors - see http://netpbm.sourceforge.net/doc//ppmcolors.html

DESCRIPTION
ppmcolors is part of the Netpbm package. Netpbm documentation is kept in HTML format.

Please refer to <http://netpbm.sourceforge.net/doc//ppmcolors.html>.

If that doesrt work, also try <http://netpbm.sourceflernet> and emailing Bryan Henderson,
bryanh@giraffe-data.com.

Note that making the documentatiomaitable this way was a choice of the person who installed
Netpbm on this systemit is also possible to install Netpbm such that you would simply see the docu-
mentation instead of the message you are reading no
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NAME
ppmdim - dim a PPM image

SYNOPSIS
ppmdimdimfactor[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).
This program is larely obsoleted by the more genem@dmfunc(l)(usehe-multiplier option).

ppmdim remains for backward compatibility and also because its use of integer arithmetic neaiy mak
faster.

ppmdim reads a PPM image input. Diminishes its brightness by the specifieacthmfThe dimfc-
tor may be in the range from 0.0 (total blackness, deep night, nada, null, nothing) to 1.0 (original pic-
ture’s rightness).

SEE ALSO
ppm(1), pamfunc(l),

AUTHOR
Copyright (C) 1993 by Frank Neumann
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NAME
ppmdist - simplistic grayscale assignment for machine generated, color images

SYNOPSIS
ppmdist

[-intensity|-frequency]
[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmdist reads a PPM image as input and performs a simplistic grayscale assignment intended for use
with grayscale or bitmap printers.

Often cowersion from ppm to pgm will yield an image with contrast towe for good printer output.
The program maximizes contrast between the gragsleutput.

A ppm input of n colors is read, and a pgm of n gragléeis written. The gray lgels tale on he \al-
ues 0..n-1, while maxval takes on n-1.

The mapping from color to stepped grayscale can be performed in order of input pixel intensity
input pixel frequeng (humber of repetitions).

This program is helpful only for images with a very small number of colors.

OPTIONS
-frequency
Sort input colors by the number of times a color appears in the input, before mapping to
evanly distributed grayleels of output.
-intensity
Sort input colors by their grayscale intenshigfore mapping tovenly distributed grayleels
of output. This is the default.
SEE ALSO

ppmtopgm(1), ppmhist(1), ppm(1)

AUTHOR
Copyright (C) 1993 by Dan Stromberg.
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NAME
ppmdither - ordered dither for color images

SYNOPSIS
ppmdither

[-dim powel
[-red shade}
[-greenshade}

[-blue shade}
[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmdither reads a PPM image as input, and applies dithering to it to reduce the number of colors used
down to the specified number of shades for each prim@he default number of shades is red=5,
green=9, blue=5, for a total of 225 colorko corvert the image to a binangb format suitable for

color printers, use -red 2 -green 2 -blue 2.

OPTIONS
-dim power
The size of the dithering matrixThe dithering matrix is a square whose dimension is a
power of 2. poweris that power of 2. The default is 4, for a 16 by 16 matrix.
-red shades
The number of red shades to be used, including black; minimum of 2.
-greenshades
The number of green shades to be used, including black; minimum of 2.
-blue shades
The number of blue shades to be used, including black; minimum of 2.
SEE ALSO

pnmdepth(1), pnmquant(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Christos Zoulas.
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NAME
ppmfade - generate a transition betweem itwage files using special effects

SYNOPSIS
ppmfade [-f first.ppm [- last.ppn} [-mix|-spread-shift| -relief|-oil|-edgd-bentley]-block] [-base
namé

DESCRIPTION
This program is part dfletpbm(1).

ppmfadegenerates a transition between eithay imput images or between one input image and black.
You can use the 30 intermediate images generated t@ atamooth transition between segments of a
movie. Theinput and output images are in the PPM formétyou specify both input images, the
should both be the same size. If you want to fade from black to an image, specify only the last image.
If you want to fade from an image to black, specify only the first imagefade names the resulting

image filesbasennnnppm, wherennnnis a number varying between 0001 and 0030kmskis what

you specify with via thebaseoption (defaulfade).

Another way to covert by steps from one image to another is morphivigu can usexmorph to do
that.

OPTIONS
-f first.ppm
This is the image file (PPM format) to be used at the beginning of the transition. If you don’
specify this, the fade will start from black.

-l last.ppm
This is the image file (PPM format) to be used at the ending of the transition. If ydu don’
specify this, the fade will end with black.

-mix  The two images are superimposed with the brightness of the first image decreasing from full
to none and the brightness of the final image increasing from none to full. The transition is
guadratic in brightness with faster transition in the beginning and slower at the end.

-spread
The pixels in the first image will be mad (spread) further and further from their original
location and then nwad into the proper location in the final image. This is the default transi-
tion.

-shift ~ The pixels in the first image will be shifted further and further horizontally from their original
location and then nwed into the proper location in the final image.

-relief The first image is faded to a Laplacian relief filtered version of the first iniEgs.is then
faded to a Laplacian relief filtered version of the second image and finally faded to the final
image.

-oil The first image is faded to an 'oil transfer’ version of the first imades is then faded to an
‘oil transfer’ version of the second image and finally faded to the final image.

-edge The first image is faded to an edge detected version of the first image. This is then faded to an
edge detected version of the second image and finally faded to the final image.



Ppmfade User Manual(0) Ppmfade User Manual(0)

-bentley
The first image is faded to a 'BentlEffect’ version of the first image. This is then faded to a
'Bentley Effect’ version of the second image and finally faded to the final image.

-block The first image is defocused to small blocks. The small blocks avertemhto match a defo-
cused version of the last image. The block version of the last image is then focused to the
final image.

-basename
This forms part of the output filenames, as describedeabo

EXAMPLES
ppmfade -f teapot.ppm -l pyr.ppm

Fade from teapot.ppm toypppm generating fade.0001.ppm to fade.0030.ppm using the 'spread’ tran-
sition.

ppmfade -l teapot.ppm

Fade from black to teapot.ppm generating fade.0001.ppm to fade.0030.ppm.
ppmfade -f teapot.ppm -base end

Fade from teapot.ppm to black generating end.0001.ppm to end.0030.ppm.

SEE ALSO
tontsc manual sgifademanual smart_vfr manualxmorph manualppm(1)

AUTHOR
Bryan Henderson, Olympia WA; April 2000

Inspired by and intended as a replacemenplionfade (not a Netpbm program) by WegI€. Barris.
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NAME
ppmflash - brighten a picture to approach white

SYNOPSIS
ppmflashflashfactorf ppmfilg

DESCRIPTION
This program is part dfletpbm(1).
ppmflashreads a PPM image as input. It changes the color of eaehtpikiring it a specified amount
closer to white. It generates a PPM image of the result.

flashfactoris a real number between 0 and 1, inclesippmflashincreases the intensity of each RGB
component by the fractiditashfactorof the difference between the curreatue and full intensity So

if a pixel contains 60% full red, 10% full green, and no blue and you specify 0.5 ¢atiflash
increases the red to 80% (because it was 40% from full intessityadds half of 40% to the original
60%), the green to 55%, and the blue to 50%.

If flashfactoris zero, the output is identical to the inputflélshfactoris one, the output is all white.

ppmbrighten does a more normal kind of brighteningamfunc does a very simple brightening.
Both ppmbrighten andpamfunc can reduce brightness as well.

pnmgammais another way people do a similar brightening, though it isally intended for that.

SEE ALSO
ppmbrighten(1) pamfunc(1), pnmgamma(1), ppm(1),

AUTHOR
Copyright (C) 1993 by Frank Neumann
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NAME
ppmforge - fractal forgeries of clouds, planets, and starry skies

SYNOPSIS
ppmforge

[-cloudq [-night] [-dimension dimer] [-hour hour] [-inclination|-tilt angld [-mesh sizg [-power
factor] [-glaciers level [-ice level [-saturation saf [-seedseed [-stars fraction] [{-xsizg-width}
width] [{-ysizg-height} heighi

You can abbreviate arnoptions to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

ppmforge generates three kinds of “random fractalgieries, t he term coined by Richard Woss of

the IBM Thomas J. Watson Research Center for seemingly realistic pictures of natural objeets gener
ated by simple algorithms embodying randomness and fractal self-simil@higytechniques used by
ppmforge are essentially those wgn by \Voss[1], particularly the technique of spectral synthesis
explained in more detail by Dietmar Saupe[2].

The program generatesdwarieties of pictures: planets and clouds, which are just different renderings
of data generated in an identical maniierstrating the unity of the fractal structure of theseywif-
ferent objects.A third type of picture, a starry gkis g/nthesised directly from pseudorandom num-
bers.

The generation of planets or cloudgims with the preparation of an array of random data in the fre-
gueny domain. Thesize of this arrgythe “mesh sizé,can be set with themeshoption; the lager

the mesh the more realistic the pictures the calculation time and memory requirement increases as
the square of the mesh size. The fractal dimension, which you can specify widhntbasionoption,
determines the roughness of the terrain on the planet or the scale of detail in the clouds. As the fractal
dimension is increased, more high frequecmmponents are added into the random mesh.

Once the mesh is generated, areige two dimensional Fourier transform is performed uponTihis

corverts the original random frequendomain data into spatial amplitude®/e sale the real compo-

nents that result from the Fourier transform into numbers from 0 to 1 associated with each point on the
mesh. Yu can further modify this number by applying‘@oWer lav scale’ to it with the -power

option. Unityscale leges the numbers unmodified; a power scale of 0.2dake square root of the
numbers in the mesh, while a power scale of 3 replaces the numbers in the mesh with their cubes.
Pawer lav scaling is best envisioned by thinking of the data as representing traticgleof terrain;

powers less than 1 yield landscapes wigitical scarps that look kkdacially-caned \alleys; pavers

greater than one makKairy-castle spires (which require g@ mesh sizes and high resolution for best
results).

After these calculations, we Ve a aray of the specified size containing numbers that range from 0 to
1. Thepixmaps are generated as follows:

Clouds A color map is created that ranges from pure blue to white by increasing admixture (desatura-
tion) of blue with white. Numbers less than 0.5 are colored blue, numbers between 0.5 and
1.0 are colored with correspondingéis of white, with 1.0 being pure white.

Planet The mesh is projected onto a sphe¥alues less than 0.5 are treated as water ahges
between 0.5 and 1.0 as land. Thatev areas are colored based upon the water depth, and
land based on its elaion. Therandom depth data are used to create cloudstlbe oceans.

An atmosphere approximately éikhe Earthé is mulated; its light absorption is calculated to
create a blue cast around the limb of the plaAgtunction that rises from 0 to 1 based on lat-
itude is modulated by the local efion to generate polar ice caps--high altitude terrain
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carries glaciers farther from the pole. Based on the position of the star with respect to the
observerthe apparent color of each pixel of the planet is calculated by ray-tracing from the
star to the planet to the obsenand applying a lighting model that sums ambient light and
diffuse reflection (for most planets ambient light is zero, as their primary star is the only
source of illumination). Additional random data are used to generate stars around the planet.

Night A sequence of pseudorandom numbers is used to generate stars with a user specified density.

Cloud pictures avays contain 256 or feer colors and may be displayed on most color mappéddese
without further processing. Planet pictures often contain tens of thousands of colors which must be
compressed witlpnmquant or ppmdither before encoding in a color mapped formHtthe display
resolution is high enougippmdither generally produces better looking plangp;emqguant tends to

create discrete color bands, particularly in the oceans, which are unrealistic and distracting. The num-
ber of colors in starry skpictures generated with thaight option depends on the value specified for
-saturation. Small values limit the color temperature distribution of the stars and reduce the number of
colors in the image. If thesaturation is set to 0, none of the stars will be colored and the resulting
image will never contain more than 256 colors. Nightygbictures with man different star colors often

look best when color compressedgiymdepth rather tharpnmquant or ppmdither. Try newmaxval
settings of 63, 31, or 15 witnmdepth to reduce the number of colors in the picture to 256 or fewer.

OPTIONS
-clouds Generate cloudsA pixmap of fractal clouds is generated. Selecting clouds sets thaldef
for fractal dimension to 2.15 and power scale factor to 0.75.

-dimensiondimen
Sets the fractal dimension to the speciftkohen which may be ay floating point alue
between 0 and 3Higher fractal dimensions create mofehaotic” i mages, which require
higher resolution output and a larger FFT mesh size to look good. If no dimension is speci-
fied, 2.4 is used when generating planets and 2.15 for clouds.

-glacierslevel
The floating pointlevel setting controls the extent to which terrainvel®n causes ice to
appear at lower latitudes. The default value of 0.75emdke polar caps extendvard the
equator across high terrain and forms glaciers in the highest mountains, as orHigdrén.
values mak ice sheets that eer more and more of the land surface, simulating planets in the
midst of an ice agelLower values tend to be boring, resulting in unrealistic geometrically-pre-
cise ice cap boundaries.

-hour hour
When generating a plangpmforge useshour as the 'hour angle at the central merididt.
you specify-hour 12, for example, the planet will be fully illuminated, corresponding to high
noon at the longitude at the center of the scredu can specify ay floating point alue
between 0 and 24 fdrour, but values which place most of the planet in darkness (0 to 4 and
20 to 24) result in crescents which, while pretiyn’t give you mary illuminated pixels for
the amount of computing thatfequired. Ifno-hour option is specified, a random hour angle
is chosen, biased so that only 25% of the images generated will be crescents.

-icelevel
Sets the extent of the polar ice caps to thergiloating pointlevel The default leel of 0.4
produces ice caps similar to those of the Earth. Smadlieres reduce the amount of ice,
while lamger -ice settings create more prominent ice cafsificiently large values, such as
100 or more, in conjunction with small settings fgtaciers (try 0.1) create 'ice balls’ li&
Europa.
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-inclination|-tilt angle

The inclination angle of the planet withgeed to its primary star is set tmgle which can be

ary floating point value from -90 to 90 he inclination angle can be thought of as specifying,

in degrees, theseason’the planet is presently experiencingmore preciselythe latitude at
which the star transits the zenith at local noon. If O, the planet is at equinox; the star is
directly overhead at the equatoPositive values represent summer in the northern hemisphere,
negdive values summer in the southern hemisphere. The Eamnttination angle, forxam-

ple, is about 23.5 at the June solstice, 0 at the equinoxes in March and Se@RiH2.5 at

the December solsticdf no inclination angle is specified, a random value between -21.6 and
21.6 degrees is chosen.

-meshsize

-night

A mesh ofsizeby sizewill be used for the fast Fourier transform (FFT). Note that memory
requirements and computation speed increase as the square dfyou double the mesh
size, the program will use four times the memory and run four times as Tdregdeéult

mesh is 256x256, which produces reasonably good looking pictures while using half a
megabyte for the 256x256 array of single precision complembers required by the FFT

On machines with limited memory capacigpu may hae  reduce the mesh size tood
running out of RAM. Increasing the mesh size produces better looking pictures; fee dif
ence becomes particularly noticeable when generating high resolution images withlyrelati
high fractal dimensions (between 2.2 and 3).

A starry sky is generated. Thetars are created by the same algorithm used for the stars that
surround planet pictures, but the output consists exelysif stars.

-power factor

Sets the 'power factor’ used to scalevat®ns synthesised from the FFT fector, which can

be aly floating point number greater than zero. If aotdr is specified a default of 1.2 is used
if a planet is being generated, or 0.75 if clouds are selected byldhes option. Theresult

of the FFT image synthesis is an array ofvalen values between 0 and A non-unity
power factor exponentiates each of thesevatiens to the specified peer. For example, a
power factor of 2 squares each value, while a poaetof of 0.5 replaces each with its square
root. (Notethat exponentiating values between 0 and 1 yie#dises that remain within that
range.) Pwer factors less than 1 emphasise large-scaletile changes at the expense of
small \ariations. Pwer factors greater than 1 increase the roughness of the terrain &nd, lik
high fractal dimensions, may require aglar FFT mesh size and/or higher screen resolution to
look good.

-saturation sat

Controls the dgree of color saturation of the stars that surround planet pictures and fill starry
skies created with thenight option. Thedefault value of 125 creates stars which resemble

the sly as £en by the human eye from Eastlirface. Starare dim; only the brightest acti-

vate the cones in the human retina, causing color to be pedceHighervalues of sat
approximate the appearance of stars from Earth orbit, where better dark adaptation, absence of
skyglow, and the concentration of light from avgn gar onto a smaller area of the retina
thanks to the lack of atmospheric turbulence enhances the perception oMadlEs greater

than 250 create “science fictioskies that, while pretfydon’t occur in this unrerse.

Thanks to the werse square & combined with Nature' love d mediocrity there are man
mary dim stars for gery bright one. This population relationship is accurately reflected in the
skies created bppmforge. Dim, low mass stars Ve nuch longer than bright massi gars,
consequently there are nyareddish stars forvery blue giant. This relationship is presesd

by ppmforge. You can reerse the proportion, simulating theysks sen in a starbursiatpxy,

by specifying a ngetive satvalue.
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-seednum
Sets the seed for the random number generator to ttgeimen The seed used to create
each picture is displayed on standard output (unless suppressed wihi¢heption). Pic-
tures generated with the same seed will be identitalo -seedis specified, a random seed
derived from the date and time will be chosen. Specifying an explicit seed allows you to re-
render a picture you particularly &kat ahigher resolution or with different viewing parame-
ters.

-starsfraction
Specifies the percentage of @i, in tenths of a percent, which will appear as stars, either sur
rounding a planet or filling the entire framenight is specified. The defauitactionis 100.

-xsize|-widthwidth
Sets the width of the generated imagewidth pixels. Thedefault width is 256 pigls.
Images must be at least as wide ay tne high; if a width less than the height is specified, it
will be increased to equal the heiglit.you must hae a bng skinty pixmap, male a gjuare
one withppmforge, then usgpamcut to extract a portion of the shape and size you require.

-ysize|-heightheight
Sets the height of the generated imagédimghtpixels. Thedefault height is 256 pieds. If
the height specified exceeds the width, the width will be increased to equal the height.

LIMIT ATIONS
The algorithms require the output pixmap to be at least as wide as it is high, and the width to be an
even number of piels. These&onstraints are enforced by increasing the size of the requested pixmap if
necessary.

You may hare © reduce the FFT mesh size on machines with 16 bit integers gnised pointer
architectures.

SEE ALSO
pamcut(1), pnmdepth(1), ppmdither (1), pnmquant(1), ppm(1)

[1] Voss, Richard F., “Random Fractabrigeries, i n Earnshav et. al., Fundamental Algorithms
for Computer Graphics, Berlin: Springer-Verlag, 1985.

[2] Peitgen,H.-O., and Saupe, D. eds., The Science Of Fractal Imagesybik: Springer ¥r-
lag, 1988.

AUTHOR
John Walker
Autodesk SA
Avenue des Champs-Montants 14b
CH-2074 MARIN
Suisse/Schweiz/Svizzera/Svizra/Switzerland
Usenetkdvin@Autodesk.com
Fax:038/33 88 15
Voice:038/33 76 33

Permission to use, cgpmodify, and distribute this software and its documentation fgr@mpose and
without fee is hereby granted, withoutyasonditions or restrictionsThis software is provided “as is’
without express or implied warranty.
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PLUGWARE!
If you like this kind of stuff, you may also enj¢’James Gleicks Chaos--The Softare’ for MS-DOS,
available for $59.95 from your local sofe store or directly from Autodesk, Inc., Attn: Science
Series, 2320 Marinship &y, Sausalito, CA 94965, USATelephone: (800) 688-2344 toll-free, aut-
side the U.S. (415) 332-2344 Ext 488Bax: (415) 289-4718.“ Chaos--The Softare’ includes a
more compreheng fractal forgery generator which creates three-dimensional landscapes as well as
clouds and planets, plus éwrmore modules which explore other aspects of Chaos. The user guide of
more than 200 pages includes an introduction by James Gleick and detaimdagons by Rudy
Rucker of the mathematics and algorithms used by each program.
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NAME
ppmglobe - generate strips to glue onto a sphere

SYNOPSIS
ppmglobe stripcount

DESCRIPTION
This program is part dfletpbm(1).

ppmglobe does the imerse of a cylindrical projection of a spherBtarting with a cylindrical projec-
tion, it produces an image you can cut up and glue onto a sphere to obtain the spherical image of which
it is the cylindrical projection.

What is a cylindrical projectionPnagine a map of the Earth on flat pap&here are lots of diérent
ways cartographers stivahe three dimensional information in such @ thmensional map. Theytin-
drical projection is oneYou could male a glindrical projection by putting a light inside a globe and
wrapping a rectangular sheet of paper around the globe, touching the globe at the Htpeatdrace
the image that the light projects onto the papery the paper out flat and youvieaa cyindrical pro-
jection.

Heres whereppmglobe comes in: Pass the image on that paper throyggmglobe and what comes
out the other side looks somethingelikis:

Example of map of the earth run through ppmglobe
You ocould cut out the strips and glue it onto a sphere andly@vea wpy of the original globe.

Note that cylindrical projections are not what you normally see as maps of the Fauthe more
likely to see a Mercator projectioin the Mercator projection, the Earth gets stretched North-South as
well as East-West as you reawvay from the Equatorlt was irvented for use in nagation, because
you can drev straight compass courses on it, but is used to day because it is pretty.

You can find maps of planets at maps.jpl.nasa.go

PARAMETERS
stripcountis the number of stripgpmglobeis to generate in the output. More strips makes it easier to
fit onto a sphere (less stretching, tearing, and crumpling of paper), bes iyak do more cutting out
of the strips.

SEE ALSO
ppm(1)

HISTORY
ppmglobewas rew in Netpbm 10.16 (June 2003).

It is derived from
Max Gensthaler'ppmglobemap.

AUTHORS
Max Gensthalewrote a program he callggbmglobemapin June 2003 and suggested it for inclusion
in Netpbm. Bryan Henderson modified the code slightly and included it in Netpppmagobe
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NAME
ppmhist - print a histogram of the colors in a PPM image

SYNOPSIS
ppmhist [-hexcolor | -float | -colorname | -map] [-nomap] [-noheadel [-sort={frequency,rgb}]

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmhistreads a PPM image as input and generates a histogram of the colors in the image, i.e. a list of
all the colors and e mary pixels of each color are in the image.

Output Format
The output is one line for each color in the input image.

By default, there are tines of column header at the top. Use-t@headeroption to suppress those
lines.

In each lineppmhist identifies the color by red, green, and blue componeBysdefault, it lists each

of these in decimal, using the exact values that are in the PPM input. So if the image haal @imaxv
255, the numbers in the listing range from 0 to 28hth the-hexcolor option, you can change these
numbers to headecimal. Vith the-float option, the numbers are fractional, adjusted to a maxval of 1.

Each line lists the luminosity of the calolt is in decimal on the same scale as the rgb values (see
above).

Each line lists the number of pixels in the image thag ftae color This is in decimal.

OPTIONS
-sort={ frequency,rgb}
The -sort option determines the order in which the colors are listed in the odtpgtiency
means to list them in order of Wixels in the input image ka the color with the most rep-
resented colors firstgb means to sort them first by the intensity of the red component of the
color, the of the green, then of the blue, with the least intense first.

The default igrequency.

-hexcolor
Print the color components inXseecimal. Seeutput format .

You may not specify this option along witfloat or map.

-float  Print the color components and the luminosity as floating point numbers in the range [0,1].
See output format .

You may not specify this option along withexcolor or map.

This option was added in Netpbm 10.19 yistmber 2003).

-map Generates a PPM file of the colormap for the image, with the color histogram as comments.
See output format .

You may not specify this option along witfioat or hexcolor.
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-nomap
Generates the histogram for human reading. This is the default.

-colorname
Add the color name to the outputhis is the name from the system color dictionary . If the
exact color is not in the color dictionary is the closest color that is in the dictionary and is
preceded by a '*'. If you dotn’havea g/stem color dictionarthe program fails.

This option was added in Netpbm 10.10 (October 2002).

-noheader
Do not print the column headings.

SEE ALSO
ppm(1), pgmhist(1), pnmcolormmap(1), pnmhistmap(1), ppmchangel)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
ppmlabel - add text to a PPM image

SYNOPSIS
ppmlabel

[-angleangld

[-background { transparent | color } ]
[-color color]

[-file filenamé

[-size

textsiz¢

[-text text_string

[-x columr

[y row]

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmlabel uses the text drawing facilities ppmdraw to add text to a PBM imageYou control the
location, size, baseline angle, color of the text, and background coloy)ivith command line gu-
ments. YBu can specify the text on the command line or supply it in files.

You can add ay number of separate labels in a singleogation of ppmlabel, limited only by ag
restrictions your environment has on the number and size of program arguments (e.gs ashell’
mand size limit).

If you dont specify ppmfile ppmdraw reads its input PPM image from Standard Input.
The output image goes to Standard Output.

A more sophisticated way to add a label to an image is t@lusgext or pbmtextps to create an
image of the text, thepamcompto overlay it onto the base image.

OPTIONS
The arguments on thgpmlabel command line are not options in the strict sense;, éhe commands
which control the placement and appearance of tktebiing added to the input pixmafhey are
executed left to right, and gmumber of arguments may appear.

You can abbreviate arn'option” to its shortest unique prefix.
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-angleangle
This option sets the angle of the baseline of subsequdntaegleis an integral number of
degrees, measured counterclockwise from theasas of the image.

-background { transparent | color}
If the argument idransparent, ppmlabel dravs the text ger the eisting pixels in the
pixmap. Ifyou specify acolor (see thecolor option belav for information on ha to secify
colors),ppmlabel generates background rectangles enclosing subsequerdrtd those rec-
tangles are filled with that color.

-color color
This option sets the color for subsequent text.

Specify the colordolor) as described for the argument of thpm_parsecolor()library rou-
tine .

-colour is an acceptable alternate spelling.

-file filename

This option causegpmlabel to read lines of text from the file namigénameand drav it on
successie lines.

-Sizetextsize
This option sets the height of the tallest charactergeabe baseline ttextsizepixels.

-text text_string
This option causeppmlabel to drav the specified text string. It advances the location for
subsequent text by 1.75 times the curtektsize which allows draing multiple lines of tet
in a reasonable manner without specifying the position of each line.

Note that if you imoke ppmlabel via a shell command and your text string contains spaces,
you'll have © quote it so the shell treats the whole string as a singéntok.g.
$ ppmlabel -text "this is my text" baseimage.ppm >annotatedimage.ppm

-x column
This option sets the pixel column at which subsequent text will be left justified. Depending on
the shape of the first charactitre actual text may begin adgixels to the right of this point.

-y row This option sets the pixel wowhich will form the baseline of subsequenttteCharacters

with descenders, such as "y," will extend kethis line.

LIMIT ATIONS

Text strings are restricted to 7 bit ASCIl. Thextdont used byppmdraw doesnt include definitions
for 8 bit ISO 8859/1 characters.

When draving multiple lines of text with a non-transparent background, it should probably fill the
space between the lines with the background cdihis is trick/ to get right when the text is rotated to
a ron-orthogonal angle.

SEE ALSO
ppmmake(1), pbmtext(1), pbmtextps(1), pamcomp(1), ppm(1)
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AUTHOR
Copyright (C) 1995 by John ¥ker kdvin@fourmilab.ch WWW home page: http://wwdfourmi-

lab.ch/

Permission to use, cgpmodify, and distribute this software and its documentation fgr@mpose and
without fee is hereby granted, withoutyaoonditions or restrictionsThis software is provided “as is’
without express or implied warranty.
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NAME
ppmmale - aeate a PPM image of a specified color and dimensions

SYNOPSIS
ppmmake ‘maxval=maxval color width height

All options can be abbvéted to their shortest unique prefixou may use tw hyphens instead of one
to designate an optioriYou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).

ppmmake produces a PPM image of the specified ¢alidth, height, and maxval.

Specify the colordolor) as described for the argument of thpm_parsecolor()library routine .

EXAMPLES
ppmmale red 50 50
ppmmale mgb:ff/80/80 50 100 -maxval=5

OPTIONS
-maxval=maxval
The maxval for the generated image. Default is 255.

This option did not exist before June 2002. Before, the maxval was
always 255.

SEE ALSO
pbmmake(1), ppmpat(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
ppmmix - blend together vPPM images

SYNOPSIS
ppmmixfadefactor

ppmfilel

ppmfile2

DESCRIPTION
This program is part dfletpbm(1).

ppmmix reads tw PPM images as input and mixes them together using the speeaifiedttor The
fade factor may be in the range from 0.0 (only ppmfideédiage data) to 1.0 (only ppmfile2image
data). Arything in between specifies a smooth blend between thérages.

The two pixmaps must hae the same size.

pamcompis a more general alternasi It allows you to mix images of different size and twé&he
fade factor vary throughout the image (through the use of an alpha mask).

SEE ALSO
pamcomp(1), ppm(1)

AUTHOR
Copyright (C) 1993 by Frank Neumann
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NAME
ppmnorm - replaced by pnmnorm

DESCRIPTION
This program is part dfletpbm(1).
ppmnorm was replaced in Netpbm 9.25 (March 2002)grynnorm(1).

pnmnorm is backward compatible withpmnorm except that for PBM and PGM input, it produced
PBM and PGM output.
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NAME
ppmntsc - Mak RGB colors lgd for NTSC or PAL color systems.

SYNOPSIS
ppmntsc

[--pal] [--legalonly] [--illegalonly] [--correctedonly] [--verbosd [--debud] [infile]

Minimum unigue abbreviations of options are acceptable.

DESCRIPTION
This program is part dfletpbm(1).

This program makes colorggi@ in the NTSC (or BRL) color systems. Often, images generated on the
computer are made for use in vies which ultimately end up on video tapdowever, the range of

colors (as specified by their RGB values) on a computer does not match the range of colors that can be
represented using the NTSC (or PAL) systems. If an image withdilleolors is sent directly to an

NTSC (or PAL) video system for recording, the @8 colors will be clipped. This may result in an
undesirable looking picture.

This utility tests each pixel in an image to see iiisfwithin the Igd NTSC (or PAL) range. If not, it
raises or lowers the s saturation in the output so that it doedl fvithin legd limits. Piels that are
already OK just go unmodified into the output.

Input is from the file namethput If inputis -, input is from Standard Input. If you deérspecify
input, input is from Standard Input.

Output is alvays to Standard Output.

This program handles multi-image PPM input, producing multi-image PPM output.

OPTIONS
--pal  Use the PAL transform instead of the default NTSC.

--verbose
Print a grand total of the number of gkt pixels.

--debug
Produce a humongous listing of gi@ colors and their lgd counterparts. NOTE: This
option may produce a great deal of output.

--legalonly
Output only pixels that are alreadg# Outputblack in place of pixels that are not.

--illegalonly
Output only pixels that are i@ (and output them uncorrectedputput black in place of
pixels that are alreadydd.

--correctedonly
Output only pixels that are corrected versions ofjdipixels. Outpublack in place of pigls
that are already ¢ml.
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SEE ALSO
pnmdepth(1), ppmdim(1), ppmbrighten(1), ppm(1)

AUTHOR
Wes Barris, Minnesota Supercomputer Centac., Bryan Henderson
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NAME
ppmpat - ma& a petty PPM image

SYNOPSIS
ppmpat {-gingham2-g2} | { -gingham3-g3} | -madras | -tartan | -poles| -squig | -camo| -anticamo
width height

You can abbreviate arnoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

ppmpat produces a PPM of the specified width and height, with a pattern in it.

This program is mainly to demonstrate use of the ppmdoaitines, a simple but powerful aving
library. See the ppmdrah include file for more info on using these routines. Still, some of the pat-
terns can be rather prettyf you hare a olor workstation, something kkppmpat -squig 300 300 |
pnmquant 128should generate a nice background.

Some of these patternsvealarge numbers of colors, so if youant a simpler pattern, upamaquant
on the output.

OPTIONS
The options specify various pattern types:

-gingham?2
A gingham check pattern. Can be tiled.

-gingham3
A slightly more complicated gingham. Can be tiled.

-madras
A madras plaid. Can be tiled.

-tartan A tartan plaid. Can be tiled.

-poles Color gradients centered on randomly-placed poles.
-squig Squiggley tubular pattern. Can be tiled.

-camo Camouflage pattern.

-anticamo
Anti-camouflage pattern - lék-camo, but ultra-bright colors.

REFERENCES
Some of the patterns are from 'Desigeéguide to Color 3’ by Jeanne Allen.
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SEE ALSO
pnmtile(1), pnmqguant(1), ppmmake(1), ppmrainbow(1), ppm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
ppmquant - quantize the colors in a PPM image down to a specified number

SYNOPSIS
ppmquant [-floyd|-fs] ncolors [ppmfilg ppmquant [-floyd|-fs] [-nofloyd|-nofs] -mapfile mapfile
[ppmfilg
All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one

to designate an optior¥ou may use either white space or equals signs between an option name and its
value.

DESCRIPTION
This program is part dfletpbm(1).

ppmquant is obsolete. All it does mois invoke pnmqguant or pnmremap. You should use one of
those programs in gmew program, or if you are modifying an old program, and your program does
not hare o work with a version of Netpbm before 9.21 (January 20@bmquant exists only for
name compatibility.

pnmquant is fully backward compatible witbpmqguant without the -mapfile option; pnmremap is
fully backward compatible witppmqguant with the-mapfile option.

Except with diferences suggested by the syntax synopsigeappmquant’s function is the same as
pnmqguant andpnmremap.

Before Netpbm 10.19 (Nember 2003),ppmquant was a @mpletely separate program from
pnmquant, and was a bona fide PPM programhat means if youayeit a PGM or PBM image as
input, it would process it as if it were PPM and generate a PPM outjout. Snce it is really a PNM
program, it processes PBM and PGM inputs as whgtafeeand produces the same kind of output.

Note: The reasomppmquant was changed in Netpbm 10.19 is that for some time before that,
ppmquant had a serious bug thabwld hare keen difficult to fix -- it chose the wrong color s&fain-
taining two versions of the same code did not mainse.

SEE ALSO
pnmquant(1), pnmremap(1), pnmcolormap(l), pamsedl), ppm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
ppmquantall - run ppmqguant on a bunch of files all at once, gatthee a common colormap

SYNOPSIS
ppmquantall

[-ext exension
ncolors

ppmfile...

DESCRIPTION
This program is part dfletpbm(1).

ppmguantall takes a bunch of PPM images as input, choosetorscolors to best represent all of the
images, maps thexisting colors to the me ones, ancverwrites the input files with the nev quan-
tized versions.

If you dont want to aerwrite your input files, use thext option. Theoutput files are then named the
same as the input files, plus a period and the extension text you specify.

Verbose explanation: Let'say youve got a dozen PPMs that youant to display on the screen all at
the same timeYour screen can only display 256 different colors, but the PPMs &#tal of a thou-
sand or so different colord=or a sngle PPM you sole this problem withpnmquant; ppmquantall
solves it for multiple PPMs. All it does is concatenate them together into one big PPphmauant

on that, and then split it up into little PPMs again.

(Note that another way to selthis problem is to pre-select a set of colors and thepmusgemap to
separately quantize each PPM to that set.)

SEE ALSO
pnmquant(1), pnmremap(1), pnmcolormap(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
ppmrainbav - Generate a rainbow

SYNOPSIS
ppmrainbow

[-width=numbef

[-height=numbet [-tmpdir= directory]
[-norepeat

[-verbosd

color ...

All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one
to designate an optior¥ou may use either white space or equals signs between an option name and its
value.

DESCRIPTION
This program is part dfletpbm(1).

ppmrainbow generates a PPM image thatiés from one color to another to another from left to right,
like a minbav. The colors are those you specify on the command line, in that ortderfirst color is
added again on the right end of the image unless you speciyatepeatoption.

If you want a vertical or other non-horizontal raimhaoun the output throughnmrotate or pamflip.

One use for such a rainlbas to mmpose it with another image under an alpha mask in order to add a
rainbav area to another image. In fact, you can makinbowv-colored text by usingbmtext, pam-
comp, and ppmrainbow.

OPTIONS
-width number
The width in pixels of the output image.

Default is 600.

-height number
The height in pixels of the output image.

Default is 8.

-norepeat

This option maksppmrainbow end the rainbe with the last color you specifywithout this
option, ppmrainbow adds the first color you specify to the right end of the rainh® if you
had repeated it(l don't undeistand the point of this default behavior; #igs today just for
backwad compatibility).

-tmpdir
The directory specification of the directgggmrainbow is to use for temporary files.

Default is the value of thEMPDIR environment variable, dtmp if TMPDIR is not set.
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-verbose
Print the 'commands’ (wocations of other Netpbm programs) tpamrainbow uses to cre-
ate the image.

SEE ALSO
ppmmake(1), pamcomp(1), pbmtext(1), ppmfade(1), pnmrotate(1), pamflip(1), ppm(1).

AUTHOR
Arjen Bax wroteppmrainbow in June 2001 and contributed it to the Netpbm package. Bryan Hender
son wrote this manual in July 2001.
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NAME
ppmrelief - run a Laplacian relief filter on a PPM image

SYNOPSIS
ppmrelief

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).
ppmrelief reads a PPM image as input, does a Laplacian relief @tidrwrites a PPM image as out-
put.

The Laplacian relief filter is described in 'Beyond Photogyaply Holzmann, equation 3.191t's a
sort of edge-detection.

SEE ALSO
pgmbentley(1), pgmoil(1), ppm(1)

AUTHOR
Copyright (C) 1990 by Wilson Bentvhb@hoh-2.att.cojn
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NAME

Table Of Contents

ppmrough - create PPM image ofateolors with a ragged border between them

SYNOPSIS

ppmrough

[-left pixeld
[-right pixeld
[-top pixeld
[-bottom pixelq
[-width pixeld
[-height pixeld
[-bg rgb:##/##1##%
[-fg rgb:##/##1H#R
[-var pixeld

[-init seed

[-verbosd

All options can be abbreviated to their shortest unique pr&fixi may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION

This program is part dfletpbm(1).

ppmrough generates a PPM image of the specified width, height, and cglprsrough tiles the
image into semi-rectangular regions with a ragged borders between Itheatculates the fluctuations
with therand() standard C library function.

ppmrough writes the PPM image to Standard Output.
The maxval of the output image is 255 (You can change thigpwitidepth).

Use the optiondeft or -right, respectiely, to make vertical borders, andop or -bottom, respectiely,

to generate horizontal borders inside the image. Each of these options needs anadhiegéxels
that determines theverage distance of the interior border to the related edge of the inYagemay
combine theleft, -right, -top, and -bottom options to generate an image with more than one horder
The algorithm ensures that you can concatenateinvages produced with the same (ileft) value
without dislocations.

You gecify the dimensions of the generated image withwhdth and-height options.

Use the-bg and-fg options to set the background (mia) color and the foreground (interior) cqlor
respectiely. If you dont specify ary of the-left, -right, -top, and -bottom options, all pixels are set to
foreground colar The defaults are white foreground and black background.

Use the-var option to control the 'raggedness’ of the bordEne less its &lue is the smoother the bor
der is. You can initialize the pseudo-random generator with-ihié option.

You could useppmrough with ppmtopgm to create a PGM alpha mask and use it to roughen up the
edges of another image.
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OPTIONS
-left pixels
Specifies the mean distance of the border from the left margin (default: no border).
-right pixels
Specifies the mean distance of the border from the right margin (default: no border).
-top pixels

Specifies the mean distance of the border from the top margin (default: no border).

-bottom pixels
Specifies the mean distance of the border from the bottom margin (default: no border).

-width pixels
Specifies the width of the image (default: 100).

-height pixels
Specifies the height of the image (default: 100).

-bg color
Background color Specify this the same way you specify a color with
ppmmake. Default is black.

-fg color
Foreground colar Specify this the same way you specify a color with
ppmmake. Default is white.

-var pixels
Specifies the variance of the ragged border (default: 10). Must be agog#ber Set pix-
elsto 1 to get a straight border.

-init seed
Use this option to initialize the pseudo-random number generator (the Standard C library
rand() function) withseed

-verbose
Runppmrough in verbose mode. It reports all parameters on Standard Error.

SEE ALSO
ppmmake(1), pnmcat(1), ppmtopgm(1), ppm(1),

HISTORY
This program was added to Netpbm in Release 10.9 (September 2002).

AUTHOR
Copyright (C) 2002 by Eckard Specht.
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NAME
ppmshadw - add simulated shadows to a PPM image

SYNOPSIS
ppmshadow[-b blur_siz@ [-k] [-t] [-x xoffse} [-y yoffsel [ ppmfild

DESCRIPTION
This program is part dfletpbm(1).

ppmshadow adds a simulated shasldo an image, giving the appearance that the contents of the
image float abee the page, casting a diffuse shadan the backgroundShadavs can either be black,

as cast by opaque objects, or translucent, where thevghakés on the color of the object which casts
it. You can specify the crispness of the sladnd its displacement from the image with command
line options.

ppmshadow sees your image as a foreground on a background. The background color igwhate
color the top left pigl of your image is. The background is all the pixels that are that color and the
foreground is gerything else. The shadothatppmshadowgenerates is a shad®f the forground,

cast on the background.

The shadw is the same size as the foreground, plus some fringes as determinedtbppkien. Itis
truncated to fit in your image. The output image is the same dimensions as the input image.

You can usepamcompto place a foreground imageep a background before runningpmshadowon
it. You can usppmmaketo male the background image (just an image of a solid color).

OPTIONS

-b blur_size
Sets the distance of the light source from the imdgeger values mee the light source
closer casting a more diffuse shaspwhile smaller settings nve the light further waay,
yielding a sharper shado blur_sizeis the number of pieds of fringe there is on the shado
beyond where the shadavould be if there were no blurring.

The default is 11 pixels.

Note that this option controls only the fringing effect of moving the light source closer to the
object. Itdoes not makthe shada grow or shrink as would happpen in the real world if you
moved a int light source closer to and further from an object.

-k Keep the intermediate temporary image fil&hen debugging, these intermediate files pro-
vide mary clues as to the source of an err8ee belw for a list of the contents of each file.

-t Consider the non-background material in the image translucent -- it castsstadts avn
color rather than a black shadonhich is defult. Thisoften results in fuzzydifficult-to-read
images but in some circumstances may look better.

-X xoffset
Specifies the displacement of the light source to the left of the intagger settings okoff-
setdisplace the shadoto the right, as would be cast by a light further to the left. If not speci-
fied, the horizontal offset is half bfur_size (above), to the left.

-y yoffset

Specifies the displacement of the light sourcevalfte top of the imagelLarger settings dis-
place the shadwo downward, corresponding to namg the light further abee te top of the
image. Ifyou dont specify -y, the vertical offset deiults to the same as the horizontdseff
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FILES

(above), upward.

Input is a PPM file named by thgpmfilecommand line gument; if you dort’ specify ppmfile the
input is Standard Input.

The output is a PPM file, written to Standard Output.

ppmshadow creates a number of temporary files asxécates. ltcreates a e directory for them,
/tmp/ppmshadowpid, wherepid is the process ID of thepmshadowprocess. Ithe TMPDIR envi-
ronment variable is sgppmshadowcreates the directory there insteadtofp.

In normal operatiorppmshadowdeletes each temporary file as soon as it is done with it areb lea
debris around after it complete$o presere the intermediate files for debugging, use-theommand
line option.

The temporary files are:

infile.ppm
A copy of the input.

bgmask.ppm
Positve bnary mask

convkernel.ppm
Corvolution kernel for blurring shadow

blurred.ppm
Blurred, colored shadoimage

blurred2.ppm
Blurred shade image before coloring

shadov.ppm
Clipped shade image, offset as requested

background.ppm
Blank image with background of source image

shadov.ppm
Offset shadow

fgmask.ppm
Inverse mask file

justfg.ppm
Just the forground. Resis black. Original image timesverse mask.

shadback.ppm
Generated shadotimes positie mask
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allbutfg.ppm
Everything but the foreground (foreground area is black).

LIMIT ATIONS
The source image must containfmigént space on the edges in the direction in which the gh&lo
cast to contain the shado- if it doesnt some of the internal steps magilf You can usually>gand
the border of a too-tightly-cropped image withmmargin before processing it withpmshadow

Black pixels and pigls with the same color as the image backgroundtdmst a shade. If this
causes unintentional 'holes’ in the shagdill the offending areas with a color which differs from
black or the background by RGB values of 1, which will be imperceptible to thewi&nce the
comparison is exact, the modified areas wilkmast shadows.

The background color of the source image (which is preserved in the output) is deemed to be the color
of the pixel at the top left of the input image. If that pixel tigairt of the background, simply add a
one-pixel border at the top of the image, generate the wHattge, then delete the border from it.

If something goes wrong along theayw the error messages from the various Netpbm programs
ppmshadow calls will, in general, provide little or no clue as to whppmmshadowwent astray In

this case, Specify thé option and ramine the intermediate results in the temporary files (which this
option causes to be presedy. If you manually run the commands thgimshadow runs on these

files, you can figure out where the problem is. In problem cases where you want to manually tweak the
image generation process along thejwou can lkeep the intermediate files with tHe option, modify

them appropriately with an image edjttnien recombine them with the steps used by the code in
ppmshadow

See thegppmshadow.docfile in the Netpbm source tree for additional details and examples of the inter
mediate files and debuggipgmshadow

Shadavs are by default black, as cast by opaque material in the image occluding whit&ghhe-t
option to simulate translucent material, where the shiddkes on the color of the object that casts it.
If the contrast between the image and background is insufficiert, dpgion may yield unattracte
results which resemble simple blurring of the original image.

Because Netpbm used tovieaa maximum maxal of 255, which meant that the largest waation
kernel pnmcorvol could use was 11 by 1ppmshadowincludes a horrid, CPU-time-burning kludge
which, if a blur of greater than 11 is requested, performs an initigbledion with an 11 x 11 é&rnel,

then callspnmsmooth (which is itself a program that calgimcornvol with a 3 x 3 kernel) as mgn
times as the requested blur exceedsIf$.ugly, but it gets the job done on those rare occasions where
you need a blur greater than 11.

If you wish to generate an image at high resolution, then scale it to publication sizamihalein
order to eliminate jagged edges by resampling bist to generate the shadm the original high res-
olution image, prior to scaling it d in size. If you scale first and then add the shagou’ll get an
unsightly jagged stripe between the edge of material and itswhadamto resampled pixels intermedi-
ate between the image and background obscuring thevehado

EXIT STATUS
ppmshadow returns status 0O if processing was completed without errors, and a nonzero Unix error
code if an error prented generation of output. Some errors may result in the script aborting, usually
displaying error messages frorarious Netpbm components it uses, without returning a nonzero error
code. Wherthis happens, the output file will be emy be sre to test this if you need to kmaf the
program succeeded.

SEE ALSO
pnm(1), pnmmargin(1), pnmcornvol(1), pamscal€l), pnmsmooth(1), ppm(1)
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AUTHOR
John Walker http://www.fourmilabh Augusi8, 1997

COPYRIGHT
This software is in the public domain. Permission to usey, copdify, and distribute this softare and
its documentation for gmpurpose and without fee is hereby granted, withoytcamditions or restric-
tions.
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NAME
ppmshift - shift lines of a PPM image left or right by a random amount

SYNOPSIS
ppmshift shift [ppmfilg

DESCRIPTION
This program is part dfletpbm(1).
ppmshift reads a PPM image as inp&hifts every row of image data to the left or right by a certain
amount. Theshift parameter determines bywanary pixels a rav is to be $ifted at most.

This is another one of those effects | intended to use for MPEG téstartunately this program will
not help me here - it creates too random patterns to be used for anim&tiing.might give interest-
ing results on still images.

EXAMPLE
Check this out: See your favaurite models pcture from something | dt.binaries.pictures.supermod-
els (ok, or from ay other picture source), ceert it to ppm, and process it e.g.dikhis, assuming the
picture is 800x600 pixels:

#take the upper half, and lea it like it is
pamcut -top=0 -width=800 -height=300 cs.ppm >upper.ppm

#tale the lower half, flip it upside down, dim it and distort it a little
pamcut -top=300 -width=800 -height=300 cs.ppm | pamflip -topbottom | ppmdim 0.7 | ppmshift 1

#and concatenate thedwieces
pnmcat -topbottom upper.ppm lower.ppm >newpic.ppm

The resulting picture looks kkthe image being reflected on a water surface with slight ripples.

SEE ALSO
ppm(1), pamcut(1), pamflip(1), ppmdim(1), pnmcat(1)

AUTHOR
Copyright (C) 1993 by Frank Neumann
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NAME
ppmspread - displace a PPM imaggkels by a random amount

SYNOPSIS
ppmspread

amount
[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmspreadreads a PPM image as input andvesoarery pixel around a bit relaté © its original posi-
tion. amountdetermines by he mary pixels a pixel is to be med around at most.

Pictures processed with this filter will seem to be somewhat dissolved or unfocussed (althpugh the
appear more coarse than images processed by somethipgrikenval.

SEE ALSO
ppm(1), pnmconvol (1)

AUTHOR
Copyright (C) 1993 by Frank Neumann
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NAME
ppmsvgalib - display PPM image on Linux console using Svgalib

SYNOPSIS
ppmsvgalib

[-mode=modé

All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one
to designate an optiorivou may use either white space or an equals sign between an option name and
its value.

DESCRIPTION
This program is part dfletpbm(1).

ppmsvgalib displays a PPM image on a Linux virtual console using thal@véacility. Svgalib is a
popular means of displaying Graphics in Linux without the use of the X Wisistem.

If you run ppmsvgalib with a wersion of Svgalib earlier than 1.9, you must run it with
CAP_SYS_RAVIO capability (on most Linux systems, that means you run it as superuser), because
Svealib uses theoperm() system call to access the console hamw Never Svgalib has itsven

device drver, 0 you need only properly permissions on a device special file to access the console.

ppmsvgalibis not capable of using color mapped video modes. These are the old video modes that are
usually called '8 bit’ color modes.

ppmsvgalibis a bare displayert won’t do any manipulation of the image and is not interaetin any
way. If you want a regular interacé gaphics viewer that uses Svgalib, agv (not part of Netpbm).

To exit ppmsvgalib while it is displaying your image, send it a SIGINTR signal (norméiig means
'hit control C’).

ppmsvgalib dravs a white border around the edges of the screen. It does this to help you isolate prob-
lems between the image you're displaying and the facilities you're using to display it.

(Note: if the image you're displaying reaches the edges of the screen, it will replace the white border).
ppmsvgalib places the image in the center of the screen.

If your image is too big to display in the video mode you selegeaisvgalib fails. You can use
pamcut to cut out a part of the image to display or pamscaleto shrink the image to fit.

If you want to play wittppmsvgalib, ppmcieis a good way to generate a test image.

To be pedantic, we must observhat ppmsvgalib displays a PPM image in the correct colors only if
the display has a transfer function which is the exagrse of the gamma function that is specified in
the PPM specification. Happilynost CR displays are pretty close.

Running the PPM image throughmgammacan help causppmsvgalibto display the correct colors.

OPTIONS
-mode=mode
This tellsppmsvgalib what video mode to usenodeis the Svglib video mode numberYou
can get a list of all the video modes and theirdliagvideo mode numbers with the program
vgatestthat is packaged with Safib. (Unfortunately the various interesting programs that
are packaged with Svgalib are typically not installed on systems thathHeaSvgalib library
installed).

In practice, there are probably onlyawnodes you'll @er care about: 25 is the standard
SVGA direct color mode, which is 1024 columns by 768 rows with 8 bit red, green, and blue
components for each pixel and rané/ options. 28is the same, Wt with the popular higher
resolution of 1280 x 1024.
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But if you have an dder video controller (with less than 4MB of memory), those modestaren’
available and you might li&k mode 19, which is 640 x 480 and takes less thangsyge of
video memory This is a standard VGA video mode.

SEE ALSO
pamcut(1), pamscalgl), ppmcie(1), ppm(1), zgv, Svgalib, vgatest

AUTHOR
By Bryan Henderson, January 2002.

Contributed to the public domain.
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NAME

ppmtoacad - carert PPM to Autocad database or slide

SYNOPSIS

ppmtoacad

[-dxb]

[-poly]

[-background color]

[-white]

[-aspectratio]

[-8]

[ppmfilg

You may abbreviate anoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

ppmtoacadreads a PPM image as input and produces an Autocad® slide file or binary database import

(.dxb) il

e as output. If you dongpecify ppmfile ppmtoacadtakes the input from Standard Input.

(Typographical note: the name of Autocad is often rendered as AutoCAD. Netpbm documentation uses
standard American typographwherein that is not a valid form of capitalization).

OPTIONS
-dxb

-poly

ppmtoacadwrites an Autocad binary database import (.dxb) fifeu read this file with the

DXBIN command and, once loaded, it becomes part of the Autocad geometrical database, so
you can vigv and edit it like any ather object. Each sequence of identical pixels becomes a
separate object in the database; this can resudirinlarge Autocad drawing fileddowever,

if you want to trace wer a bitmap, it lets you zoom and pan around the bitmap as you wish.

If you dont specify the-dxb option, ppmtoacad generates an Autocad slide filBlormally
each rav of pixels is represented by an Autocad line entifyyou specify-poly, ppmtoacad
renders the pixels as filled polygons. If youwithe slide on a display with higher resolution
than the source image, this will cause theelsixo expand instead of appearing as discrete
lines against the screen background coRegettably this representation yields slide files
which occuy more storage space andédinger to display.

-background color

Most Autocad display drers can be configured to useyaavailable color as the screen back-
ground. Somausers prefer a black screen background, others white, while splinter groups
adwocate lirnt ochertawny puce, and shocking graypiscarding pixels whose closest Auto-

cad color representation is equal to the background color can substantially reduce the size of
the Autocad database or slide file needed to represent a bitmap. If yowspdmify -back-

ground, ppmtoacad assumes the screen background color to be bMol.may specify an

Autocad color number as the screen backgroppditoacad assumes color numbers to spec-

ify the hues defined in the standard Autocad 256 color palette.
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-white Since mawy Autocad users choose a white screen background, this option is provided as a
short-cut. Specifyingwhite is identical in effect tebackground 7.

-aspectratio
If the source image had non-squareefEx(which means it is not standard PPM), specify the
ratio of the pixel width to pixel height aatio. ppmtoacadwill correct the resulting slide or
.dxb file so that pixels on the Autocad screen will be squaseexample, to correct an image
made for a 320x200 VGA/MCGA screen, specdgpect 0.8333

-8 Restricts the colors in the output file to the 8 RGB shades.

RESTRICTIONS
Autocad has a fixed palette of 256 colors, distdd along the hue, lightness, and saturati@s.ao
it may poorly render images which contain maearly-identical colors, or colors not closely approxi-
mated by Autocad’palette.

ppmtoacad works best if the system displaying its output can display the full 256 color Autocad
palette. Monochrome} color, and 16 color configurations will produce less than optimal results.

When creating a .dxb file or a slide file with tpely option, ppmtoacadfinds both vertical and hori-
zontal runs of identical pixels and consolidates them into rectangglanseto reduce the size of the
output file. This is déctive for images with large areas of constant colaritis no sibstitute for true
raster to vector camersion. Inparticular this process does not optimize thin diagonal lines at all.

Output files can be huge.

SEE ALSO
Autocad Reference Manud@lide File FormaandBinary Drawing Intechange (DXB) Files ppm(1)

AUTHOR
John Walker
Autodesk SA
Avenue des Champs-Montants 14b
CH-2074 MARIN
Suisse/Schweiz/Svizzera/Svizra/Switzerland
Usenetkdvin@Autodesk.com
Fax:038/33 88 15
Voice:038/33 76 33

Permission to use, cgpmodify, and distribute this software and its documentation fgr@ampose and
without fee is hereby granted, withoutyazonditions or restrictions. This software is provided 'as is’
without express or implied warranty.

Autocad and Autodesk are registered trademarks of Autodesk, Inc.
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NAME
ppmtoarbtxt - generate image in arbitrary text format from PPM image

SYNOPSIS
ppmtoarbtxt bodyskl[-hd headsKl[-tl tailskl] [ ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtoarbtxt generates simplextbased graphics formats based on format descriptioas gs nput.
A text-based graphics format is one in which an image is represented by XNk plain format,
but unlike PNM raw format).

ppmtoarbtxtreads a PPM image as inplor each pixel in the imaggpmtoarbtxt writes the con-
tents of the skeleton filkodysk] with certain substitutions based on the value of thelpie stdout.
The substitutions are as follows:

#(ired format blackref whitergf
generates an integer in the rarmackrefto whiterefusingformatrepresenting the red inten-
sity of the pixel. A red intensity of 0 becomdsackref a red intensity of maxval becomes
whiteref

#(ired) is equiaent to#(ired %d 0 255)

#(igreenformat blackref whitergf
Same ag(ired..., but for green.

#(iblue format blackref whitergf
Same ag(ired..., but for blue.

#(ilum format blackref whitergf
Same as#(ired..., but representing the luminance value (0.299*red + 0.587*green +
0.114*blue) of the pixel.

#(fred format blackref whitergf
Same a#(ired..., but generates a floating point number instead of an integer.

#(fred) is equvalent to#(fred %f 0.0 1.0)

#(fgreenformat blackref whitergf
Same a#(fred..., but for green.

#(fblue format blackref whitergf
Same a#(fred..., but for blue.

#(flum format blackref whitergf
Same as#(fred..., but representing the luminance value (0.299*red + 0.587*green +
0.114*blue) of the pixel.
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#(width)
Generates the width in pixels of the image.

#(height)
Generates the height in pixels of the image.

#(posx)
Generates the horizontal position of the pixel, in pixels from the left edge of the image.

#(posy)
Generates the vertical position of the pixel, in pixels from the top edge of the image.

If the skeleton file ends with a LF-charactgymtoarbtxt ignores it -- it does not include it in the out-

put.
OPTIONS
-hd headskl
This option causegpmtoarbtxt to place the contents of the file nanmezhdsklat the bgin-
ning of the output, before the first pix It does the same substitutions astiodysk| except
substitutions based on a pixel value are undefined.
-tl tailskl
This option causeppmtoarbtxt to place the contents of the file namaiskl at the end of
the output, after the last @k Itis analogous tehd.
EXAMPLES

gray inversion
Here we generate a PGM plain-format image with gragréion (likeppmtopgm | pnminvert).

Contents of our head skeleton file:

P2
#(width) #(height)
255

Contents of our body skeleton file:

#(ilum %d 255 0)

povray file
Here we generate a yray file where each pixel is represented by a sphere at location (x,y,z) =
(posx,height-posiuminance). Theolor of the sphere is the color of the pixel.

Contents of our head skeleton:

#include 'colors.inc’

#include 'textures.inc’

camera {
location <#(width)* 0.6, #(height) * 0.7, 80>
look_at <#(widthy 0.5, #(height) * 0.5, 0>

}

light_source { <#(width) * 0.5, #(height) * 0.5, 25> color White
}
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Contents of our body skeleton:

sphere { <#(posx),#(height)-#(posy),#(ilum %d 0 10)>, 0.5
texture {
pigment {
color rgb <#(fred),#(fgreen),#(fblue)>
}
finish {
phong 1
}
}
}

SEE ALSO
pnmtoplainpnm(1) ppm(1)

HISTORY
ppmtoarbtxt was added to Netpbm in Release 10.14 (March 2003). It existed under theppame
totxt since 1995.

AUTHOR
Copyright (C) 1995 by Peter Kirchgessner
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NAME
ppmtobmp - covert a PPM image into a BMP file

SYNOPSIS
ppmtobmp

[-windows]
[-0s2
[-bpp=bits_per_pixdl

[ppmfilg

Minimum unique abbngation of option is acceptablérou may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

ppmtobmp reads a PPM image as input and produces a MicrosoflaNs or OS/2 BMP file as out-
put.

OPTIONS
-windows
Tells the program to produce a Microsoft Windows BMP file. (This is the default.)

-0s2  Télls the program to produce an OS/2 BMP file. (Before August 2000, this was the default).

-bpp  This tells hav mary bits per pixel you want the BMP file to contain. Only 1, 4, 8, and 24 are
possible. Bydefault,ppmtobmp chooses the smallest number with which it can represent all
the colors in the input image. If you specify a number too small to represent all the colors in
the input imageppmtobmp tells you and terminatesyou can usepnmquant or ppmdither
to reduce the number of colors in the image.

NOTES
To get a faithful reproduction of the input image, the maxval of the input image must béf 255.
something else, the colors in the BMP file may be slightly different from the colors in the input.

Windows icons are not BMP files. Ugpmtowinicon to create those.

SEE ALSO
bmptoppm(1), ppmtowinicon(1), pnmguant(1), ppmdither (1), ppm(1)

AUTHOR
Copyright (C) 1992 by David Wsanderson.
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NAME
ppmtoeyuv - covert a PPM image into a Berkgl& UV file

SYNOPSIS
ppmtoeyuv

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtoeyuv reads a PPM image as input and produces aekgrEncoder YUV (not the same as
Abekas YUV) file on the Standard Output file.

With no agument,ppmtoeyuvtakes input from Standard InpuDtherwise ppmfileis the file specifica-
tion of the input file.

ppmtoeyuv handles multi-image PPM input streams, outputting consecejilv images. There must
be at least one image, though.

SEE ALSO
eyuvtoppm(1), ppmtoyuv(1), ppm(1)
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NAME
ppmtogif - conert a PPM image to a GIF image

SYNOPSIS
ppmtogif

[-interlace]

[-sort]

[-mapfile mapfilg [-transparent=[=]color]
[-alpha=pgmfild

[-comment=tex{

[-nolzw] [ppmfild

All options can be abbreviated to their shortest unique pr¥tx. may use tw hyphens instead of one
to designate an optior¥ou may use either white space or equals signs between an option name and its
value.

DESCRIPTION
This program is part dfletpbm(1).

ppmtogif reads a PPM iamge as input and produces a GIF file as output.

This program creates only individual GIF imagd®. combine multiple GIF images into an animated
GIF, usegifsicle (not part of the Netpbm package).

ppmtogif creates either an original GIF87 format GIF file or the newer GIF89 format. It creates GIF89
when you request features that werev math GIF89, to wit the-transparent or -comment options.
Otherwise, it creates GIF87. Really old GIF readers cudukyi could not recognize GIF89.

OPTIONS
-interlace
Produce an interlaced GIF file.

-sort  Produce a GIF file with a sorted color map.

-mapfile=mapfile

Use the colors found in the filmapfileto create the colormap in the GIF file, instead of the
colors fromppmfile mapfilecan be ay PPM file; all that matters is the colors in it. If the col-
ors inppmfiledo not match those imapfile ppmtogif matches them to a 'best matctiou
can obtain a much better result by usimgnremap to change the colors in the input to those
in the map file.

The mapfilefile is not a palette file, just an image whose colors you want to use. The order of

colors in the GIF palette i@ rothing to do with where tlyeappear in thenapfileimage, and
duplication of colors in the image is irresat.

-transparent=color
ppmtogif marks the specified color as transparent in the GIF image.

If you dont specify -transparent, ppmtogif does not mark gncolor transparent teept as
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indicated by thealpha option).

Specify the colordolor) as described for the argument of thpm_parsecolor()library rou-
tine .

If the color you specify is not present in the imggamtogif selects instead the color in the
image that is closest to the one you spectfjoseness is measured as a cartesian distance
between colors in RGB spacé#. multiple colors are equidistanppmtogif chooses one of
them arbitrarily.

However, if you prefix your color specification with '=', e.gtransparent==red, only the
exact color you specify will be transparenf.that color does not appear in the image, there
will be no transparernyc ppmtogif issues an information message when this is the case.

You cannot specify botiRransparent and-alpha.

-alpha=pgmfile
This option names a PGM file that contains an alpha mask for the ipppgeogif creates
fully transparent pixels wherer the alpha mask indicates transpagegreater than 50%The
color of those pixels is that specified by tagphacolor option, or black by default.

To do this, ppmtogif creates an entry in the GIF colormap in addition to the entries for colors
that are actually in the imagét marks that colormap entry as transparent and uses that col-
ormap ind& in the output image to create a transparent pixel.

The alpha image must be the same dimensions as the input imageybhae any naxval.
White means opaque and black means transparent.

You cannot specify botiransparent and-alpha.

-alphacolor
See-alpha.

-comment=text
Include a comment in the GIF output with comment text

Without this option, there are no comments in the output.

Note that in a command shell, you'llveao use quotation marks arourext if it contains
characters (e.g. space) that would etde shell think it is multiple arguments:
$ ppmtogif -comment "this is a comment" <xxx.ppm >xxx.gif

-nolzw
This option is mainly of historical interest -- ivimlves use of a patent that ismexpired.

This option causes the GIF output, and tppsmtogif, not to use LZW (Lempel-Zi) com-
pression. As result, the image file is larger and, before the patent expiredyalties would
be owed to the holder of the patent on LZ®Be the section LICENSE b&lo

LZW is a method for combining the information from multiplegd#xinto a single GIF code.

With the-nolzw option, ppmtogif creates one GIF code per pixel, so it is hot doingcam-
pression and not using LZWHoweve, any GIF decoderwhether it uses an LZW decompres-

sor or not, will correctly decode this uncompressed format. An LZW decompressor would see
this as a particular case of LZW compression.

Note that if someone uses an LZW decompressor such as thegifiegnm or pretty much
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ary graphics display program to process the outpypohtogif -nolzw , he is hen using the
LZW patent. But the patent holder expressed far less interest in enforcing the patent on

decoding than on encoding.

SEE ALSO
giftopnm(1), ppmquant(1), pngtopnm(1),

gifsicle http://www.lcdf.org/gifsicle ppm(1).

AUTHOR
Based on GIFENCOD by ba Rowvley <mgardi@watdcsu.waterloo.edu Lempel-Zv compression

based on 'compress’.
The non-LZW format is generated by code basedjpeg by the Independent Jg&roup.

Copyright (C) 1989 by Jef Poskanzer.

LICENSE
If you useppmtogif without the-nolzw option, you are using a patent on the LZW compression

method which iswned by Unisys. The patent has expired (in 2003 in the US and in 200hete®

so it doesrt' matter While the patent as in force, most people who usggimtogif and similar pro-

grams did so without a license from Unisys to do so. Unisys typically asked $5000 for a license for
trivial use of the patent. Unisyswee enforced the patent against trivial users.

Rumor has it that IBM also owns or owned a patewéwog ppmtogif.
A replacement for the GIF format thatveerequired ag patents to use is the PNG format.
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NAME
ppmtoicr - comert a PPM image into NCSA ICR format

SYNOPSIS
ppmtoicr

[-windownamenamé
[-expandexpand
[-display display]
[-rle]

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtoicr reads a PPM file as input. Produces an NCSA Telnet Inteza@tior Raster graphic file as
output.

If ppmfileis not suppliedppmtoicr reads from Standard Input.

Interactve Golor Raster (ICR) is a protocol for displaying raster graphics on workstation screens. The

protocol is implemented in NCSA Telnet for the Macintosh version Ph# ICR protocol shares char
acteristics of the dktronix graphics terminal emulation protocélor example, escape sequences are
used to control the display.

ppmtoicr will output the appropriate sequences to create a wimafothe dimensions of the input
pixmap, create a colormap of up to 256 colors on the disthley load the picture data into the win-
dow.

Note that there is no icrtoppm tool - this transformation is one way.

OPTIONS
-windownamename
Output will be displayed imame(Default is to usgppmfileor 'untitled’ if the input is from
Standard Input).

-expandexpand
Output will be expanded on display bgcforexpand (For example, a alue of 2 will cause
four pixels to be displayed fovery input pixel.)

-display display
Output will be displayed on screen numbedéesplay

-rle Use run-length encoded format for displ@ihis will nearly alays result in a quicker display
but may slew the colormap).

EXAMPLES
To dsplay a PPM file namegpmfile using the protocol:
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ppmtoicr ppmfile

This will create a winde namedppmfileon the display with the correct dimensions gpmfile create
and download a colormap of up to 256 colors, ansintlsad the picture into the windo You may
achieve the same effect with the following sequence:

ppmtoicr ppmfile > filename
cat filename

To dsplay a GIF file using the protocol in a windditled after the input file, zoom the displayed
image by a factor of 2, and run-length encode the data:

giftopnm giffile | ppmtoicr -w giffile -r -e 2

LIMIT ATIONS
The protocol uses frequertush() calls to speed up displaif you sae the output to a file for later
display viacat, ppmtoicr will draw much more slaly. In dther case, increasing the blocksize limit
on the display will speed up transmission substantially.

SEE ALSO
ppm(1)
NCSA Telnet for the Macintosh, Urrsity of Illinois at Urbana-Champaign (1989)

AUTHOR

Copyright (C) 1990 by Kanthan Pillaysypillay@Princeton.EDY Princeton Uniersity Computing
and Information Technology.
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NAME
ppmtoilbm - comert a PPM image into an ILBM file

SYNOPSIS
ppmtoilbm

[-maxplaneg-mp N]

[-fixplaneg-fp N]

[-hamg]-ham§]

[-dcbits|-dcplanesgb]

[ -normal|-hamif|-hamforcel-24if|-24force -dcif|-dcforcel-cmaponly ]
[-ecd-agdl

[-compres$-nocompres$

[-cmethodtypd

[-map ppmfilg

[-savemem]
[ppmfile]

DESCRIPTION
This program is part dfletpbm(1).

ppmtoilbom reads a PPM image as input. Produces an ILBM file as ougpumtoilbom understands
the following ILBM types:

. Normal ILBMs with 1-16 planes

. Amiga HAM with 3-16 planes

. 24 bit

. Color map (BMHD + CMAP chunk on)yiPlanes = 0)

. Unofficial direct color 1-16 planes for each color component.

Chunks written: BMHD, CMAPCAMG (only for HAM), BODY (not for colormap files) uné€ial
DCOL chunk for direct color ILBM.

OPTIONS
Options marked with (*) can be prefixed with a 'no’, e.g. '-nohaml options can be abbreviated to
their shortest unique prefix.
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-maxplanes|-mp n
(default 5, minimum 1, maximum 16) Maximum planes to write in a normal ILBM. If the
pixmap does not fit into <n> planes, ppmtoilom writes a HAM file (if -hamif is used), a 24bit
file (if -24if is used) or a direct color file (if -dcif is used) or aborts with an error.

-fixplanes|-fp b
(min 1, max 16) If a normal ILBM is written, it will va exactly <n> planes.

-hambits | -hamplanesn
(default 6, min 3, max 16) Select number of planes for HAM picture. The currentaAmig
hardware supports 6 and 8 planes, so far you should only use this values.

-normal
Turns of -hamif/-24if/-dcif, -hamforce/-24force/-dcforce and -cmapomyso sets compres-
sion type to byteruni.

This is the default.

-hamif (*)
-24if (*)
-dcif (*)
Write a HAM/24bit/direct color file if the image does not fit into <maxplanes> planes.

-hamforce (*)
-24force (*)

-dcforce (*)
Write a HAM/24bit/direct color file.

-dcbits | -dcplanesr g b
(default 5, min 1, max 16). Select number of bits for red, green & blue in a direct color
ILBM.

-ecs  Shortcut for: -hamplanes 6 -maxplanes 5

This is the default.

-aga  Shortcut for-hamplanes 8 -maxplanes 8

-ham6 Shortcut for-hamplanes 6 -hamforce

-ham8 Shortcut for-hamplanes 8 -hamforce

-compress(*)
This is the dedult. Compresshe BODY chunk. Thedefault compression method is
byterunl. Compressiorequires hilding the ILBM image in memory; turning compression
off allows stream-writing of the image, but the resulting file will usually be 30% to 50%
larger Another alternatie is the -saemem option, this will keep memory requirements for
compression at a minimum, but is veryvglo

-cmethod nonédbyterunl
This option does the same thing-esmpress
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-map ppmfile
Write a normal ILBM using the colors in <ppmfile> as the colormap. The colormap file also

determines the number of planesireaxplanesor -fixplanesoption is ignored.

-cmaponly
Write a colormap file: only BMHD and CMAP chunks, no BOEhunk, nPlanes = 0.

-savemem
See thecompressoption.

LIMIT ATIONS
HAM pictures will alvays get a grayscale colormap; a real color selection algorithm mighbefiter
results. Orthe other hand, this allowsweby-row operation on HAM images, and all HAM images of
the same depth (no. of planes) share a common colormap, which is usefuildmgbHAM anima-

tions.

REFERENCES
Amiga ROM Kernel Reference Manual - Devices (3rd Ed.) Addison WekEEBN 0-201-56775-X

SEE ALSO
ppm(1), ilbmtoppm (1)

AUTHORS
Copyright (C) 1989 by Jef Poskanzer.

Modified October 1993 by Ingo Wilkeingo.Wilken@informatik.uni-oldenbgude)
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NAME
ppmtojpeg - replaced by pnmtojpeg
DESCRIPTION
This program is part dfletpbm(1).
ppmtojpeg was replaced in Netpbm 9.19 (September 2001ptwytojpeg(l).

pnmtojpeg is backward compatible withpmtojpeg except that with PGM or PBM input, it generates
JPEG output in the special grayscale format.
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NAME
ppmtoleaf - covert PPM image to Interleaf image format

SYNOPSIS
ppmtoleaf

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtoleaf reads an Interleaf image file as input and generates a PPM image as output.

Interleaf is a now-defunct (actually purchased ca. 2000 by Bisiaxdy technical publishing sofawe
compauy.

SEE ALSO
ppm(1), pnmquant(1)

AUTHOR
The program is copyright (C) 1994 by Bill O’'Donnell.
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NAME
ppmtolj - covert a PPM image to an HP LaserJet PCL 5 Color file

SYNOPSIS
ppmtolj

[-gammavall
[-resolution 75100150/300600]
[-delta]
[-float]

[-noresel
[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtolj reads a PPM image as input andwenis it into a color file suitable to be printed by an HP
color PCL 5 printer.

OPTIONS
-delta Apply delta rav compression to reduce the size of the pcl file.

-gammaint
Gamma correct the image using the integet parameter as a gamma (default 0).

-float Suppress positioning information. The aelt is to write the sequence ESC&IOE to the out-
put.

-noreset
Don't write the reset sequence to the begining and end of the output.

-resolution
Set the required output resolution 75|100|150|300|600

SEE ALSO
HP PCL 5 & Color Reference Guidpnmtopclxl.html (1), pbmtolj.html (1), ppmtopj (1), thinkjet-
topbm(21), ppm.html (1)

AUTHOR
Copyright (C) 2000 by Jonathan Melviorfathan.melvin@heywood.co)uk
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NAME
ppmtomap - see http://netpbm.sourceforge.net/doc//ppmtomap.html

DESCRIPTION
ppmtomap is part of the Netpbm package. Netpbm documentation is kept in HTML format.

Please refer to <http://netpbm.sourceforge.net/doc//ppmtomap.htmi>.

If that doesrt work, also try <http://netpbm.sourceflernet> and emailing Bryan Henderson,
bryanh@giraffe-data.com.

Note that making the documentatiomaitable this way was a choice of the person who installed
Netpbm on this systemit is also possible to install Netpbm such that you would simply see the docu-
mentation instead of the message you are reading no
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NAME
ppmtomitsu - covert a PPM image to a Mitsubishi S340-10 file

SYNOPSIS
ppmtomitsu

[-sharpnessall
[-enlargevall
[-media string]
[-copyval]
[-dpi30Q]
[-tiny]
[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtomitsu reads a PPM image as input andvents it into a format suitable to be printed by a Mit-
subishi S340-10 printeor any ather Mitsubishi color sublimation printer.

The Mitsubishi S340-10 Color Sublimation printer supports 24bit cdtoages of theailable sizes
take so bng to transfer that there is a fast method, employing a lookuptable, that ppmtomitsu will use if
there is a maximum of 256 colors in the pixmampmtomitsu will try to position your image to the
center of the papgend will rotate your image for you if xsize is larger than ysifeyour image is
larger than the media allows, ppmtomitsu will quit with an error messagedtitded that the media
were too gpensve © havecareless users produce misprint®hce data transmission has started, the
job cant be gopped in a sane way without resetting the prinfBne printer understands putting
together images in the printers memory; ppmtomitsu doaslize this as pnmcat etc provide the same
functionality and let you vig the result on-screen, tod.he S340-10 is the lowest common denomina-
tor printer; for higher resolution printers therdhe dpi300 option. The other printers also support
higher values for enlarge eg, but | dotiiink thats essential enough to warrant a change in the pro-
gram.

OPTIONS
-sharpnessl-4
'sharpness’ designation. Default is to use the current sharpness.

-enlarge 1-3
Enlarge by a factor; Default is 1 (no enlarge)

-media{A|A4|AS|A4S}
Designate the media yoa’ using. Default is 1184 x 1350, which will fit on gnmedia. Ais
1216 x 1350, A4 is 1184 x 1452, AS is 1216 x 1650 and A4S is 1184 x B/&darning: If
you specify a different media than the printer currently has, the printer will wait until you put
in the correct media or switch it off.

-copy1-9
The number of copies to produce. Default is 1.
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-dpi300
Double the number of allowed mibs for a S3600-30 Printer in S340-10 compatibility mode.
(The S3600-30 has 300 dpi).

-tiny  Memory-safing, but alays slawv. The printer will get the data line-by-line in 24bitsl{roba-
bly a good idea to use this if your machine starts paging a lot without this option.

REFERENCES
Mitsubishi Sublimation Full Color Printer S340-10 Specifications of Parallel Interface LSP-F0232F

SEE ALSO
pnmquant(1), pamscalgl), ppm(1)

AUTHOR
Copyright (C) 1992, 93 by S.Petra ZeidleMPIfR Bonn, Germayn (spz@specklec.mpifr-

bonn.mpg.de
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NAME
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ppmtompg - encode an MPEG-1 bitstream

SYNOPSIS

ppmtompeg[optiong parameter-file

DESCRIPTION

This program is part dfletpbm(1).

ppmtompegproduces an MPEG-1 video stream. param_file is a parameter file which includes a list of
input files and other parameters. The file is described in detail.belo

To understand this program, you need to understand something about thexchiRi&-1 format.
One source of information about this standard formitieduction to MPEG (1).

OPTIONS

The-gop, -combine_gops-frames, and -combine_framesoptions are all excluge.

-stat stat_file
This option causegpmtompegto append the statistics that it write to Standard Output to the
file stat_fileas well. The statistics use the following abbreviations: bits per block (bpb), bits
per frame (bpf), seconds per frame (spf), and bits per second (bps).

These statistics include Wwamary |, P, and B frames there were, and information about com-
pression and quality.

-quiet num_seconds
causeppmtompegnot to report remaining time more often thaerg num_secondseconds
(unless the time estimate rises, which will happen near the beginning of thé\ronaydive
value tellsppmtompeg not to report at all.0 is the default (reports once after each frame).
Note that the time remaining is an estimate and does netirtak account time to read in
frames.

-realquiet
causeppmtompegto run silently with the only screen output being erroRaticularly use-
ful when reading input from stdin.

-no_frame_summary
This option preents ppmtompegfrom printing a summary line for each frame

-float_dct
forcesppmtompeg to use a more accurate, yet more computationaihpemsive vesion of
the DCT.

-gopgop_num
causeppmtompegto encode only the numbered GOP (first GOP is 0). The parameter file is
the same as for normal usagéhe output file will be the normal output file with the fsuf
.gopgop_num ppmtompegdoes not output greequence information.
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-combine_gops
causeppmtompeg simply to combine some GOP files into a single MPEG output stream.
ppmtompeginserts a sequence header and trailerthis case, the parameter file needs only
to contain the SIZE value, an output file, and perhaps a list of input GOP files (see below).

If you dont supply a list of input GOP files is used, thepmtompeg assumes you're using
the same parameter file you used when you created the input (wigopheption) and calcu-
lates the corresponding gop filenames itsilthis is not the case, you can specify input GOP
files in the same manner as normal input filesxeept instead of using INPUT_DIR, INPUT
and END_INPUTuse GOP_INPUT_DIR, GOP_INPUYand GOP_END_INPUT If no input
GOP files are specified, then the aidf is to use the output file name with feuf
.gopgop_numwith gop_nurrstarting from 0, as the input files.

Thus, unless yote mixing and matching GOP files from different sources, you can simply
use the same parameter file for creating the GOP {gesg)(and for later turning them into an
MPEG stream-€ombine_gop3.

-framesfirst_frame last_frame
This option causeppmtompeg to encode only the frames numberéidst _frame to
last_frameinclusive. The parameter file is the same as for normal usage. The output will be
placed in separate files, one per frame, with the file names being the normal output file name
with the sufix .frame.frame_num No GOP header information is output. (Thus, the parame-
ter file need not include the GOP_SIZE value)

Useppmtompeg -combine_framego combine these frames later into an MPEG stream.

-combine_frames
This option causeppmtompeg simply to combine some inddual MPEG frames (such as
you might hae aeated with an earlier run gfpmtompeg -frameg into a single MPEG
stream. Sequen@nd GOP headers are inserted appropriatelyhis case, the parameter file
needs to contain only the SIZE value, the GOP_SIZE value, an output file, and perhaps a list
of frame files (see below).

The parameter file may specify input frame files in the same manner as normal input files --
except instead of using INPUT_DIR, INPUahd END_INPUT use FRAME_INPUT_DIR,
FRAME_INPUT, and FRAME_END_INPUT If no input frame files are specified, then the
default is to use the output file name withfsufframe.frame_numwith frame_nurnstarting

from 0, as the input files.

-nice  This option causeppmtompeg to run aly remote processes "nicg¢lyi.e. at lav priority.
(This is rele@ant only if you are runninggpmtompegin parallel mode. Otherwise, there are
no remote processes). See 'man nice.

-max_machinesnum_machines
This option causeppmtompegto use no more thanum_machinesnachines as stas for
use in parallel encoding.

-snr This option causeppmtompeg to include the signal-to-noise ratio in the reported statistics.
Prints SNR (Y U V) and peak SNR (Y U V) for each frame. In sumppaiyts averages of
luminance only (Y).SNR is defined as 10*log(variance of original/variance of errBgak
SNR is defined as 20*log(255/RMSE). Note thpmtompegruns a little slower when you
use this option.
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-mse  This option causegpmtompegto report the mean squared error per blotkalso automati-
cally reports the quality of the images, so there is no need to spauifyen.

-bit_rate_info rate_file
This option maksppmtompegwrite bit rate information into the filate_file Bit rate infor
mation is bits per frame, and also bits per I-frame-to-I-frame.

-mv_histogram
This option causegpmtompegto print a histogram of the motion vectors as part of statistics.
There are three histograms -- one for P frame, one for forward B frame, and one faarbackw
B frame motion vectors.

The output is in the form of a matrix, each entry corresponding to one motion vector in the
search winda. The center of the matrix represents (0,0) motion vectors.

-debug_sockets
This option causegpmtompegto print to Standard Output messages that narrate the commu-
nication between the machines when youppmtompegin parallel mode .

-debug_machines
This option causegpmtompegto print to Standard Output messages that narrate the progress
of the cowersion on the various machines when youppmtompegin parallel mode .

PARAMETER FILE
The parameter filenust contain the following lines g&ept when using thecombine_gopsor -com-
bine_framesoptions):

PATTERN pattern
This statement specifies the pattern (sequence) of | frames, P frames, and B (fictteesis
just a sequence of the letters,lafd B with nothing between. Example:

PATTERN IBBPBBPBBPBBPBB

See | Frames, P Frames, B Frames .

OUTPUT output file
This names the file where the output MPEG stream goes.

INPUT_DIR directory
This statement tells where the input images (frames) come ffagach frame is in a separate
file, directoryis the directory where thyedll are. You may use. to refer to the current direc-
tory. A null directoryrefers to the root directory of the system file tree.

To haveppmtompegread all the frames serially from Standard Input, specify
INPUT_DIR stdin

INPUT
This line must be follwed by a list of the input files (in display order) and then the line
END_INPUT.

There are three types of lines between INPUT and END_ INHFRif$t, a line may simply be
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the name of an input file. Second, the line may be of the simgle star_expfx-y]. sin-
gle_star_exprcan hae a #ngle * in it. It is replaced by all the numbers between x and y
inclusive. So, for example, the lineennis*.ppm [12-15]refers to the files tennis12.ppm, ten-
nis13.ppm, tennis14.ppm, tennis15.ppm.

Uniform zero-padding occurs, as weltor example, the lindootball.*.ppm [001-130] refers
to the files football.001.ppm, football.002.ppm, ..., football.009.ppm, football.010.ppm, ...,
football.130.ppm.

The third type of line issingle_star_expfx-y+s], where the line is treated exactly as\a®o
except that we skip bg. Thus, the lindootball.*.ppm [001-130+4]refers to the files foot-
ball.001.ppm, football.005.ppm, football.009.ppm, football.013.ppm, etc.

Furthermore, a line may specify a shell commandkéoge to generate lines to be interpreted
as described abe, as if those lines were in the parameter file insteldde back ticks, li& in
the Bourne Shell, li& this:

‘cat myfilelist'

If input is from Standard Input (per tHBIPUT_DIR statement)ppmtompeg ignores the
INPUT/END_INPUT block, but it still must be present.

BASE_FILE_FORMAT {PPM |PNM | YUV |
JPEG | IMOVIE } ppmtompegmust cowrert all input files to one of the follaing formats
as a first step of processing: PNM, YUWWPEG(v4), or IMIVIE. (The corversion may be
trivial if your input files are already in one of these formats). This line specifies which of the
four formats. PPM is actually a subset of PNMhe separate specification is allowed for
backward compatibility Use PNM instead of PPM in weapplications.

INPUT_CONVERT conversion_command
You must specify hev to corvert a file to the base file format. If no a@nsion is necessary
then you would just say:

INPUT_CONVER *
Otherwise conversion_command a shell command that causes an image in the format your
specified withBASE_FILE_FORMAT to be written to Standard Outpuppmtompeg
executes the command once for each line betwd#JT andEND_INPUT (which is nor
mally, but not necessarilya file name). In the carsion commandppmtompeg replaces
each ™ with the contents of that line.

If you had a bunch of gif files, you might say:
INPUT_CONVER giftopnm *

If you hare a lunch of separate a.%U, and a.V files (where
the U and V hee dready been subsampled), then you might say:

INPUT_CONVER cat *.Y *.U *.V
Input corversion is not allowed with input from stdin, so use
INPUT_CONVER *

as described abe.
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SIZE widthxheight
width andheightare the width and height of each frame in pixels.

When ppmtompeg can get this information from the input image files, it ignoresStzd=
parameter and you may omit it.

When the image files are in YUV format, the files daontain dimension information, so
SIZE is required.

When ppmtompeg is running in parallel mode, not all of the processes in the netweek ha
access to the image files, StZE is required and must\g the same dimensions as the input
image files.

YUV_SIZE widthxheight
This is an obsolete synonym SfZE.

YUV_FORMAT {ABEKAS |PHILLIPS |UCB |
EYUV | patterr} T his is meaningful only wheBASE_FILE_FORMAT speci-
fies YUV format, and then it is required. It specifies the sub-format of the YUV class.

GOP_SIZEn
n is the number of frames in a Group of Pictures. Except that because a GOP must start with
an | frame,ppmtompeg makes a GOP as much longer thams it has to to makthe net
GOP start with an | frame.

Normally, it makes sense to makyour GOP size a multiple of your pattern length (the latter is
determined by theAT TERN parameter file statement).

See Group Of Pictures .

SLICES_PER_FRAME n
nis roughly the number of slices per frame. Note, at least one MPEG player may complain if
slices do not start at the left side of an imag@e.ensure this does not happen, raalre the
number of rows is divisible by SLICES PER_FRAME.

PIXEL {FULL |HALF}
use half-pixel motion vectors, or just full-pixel ones It is usually important that you use half-
pixel motion vectors, because it results in both better quality and better compression.

RANGE n
Use a search range ofpixels in each of the four directions from a subjecepix(Sothe
search winde is a guaren*2 pixels on a side).

PSEARCH_ALG {EXHAUSTIVE | TWOLEVEL |
SUBSAMPLE | LOGARITHMIC } T his statement tellspmtompegwhat kind of search
technique (algorithm) to use for P framé&u slect the desired
combination of speed and compressi&@XHAUSTIVE gives the
best compression, buUDGARITHMIC is the fastest.
TWOLEVEL is an exhauste full-pixel search, followed by a
local half- pixel search around the best full-pixel vector (the
PIXEL option is ignored for this search technique).
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BSEARCH_ALG {SIMPLE | CROSS2| EXHAUSTIVE }
This statement tellspmtompegwhat kind of search

technique (algorithm) to use for B frameSIMPLE means
find best forward and backward vectors, then interpolate.
CROSS2means find those twectors, then see what backward
vector best matches the best forward veaod vice versa.
EXHAUSTIVE does an n-squared search and is
extremelyslow in relation to the othersOROSS?2
is about half as fast &MPLE).

IQSCALE n
Usen as the gscale for | frames.
See Qscale .

PQSCALE n
Usen as the gscale for P frames.
See Qscale .

BQSCALE n
Usen as the gscale for B frames.
See Qscale .

REFERENCE_FRAME {ORIGINAL |DECODED}
This statement determines whethgymtompeg uses the original images or the decoded
images when computing motioeators. Usinglecoded images is more accurate and should
increase the playback quality of the output, but it makes the encodmlptaler and seems to
give worse compression. It also causes some complications with parallel encoding. (see the
section on parallel encoding). One thing you can do as a tragesefectORIGINAL here,
and lower the gscale (s&SCALE if the quality is not good enough.

Original or Decoded? (Normalized)

Reference Compression Speed Quadlity Quality P Quality B
Decoded 1000 1000 1000 969 919
Original 885 1373 1000 912 884

The following lines are optional:

FORCE_ENCODE_LAST_FRAME
This statement is obsolete. It does nothing.

Before Netpbm 10.26 (January 200ppmtompeg would drop trailing B frames from your
movie, since a movie cahénd with a B frame. (See | Frames, P Frames, B Framéx.
would have b ecify FORCE_ENCODE_LAST_FRAME to stop that from happening and
get the same function thppmtompeghas today.

NIQTABLE
This statement specifies a custom non-intra quantization table. If yousdeaify this state-
ment,ppmtompeguses a default non-intra quantization table.
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The 8 lines immediately folleing NIQTABLE specify the quantization table. Each line
defines a table w and consists of 8 integers, whitespace-delimited, which define the table
columns.

IQTABLE
This is analogous to NIQTABLE, but for the intra quantization table.

ASPECT_RATIO ratio
This statement specifies the aspect ratipfontompegto specify in the MPEG output’m
not sure what this is used for.

ratio must be 1.0, 0.6735, 0.7031, 0.7615, 0.8055, 0.8437, 0.8935, 0.9157, 0.9815, 1.0255,
1.0695, 1.0950, 1.1575, or 1.2015.

FRAME_RATE rate
This specifies the frame rate fopmtompegto specify in the MPEG outputSome players
use this value to determine the playback rate.

rate must be 23.976, 24, 25, 29.97, 30, 50, 59.94, or 60.

BIT_RATE rate
This specifies the bit rate for Constant Bit Rate (CBR) encoding.

rate must be an integer.

BUFFER_SIZE size
This specifies thealueppmtompegis to specify in the MPEG output for the Video fuing
Verifier (VBV) buffer size needed to decode the sequence.

A Video Verifying Buffer is a bffer in which a decoderdeps the decoded bits in order to
match the uneen gpeed of the decoding with the required constant playback speed.

As ppmtompeg encodes the image, it simulates the decoding process in terme ohdmny
bits would be in the VBV as each frame gets decoded, assuming a VBV of the size you indi-
cate.

If you specify theWARN_VBV_UNDERFLOW statementppmtompeg issues a arning
each time the simulation underflows théfer, which suggests that an undevilavould occur
on playback, which suggests the buffer is too small.

If you specify theVARN_VBYV_OVERFLOW statementppmtompegissues a warning each
time the simulation werflows the lffer, which suggests that arvesflow would occur on
playback, which suggests the buffer is too small.

WARN_VBV_UNDERFLOW

WARN_VBV_OVERFLOW
SeeBUFFER_SIZE.

These options were wein Netpbm 10.26 (January 2005). Before thmpimtompeg issued
the warnings avays.

The following statements apply only to parallel operation:
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PARALLEL
This statement, paired witBND PARALLEL , is what causeppmtompegto operate in par
allel mode. See Parallel Operation .

END PARALLEL
This goes witlrPARALLEL .

PARALLEL_TEST_FRAMES n
The master starts foby measuring each ste's speed. Itdoes this by giving each si&an
frames to encode and notingwhtong the slae takes to finish. These are not just test frames,
though -- thg're real frames and the results become part of the ougmmtompegis old
and measures time in undivided seconds, so to get useful timings, specify enough frames that
it will take at kast 5 seconds to process them. The default is 10.

If you specifyFORCE_I_ALIGN , ppmtompegwill increase the test frames value enough to
maintain the alignment.

If there arernt enough frames forwery slave © havethe indicated number of test frames,
ppmtompegwill give sme slaes fewer.

PARALLEL_TIME_CHUNKS t
When you specify this statement, the master attempts to feddtovthe shaes in dhunks that
taket seconds to procesét uses the speed measurement it made when it started up\Rgee P
ALLEL_TEST_FRAMES) to decide o mary frames to put in the chunk. This statement
obviously doesrt affect the first batch of work sent to eachvglavhich is the one used to
measure the ska's speed.

Smaller values of increase communication, but impeload balancing.The default is 30
seconds.

You may specify only one of PARALLEL_TIME_CHUNKSARALLEL _CHUNK_TAPER,
and PARALLEL_PERFECTPARALLEL_CHUNK_TAPER is usually best.

PARALLEL_CHUNK_TAPER
When you specify this statement, the master diged work lile with PARAL-
LEL_TIME_CHUNKS, except that the master chooses the number of seconds for the chunks.
It starts with a lage humber and, as it gets closer to finishing the job, reduces it. agat w
reduces schedulingverhead when precise scheduling tsmélpful, but still preents a slae
from finishing early after all the work has already been handed out to the otfes; slad
then sitting idle while therg'gill work to do.

You may specify only one of PARALLEL_TIME_CHUNKSARALLEL CHUNK_TAPER,
and PARALLEL_PERFECTPARALLEL_CHUNK_TAPER is usually best.

PARALLEL_PERFECT
If this statement is presemipmtompeg schedules on the assumption that each machine is
about the same speed. The master will simply divide up the fraragly between the slas
-- each slee gets the same number of frames. If someeslare faster than others, thavill
finish first and remain idle while the slowen&s mntinue.

This has the advantage of minimal schedulinglead. Wherelaves havedifferent speeds,
though, it makes inefficient use of tresf ones. Where sles ae the same speed, it also has
the disadvantage that thell finish at the same time and feed their output to the single Com-
bine Server in aurst, which makes less efficient use of the Combine Server and thus can
increase the total elapsed time.
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You may specify only one of PARALLEL_TIME_CHUNKSARALLEL CHUNK_TAPER,
and PARALLEL_PERFECTPARALLEL_CHUNK_TAPER is usually best.

RSH remote_shell_command
ppmtompegexecutes the shell commameimote_shell_commartd start a process on another
machine. Thelefault command issh, and whateer command you specify must v&a mom-
patible semanticssshis usually compatibleThe commangpmtompeguses is one li this:
ssh remote.host.com -l username shellcommand

Be sure to set uphosts files or SSH ky aithorizations where needed. Otherwise, ilou’
have o type in passwords.

On some HP machinesh is the restricted shell, and you want to speriysh.

FORCE_I_ALIGN
This statement forces eachw@ao encode a chunk of frames which is a multiple of the pat-
tern length (sePATTERN). Sincethe first frame in anpattern is an | frame, this forces each
chunk encoded by a st begn with an | frame.

This document used to say therasran argument 8ORCE_I_ALIGN which was the num-
ber of frameppmtompegwould use (and &as required to be a multiple of the pattern length).
But ppmtompeghas apparently alays ignored that argument, and it does/no

KEEP_TEMP_FILES
This statement causggpmtompeg not to delete the temporary files it uses to transmit
encoded frames to the combine servrhis means you will be left with a file for each frame,
the same as you would get with tfi@mes option.

This is mostly useful for debugging.
This works only if you're using a shared filesystem to communicate between the servers.

This option was ng in Netpbm 10.26 (January 2005).

Parameter File Notes
If you use thecombine_gopsoption, then you need to specify only the SIZE and OUTPUT values in
the parameter fileln addition, the parameter file may specify input GOP files in the same manner as
normal input files -- except instead of using INPUT_DIR, INPWhd END_INPUT use
GOP_INPUT_DIR, GOP_INPUTand GOP_END_INPUT If you specify no input GOP files, then
ppmtompeg uses by defult the output file name with $uxf .gopgop_num with gop_numstarting
from 0, as the input files.

If you use the-combine_framesoption, then you need to specify only the SIZE, GOP_SIZE, and
OUTPUT values in the parameter filtn addition, the parameter file may specify input frame files in
the same manner as normal input files xeept instead of using INPUT_DIR, INPUBNd
END_INPUT, use FRAME_INPUT_DIR, FRAME_INPUTand FRAME_END_INPUT If no input
frame files are specified, then the default is to use the output file name \ikhfsauhe frame_num

with frame_numnstarting from 0, as the input files.

Any number of spaces and tabs may come between each optioalaad kinesbeginning with# are
ignored. Ay other lines are ignored except for those between INPUT and END_INPQIF allovs
you to use the same parameter file for normal usage artbfobine _gopsand-combine_frames

The file format is case-sensii 0 dl keywords should be in upper case.

The statements may appear ity ander, except that the order within a block statement (such as INPUT
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... END INPUT) is significant.

ppmtompegis prepared to handle up to 16 B frames between reference frames when encoding with
input from stdin. (To build a modified ppmtompeg with a higher limit, change the constant
B_FRAME_RUN in frame.c and recompile).

GENERAL USAGE INFORMATION
Qscale
The quantization scale values (gscaleea tade-of between quality and compression. Usindetif
ent Qscale values has very littléest on speed. The gscale values can be set separately,fand, B
frames.

You slect the gscale values with tH@SCALE , PQSCALE, and BSCALE parameter file statements.

A gscale value is an inger from 1 to 31.Larger numbers ge letter compression, but worse quality
In the following, the quality numbers are peak signal-to-noise ratio, definesigaal-to-noise or-
mula where MSE is the mean squared error.

Flower garden tests:

Qscale vs Quality
Qscale | Frames P Frames FBames

1 43.2 46.3 46.5

6 32.6 34.6 34.3
11 28.6 29.5 30.0
16 26.3 26.8 28.6
21 24.7 25.0 27.9
26 23.5 23.9 27.5
31 22.6 23.0 27.3

Qscale vs Compression
Qscale | Frames P Frames FBames

1 2 2 2

6 7 10 15
11 11 18 43
16 15 29 97
21 19 41 173
26 24 56 256
31 28 73 330

Search Techniques
There are seeral different motion vector search techniquesilable. Thereare different techniques
awailable for P frame search and B frame search. Usifgrelift search techniques present littldedif
ence in qualitybut a large difference in compression and speed.

There are 4 types of P frame search: ExhegjstivoLevel, SubSample, and Logarithmic.

There are 3 types of B frame search: Exhagstiross2, and Simple.

The recommended search techniques areL&vel and Logarithmic for P frame search, and Cross2
and Simple for B frame search. Here are some numbers comparing the different search methods:

P frame Motion Vector Seardch (Normalized) .
Technique  Compressioh Speed®  Quality °
Exhaustve 1000 1000 1000
SubSample 1008 2456 1000
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Twolevel 1009 3237 1000
Logarithmic 1085 8229 998

B frame Motion Vector Search (Normalized) .
Technique Compressioh Speed®  Quality °

Exhaustie 1000 1000 1000
Cross2 975 1000 996
Simple 938 1765 991

Lsmaller numbers are better compression.

2Larger numbers mean fastesweeution.

3Larger numbers mean better quality.

For some reason, Simple seems teegietter compression, but it depends on the image sequence.

Select the search techniques with B@EARCH_ALG and BSEARCH_ALG parameter file state-
ments.

Group Of Pictures (GOP)
A Group of Pictures (GOP) is a roughly independently decodable sequence of frames. An MPEG
video stream is made of one or more GOPYou may specify ho mary frames should be in each
GOP with theGOP_SIZE parameter file statemenf GOP alvays starts with an | frame.

Instead of encoding an entire sequence, you can encode a singleT&@®his, use thegop com-
mand option.You can later join the resulting GOP files atyaime by runningppmtompeg with the
-combine_gopscommand option.

Slices
A slice is an independently decodable unit in a fratesan be as small as one macroblock, or it can
be as big as the entire frame. Barring transmission,elding slices does not change quality or
speed; the only effect is slightly worse compressibtore slices are used for noisy transmission so
that errors are more rea@able. Since usually errors are not such a problem, we usually just use one
slice per frame.

Control the slice size with teLICES PER_FRAME parameter file statement.

Some MPEG playback systems require that each slice consist of whole rows of macroblocks. If you
are encoding for this kind of playdf the height of the image is H pixels, then you should set the
SLICES_PER_FRAME to some number which divides H/E6r example, if the image is 240 pbs

(15 macroblocks) high, then you should use only 15, 5, 3, or 1 slices per frame.

Note: these MPEG playback systems are really wrong, since the MPEG standard says thisadeesn’
to be so.

Search Window
The search winde is the windav in which ppmtompegsearches for motioneetors. Thavindow is a
square. ¥u can specify the size of the square, and whether to bi-pixel motion vectors or not,
with theRANGE andPIXEL parameter file statements.

| Frames, P Frames, B Frames
In MPEG-1, a movie is represented as a sequence of MPEG frames, each of which is an | Frame, a P
Frame, or a B Frame. Each represents an actual frame of e (@ont get confused by the dual use
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of the word "frame." A movie frame is a graphical image. An MPEG frame is a set of data that
describes a movie frame).

An | frame ("intra" frame) describes a wi@ frame in isolation -- without respect toyasther frame in
the maie. A P frame ("predicite’ frame) describes a movie frame by describing haliffers from

the movie frame described by the latest precediray P frame. A B frame ("bidirectional" frame)
describes a movie frame by describingvhibdiffers from the the movie frames described by the-near
est | or P frame befor@ndafter it.

Note that the first frame of a wie must be described by an | frame (because there is nmuyse
movie frame) and the last mi@ frame must be described by an | or P frame (because there is no subse-
guent movie frame).

Beyond that, you can choose which frames are represented by which ¥guespecify a pattern, such
as IBPBP angppmtompeg simply repeats itwer and over throughout the mage. Thepattern akects
speed, qualityand stream size. Here is a chart which shows some of the trade-offs:

Comparison of I/P/B Frames (Normalized)
Frame J/pe Size  Speed Quality

| frames 1000 1000 1000

P frames 409 609 969

B frames 72 260 919

(this is with constant gscale)
A standard sequence is IBBPBBPBBPBBPBB.

Select the sequence with tRATTERN parameter file statement.

Since the last MPEG frame cannot be a B frame (seecglibthe pattern you specify indicates B
frames for the last movie framggmtompegmakes it an | frame instead.

Before Netpbm 10.26 (January 2008pmtompeginstead drops the trailing B frames by default, and
you need th&# ORCE_ENCODE_LAST_FRAME parameter file statement to neakdo tis.

The MPEG frames dohéppear in the MPEG-1 stream in the same order that the correspondiigy mo
frames appear in the wie -- the B frames come after the | and P frames on whighatkebased.For
example, if the movie is 4 frames that you will represent with the pattern, BBRMPEG-1 stream
will start with an | frame describing i@ frame 0. The next frame in the MPEG-1 stream is a P frame
describing movie frame 3. The lastavrames in the MPEG-1 stream are B frames describingemo
frames 1 and 2, respeddy.

Specifying Input and Output Files
Specify the input frame images with tiéPUT_DIR, INPUT, END_INPUT, BASE_FILE_FOR-
MAT , SIZE, YUV_FORMAT andINPUT_CONVERT parameter file statements.

Specify the output file with th@UTPUT parameter file statement.

Statistics
ppmtompeg can generate aaviety of statistics about the encoding. See -8iat, -snr, -mv_his-
togram, -quiet, -no_frame_summary, and-bit_rate_info options.

PARALLEL OPERATION
You can runppmtompegon multiple machines at once, encoding the same MPEG stream. When you
do, the machines are used as shown in the following diagvéamall this 'parallel mode.’

ppmtompeg-par.qgif
To do parallel processing, put the statement
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PARALLEL
in the parameter file, followed by a listing of the machines, one machine per line, then
END_PARALLEL

Each of the machine lines must be in one a¥ farms. Ifthe machine has filesystem access to the
input files, then the line is:

machine user executable

The eecutable is normallyppmtompeg (you may need to gé the complete path if yowe huilt for
different architectures). If the machine does neeHaesystem access to the input files, the line is:

REMOTE machine user executable parameter file

The -max_machinescommand option limits the number of machimgsntompeg will use. If you
specify more machines in the parameter file thraax_machinesallows, ppmtompeg uses only the
machines listed first. This is handy if you want to experiment with different amounts of parallelism.

In general, you should use full path file names when descriBeuyitables and parameter fileShis
includesthe parameter file argument on the originabaation ofppmtompeg

All file names must be the same on all systems (so if e.grteyasing an NFS filesystem, you must
malke are it is mounted at the same mountpoint on all systems).

Because not all of the processesolued in parallel operation lia easy access to the input files, you
must specify th&IZE parameter file statement when you do parallel operation.

The machine on which you originallyvioke ppmtompegis the master machine. It hosts a 'combine
servef, a 'decode sewrr, and a number of 'i/o seers, all as separate processes. The other machines
in the network (listed in the parameter file) areslaachines. Eachosts a single process that contin-
uously requests avk from the master and does it. Thevslarocess does the computation to encode
MPEG frames. It processes frames in batches identified by the master.

The master uses a remote shell command to start a process oa @eslhine. Bydefault, it uses an
rsh shell command to do this. But use tR&H parameter file statement to control this. The shell
command the masterecutes remotely ippmtompeg, but with options to indicate that it is to perform
slave functions.

The various machines talk to each othesr @ CP connections. Each machine finds and binds to a free
TCP port number and tells its partners the port numbeese port numbers are at least 2048.

Use the PARALLEL_TEST_FRAMES, PARALLEL_TIME_CHUNKS, andRALLEL_PERFECT
parameter file statements to control the way the master divides up work amongethe sla

Use the-nice command option to cause all waprocesses to run "nicely," i.e. asM@riority pro-
cesses. Thaway, this substantial and long-running CPU load wilv@arinimal impact on otherpos-
sibly interactve, users of the systems.

SPEED
Here is a look gppmtompegspeed, in single-node (not parallel) operation:

Compression Speed .
Machine Jpe  Macroblockper second

HP 9000/755 280
DEC 3000/400 247
HP 9000/750 191
Sparc 10 104

DEC 5000 68

A macroblock is a 16x16 pixel square

The measurements in the table are with inputs and outputs viarenttional locally attached filesys-
tem. Ifyou are using a network filesystemwena sngle 10 MB/s Ethernet, that constrains your speed
more than your CPU speeth that case, doh'expect to get better than 4 or 5 frames per second no
matter hev fast your CPUs are.
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Network speed isven more of a bottleneck when the wta do rot have filesystem access to the input
files -- i.e. you declare them REMOTE.

Where 1/O is the bottleneck, size of the input frames carerablg difference. S UV input is better
than PPM, and JPEG is better than both.

When you're first trying to get parallel mode working, be sure to used#i®ig_machinesoption so
you can see what'ging on. Also-debug_socketgan help you diagnose communication problems.

AUTHORS
. Kewvin Gong - Unversity of California, Berkelg keving@cs.berkeleedu
. Ketan Patel - Unersity of California, Berkelg kpatel@cs.berkejeedu
. Dan Wallach - Uniersity of California, Berkelg dwallach@cs.berkejeedu
. Darryl Brown - Unversity of California, Berkelg darryl@cs.berkelgedu
. Eugene Hung - Unersity of California, Berkelg eyhung@cs.berkejeedu

. Steve Smoot - Unversity of California, Berkelg smoot@cs.berketedu
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NAME
ppmtoneo - covert a PPM into an Atari Neochrome .neo file

SYNOPSIS
ppmtoneo

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtoneoreads a PPM image as input and produces an Atari Neochrome .neo file as output.

SEE ALSO
neotoppm(1), ppm(1)

AUTHOR
Copyright (C) 2001 by €emu Hukkanen tthukkan@iki.fr, based on ppmtopil by Ste Belczyk
(seb3@gte.cojrand Jef Poskanzer.
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NAME
ppmtopcx - covert a PPM image to a PCX file

SYNOPSIS
ppmtopcx

[-24bit]

[-8bit]

[-packed|
[-stdpalette]
[-palettepalettefild
[-planes=planed
[-xpos=colq
[-ypos=rows]

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtopcx reads a PPM image as input and produces a PCX file as oiifpaitype of the PCX file
depends on the number of colors in the pixmap:

16 colors or fewer:
1 hit/pixel, 1-4 planes.

more than 16 colors, but no more than 256:
8 bits/pixel, 1 plane, colormap at the end of the file.

More than 256 colors:
24bit truecolor file (8 bits/pixel, 3 planes).

You can override some of that and explicitly choose the format with the optionsvbelo

OPTIONS
-24bit  Produce a 24bit truecolor PCX filejea if the image has 256 colors or fewer.

-8bit  Produce an 8bit (256 colors) PCX filegr if the image has 16 colors or fewer.

This option was added in Netpbm 10.18 (August 2003).
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-packed
Use 'packed pixel’ format for files with 16 colors or fewer: 1, 2, or 4 bits/pixel, 1 plane.

-stdpalette
Instead of computing a palette from the colors in the image, use a standiid, 16 color
palette. Ifthe image contains a color that is not in the standard palptteéppcx fails.

The standard palette is not only a set of colous,abspecific mapping of palette inds to
colors. E.gredis 4.

You can usepnmremap with a suitable PPM image of the standard palette to adapt your
image to use exactly those colors in the palette sgpmtopcx -stdpalettewill work on it.

The filepcxstd.ppm, part of Netpbm, contains the standard palette.

Although the PCX header tellsactly what palette is used in the file, some older PCX-inter
preters do not use that informatiofhey instead assume the standard paleiftgiou dont

use the-stdpalette option, ppmtopcx, ppmtopcx may create an image that uses dedént
palette (a rearrangement of the same colors) and then one of these older interprgters w
interpret the colors in the image wrong.

You cannot specify this option along withalette.

This option was ng in Netpbm 10.22 (April 2004).

-palettepalettefile
Instead of computing the palette from the colors in the image, use the palette from the file
palettefile If the palette contains a color that is not in that palppetopcx fails.

The palette file must be a PPM image that contains one pixel for each color in the falette.
doesnt matter what the aspect ratio of the palette image is. The order of the colors in the PCX
palette is the order of the jgils in the PPM image in standard western reading order (left to
right, top to bottom). If there is a duplicate color in the palgipentopcx chooses between
them arbitrarily in building the PCX raster.

You would need this only if you e a EX reader that cahtead the palette that is in the
PCX file and instead assumes some particular palette. See alstulffadette option.

If your input image might contain colors other than those in your palette, you cztc¢be
input image to one that contains only those colors in your palettertnemap.

You cannot specify this along witlstdpalette

This option was ng in Netpbhm 10.25 (October 2004).

-planes=planes
Generate a PCX file withlanesplanes, gen though the number of colors in the image could
be represented invieer. This males the file lager, but some PCX interpreters are capable of
processing only certain numbers of planes.

This is meaningful only wheppmtopcx generates an image in the 16 color palette format
without pacled piels. Consequentlyou cannot specify this option together wifttbit or
-8bit or -packed

The valid values foplanesare 1, 2, 3, and 4By default, ppmtopcx chooses the smallest
number of planes that can represent the colors in the image. E.g. if there are Hpaters,
topcx chooses 3 planes.
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This option was ng in Netpbm 10.21 (March 2004).
-Xpos=cols

-ypos=rows
These options set the position of the image in some field (e.g. on a screen) in columns to the

right of the left edge and rows beldhe top edge. The PCX format contains image position
information. Dont confuse this with the position of an area of interest within the im&ge.
example, usingpnmpad to add a 10 pixel left border to an image and therverting that
image to PCX with xpos = 0 is not the same av@ting the original image to PCX and set-
ting xpos = 10.

The values may be from -32767 to 32768.

The default for each is zero.

SEE ALSO
pcxtoppm(1), ppm(1)

AUTHORS
Copyright (C) 1994 by Ingo Wilkerir{go.Wilken@informatik.uni-oldenbgide)

Based on previous work by Michael Davidson.
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NAME
ppmtopgm - covert a PPM image to a PGM image

SYNOPSIS
ppmtopgm

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtopgm reads a PPM as input and produces a PGM as oufjngt.output is a ’black and white’
rendering of the original image, as in a black and white photograph. The quantization fopmula
topgmusesisg=.299r+ .587 g +.114 b.

Note that although there ispgmtoppm program, it is not necessary for simple wagions from pgm

to ppm , because pippm program can read pgm (and pbm ) files automaticpgiyntoppm is for col-
orizing a pgm file. Also, segpmtorgb3 for a different way of corerting color to gray And ppmdist
generates a grayscale image from a color imageinba way that makes it easy to differentiate the
original colors, not necessarily a way that looke Ekidack and white photograph.

QUOTE
Cold-hearted orb that rules the night
Remawes the colors from our sight
Red is grayand yellonv white
But we decide which is right
And which is a quantization error.

SEE ALSO
pgmtoppm(1), ppmtorgb3(1), rgb3toppm(1), ppmdist(1), ppm(1), pgm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
ppmtopil - comert a PPM image into an Atari Bes pil file

SYNOPSIS
ppmtopil

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtopil reads a PPM image as input and produces an AtgasDal file as output.

SEE ALSO
piltoppm(1), ppm(1), pbmtopi3(1), pi3topbm(1)

AUTHOR
Copyright (C) 1991 by Ste Belczyk ceb3@gte.cojrand Jef Poskanzer.
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NAME
ppmtopict - comert a PPM image to a Macintosh PICT file

SYNOPSIS
ppmtopict

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtopict reads a PPM image as input and produces a Macintosh PICT file as output.

The generated file is only the data fork of a pictifeu will need a program such ascvertto gener
ate a Macbinary or a Binkdile that contains the necessary information to identify the file as a PICT
file to MacOS.

Even though PICT supports 2 and 4 bits per ppitopict always generates an 8 bits per pixel file.

LIMIT ATIONS
The picture size field is correct only if the output is to a file since writing into this field requires seeking
backwards on a file.However the PICT documentation seems to suggest that this field is not critical
anyway since it is only the lower 16 bits of the picture size.

SEE ALSO
picttoppm (1), ppm(1), mcvert

AUTHOR
Copyright (C) 1990 by Ken Yapken@cs.rocester.edu
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NAME
ppmtopj - comert a PPM image to an HP PaintJet file

SYNOPSIS
ppmtopj

[-gammavall
[-xposvall
[-yposval
[-back { dark|iite}]
[-rle]

[-center]

[-render { none| snap| bw | dither | diffuse | monodither | monodiffuse| clusterdither | monoclus-
terdither }]

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtopj reads a PPM image as input andvents it into a format suitable to be printed by an HP
PantJet printer.

For best results, the input file should be in 8-color RGB form; i.e. it showlel trdy the 8 binary com-
binations of full-on and full-dfprimaries. You could cowmert your input to this format lik this:

pamseq 3 1 testimg.ppm >8color.pam
pnmremap -map 8color.pam testimg.pam | ppmtopj

Or you could use use
ppmdither -red 2 -green 2 -blue 2

OPTIONS
-rle Run length encode the image. (This can result in larger images)

-back Enhance the foground by indicating if the background is light or dark compated to the fore-
ground.

-render alg
Use an internal rendering algorithm (default dither).

-gammaint
Gamma correct the image using the integeas a gamma (default 0).

-center Center the image to an 8.5 by 11 page
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-XpOspos
Move by pospixels in the x direction.

-ypospos
Move by pospixels in the y direction.

SEE ALSO
HP PaintJet XL Color Graphics Printer UserCuide, pnmtopcixl.html (1), pjtoppm.html (1),
pnmdepth(1), pnmremap(1), pamseql), ppmdither (1), pbmtolj.html (1), ppmtolj (1), thinkjet-
topbm(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Christos Zoulas.
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NAME
ppmtopjx| - corert a PPM image to an HP PaintJet XL PCL file

SYNOPSIS
ppmtopjxl FnopacK [-gamma n] [-presentation] [-dark] [-diffuse] [-cluster] [-dither] [-xshift ]
[-yshift g] [-xshift s] [-yshift §] [{-xsizg-width|-xscalg s] [{-ysizd-height]-yscalg s] [ppmfilg

DESCRIPTION
This program is part dfletpbm(1).
ppmtopjx| reads a PPM image as input and produces a PCL file suitable for printing on amtdEtP
XL printer as output.

The generated file is not suitable for printing on a normal PrintJet prifiber-nopack option gener
ates a file which does not use the normal TIFF 4.0 compression method. This file might be printable on
a normal PaintJet printer (not an XL).

The -gamma option sets the gamma correction for the image. The useful range faaititdeP XL is
approximately 0.6 to 1.5.

You an dter the rendering algorithm used for images with igher, -cluster, and-diffuse options.
These options select ordered dithering, clustered ordered dithering, or dusiodifespectiely. You
can use thedark option to enhance images with a dark background whenateereduced in size.
The -presentation option turns on presentation mode, in whiclo passes are madea the paper to
increase ink densityYou should use this only for images where quality is critical.

You can resize the image by setting txsize and -ysize options. Theparameter to either of these
options is interpreted as the number of dots to set the width or height to, but you may append an
optional dimension ofgt’ (points), dp’ (decipoints), in’ (inches), or cm’ (centimetres). lfjou spec-

ify only one dimensiorppmtopjx| will scale the other one appropriately.

The optionswidth and-height are synonyms ofsizeand-ysize.

You can alternatiely use thexscaleand-yscaleoptions to scale the image by a simple factor.

You can shift the image on the page with thshift and-yshift options. Thesenove te image the
specified dimensions right and down.

SEE ALSO
ppm(1)

AUTHOR
Angus Duggan
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NAME
ppmtoppm - cop PPM image

SYNOPSIS
ppmtoppm

DESCRIPTION
This program is part dfletpbm(1).
ppmtoppm simply copies a PPM image from Standard Input to Standard Output. This may seem an
unnecessary duplication oét, but remember that a PPM program can read a PBM or PGM image as if

it were PPM. Soppmtoppm can read either a PBM, PGM, or PPM image and produce a PPM image
as output.

Even that is of limited usefulness because of the fact that almpgt@gram to which you would feed
the resulting PPM image could also justedke original image directly Howeve, sometimes you
really need a true PPM image.

When you knw you have a BSM image and want a PPM imaggmtoppm is a more general way to
do that comersion. Wheryou knav you hare a BM image, use that argbmtopgm.

SEE ALSO
pgmtopgm(1), pnmtopnm(1), pamtopnm(l), pgmtoppm(1l), pbmtopgm(1), ppm(1), ppm(1),
ppm(1),

HISTORY
This program was added to Netpbm in Release 10.9 (September 2002).
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NAME
ppmtopuzz - covert a PPM image to an X11 'puzzle’ file

SYNOPSIS
ppmtopuzz

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtopuzz reads a PPM image as input and produces an X11 'puzzle’ file as ofitfpuizzle’ file is
for use with thepuzzle program included with the X11 distttion. puzzles -picture flag lets you
specify an image file.

SEE ALSO
ppm(1), puzzle

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
ppmtorgb3 - separate a PPM image into three PGMs

SYNOPSIS
ppmtorgb3

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtorgb3 reads a PPM image as input and writes three PGM images as output, one each for red,
green, and blue.

ppmtorgb3 constructs the output filenames by taking the input filename, stripdiragyotxension,
and appendingred, .grn, .blu. For example, separatinfgnna.ppm would result inlenna.red,
lenna.grn, andlenna.blu. If the input comes from stdin, the namesrayeame.red noname.grn and
noname.blu

SEE ALSO
rgb3toppm(1), pamchanne(1), ppmtopgm(1), pgmtoppm(1), ppm(1), pgm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
ppmtosixel - covert a PPM image to DEC sixel format

SYNOPSIS
ppmtosixel

[-raw]
[-margin]
[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).
ppmtosixel reads a PPM image as input and produces sixnmands (SIX) as output. The output is
formatted for color printing, e.g. for a DEC LJ250 color inkjet printer.

If RGB values from the PPM file do notveamaxval=100,ppmtosixel rescales them to maxval 100.
A printer control header and a color assignment taldentibe SIX file. Image data is in a compressed
format by dedult. Aprinter control footer ends the image file.

OPTIONS
-raw If you specify this, each pixel will be explicitly described in the image file-raw is not
specified, output will default to compressed format in which identical adjacesis mre
replaced by 'repeat pixel' commanda.raw file is often an order of magnitudedar than a
compressed file and prints much slower.

-margin
If you dont specify -margin, the image will start at the left margin (of the wimdgaper or
whatever). If youdo specify-margin, a 15 inch left margin will offset the image.

PRINTING
Generally sxel files must reach the printer unfiltered. Use the Ipr -x optioadrfilename >

/dev/tty0~.

LIMIT ATIONS
Upon rescaling, truncation of the least significant bits of R@&Bes may result in poor color can
sion. Ifthe original PPM maxval &as greater than 100, rescaling also reduces the image d&pile
the actual RGB alues from the ppm file are more or less retained, the color palette of the LJ250 may
not match the colors on your screen. This seems to be a printer limitation.

SEE ALSO
ppm(1)

AUTHOR
Copyright (C) 1991 by Rick Vinci.
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NAME
ppmtoterm - covert a PPM image to a ANSI ISO 6429 ascii image

SYNOPSIS
ppmtoterm

[ppmfilg

All options can be abbvéated to their shortest unique prefiXou may use tw hyphens instead of
one. You may separate an option name and its value with white space instead of an equals sign.

DESCRIPTION
This program is part dfletpbm(1).
This program tries to produce an accurate representation of a PPM image on an terminal that imple-
ments the ANSI ISO 6429 standarll. aproximates colors, finding the minimum cartesian distance
between the input RGBeetors and the ones in the generated palette. Asvéilalde color palette is
somavhat restricted, you get the best results when the colors in the original image ane the RGB
intensities are close to zero, half of maximum, and maximum.

You can usually get good results with cartoons or images with plain colors (no gradi#fitts photos,
results can varyut are usually not very accurate.

The output image has one line for eacl end one character for each column of the input imdgg.
an 80 pixel by 25 pixel PPM imageowld fill up an 80x25 terminal screeklsepamscaleor pamcut
to male your image fit properly on your screen.

The image starts at the current cursor position on the terminal sdéeeh. successt row darts at
Column 0 on the screerf you want to shift the image up or down, for example to center itpuise
pad on the input.

This program was born with the objeetid displaying nice color images on the linux console, e.g. a
proper logo at Linux boot.

pbmto4425does a similar thing for black and white images, using lineidcacharacters, on some
terminals.

OPTIONS
None.

SEE ALSO
pamscalgl), pamcut(1), pbmtoascii(1), pbmto44251), ppm(1)

AUTHOR
Copyright (C) 2002 by Ero Carrera.

HISTORY
This program was mein Netpbm 10.9 (August 2002).
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NAME
ppmtota - replaced by pamtotga
DESCRIPTION
This program is part dfletpbm(1).
ppmtotga was replaced in Netpbm 10.6 (July 2002) figmtotga(1).

pamtotga is backward compatible withpmtotga, but also recognizes PAM input, including that with
an alpha channel.
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NAME
ppmtouil - replaced by pamtouil

DESCRIPTION
This program is part oNetpbm(1). In May 2002,ppmtouil was extended and renamed fram-
touil (1).
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NAME
ppmtowinicon - cowert PPM image into a Windows .ico file

SYNOPSIS
ppmtowinicon

[-andpgm{
[-output=output.icg

[ppmfile[andfilg ...]

DESCRIPTION
This program is part dfletpbm(1).

ppmtowinicon reads one or more PPM images as input and produces a Micraadtvi .ico file as
output.

A Windows icon contains 1 or more images, at different resolutions and color depths. Witsawg/
wants to display the icon, it searches through the images to find the one the best matches the number of
colors and resolution of the display.

Microsoft recommends including at least the following formats in each icon.

. 16 x 16 -4 Ipp
. 32x32-41tpp
. 48 x 48 - 8 pp

If you dont specify arty input files, input is from Standard Input.
Output is to Standard Output unless you spedaifitput.

Transparency
If you specify the-andmask option, you get (partly) transparent icons. In that case, ygumaents
are pairs of file names, with the first file nhame being that of the image and the second file name being
that of a standard Netpbm PGM transpayanask (see thpgmformatspecificatior(1)).

In a .ico file, there is no such thing as partial transpgrérensluceng). Wherethe PGM mask says
completely opaque, the icon will be opaqu®&erywhere else, the icon will be transpareNbte that
as with ay Netpbm program, you can use a PBM image for the transpamgask andppmtowinicon
will treat it like a FGM.

The and mask is liken dpha mask, except for what it signifies in the "not opaque" areas. In the usual
case, the foreground image is black in those areas, and in that case the areas are fully transparent -- the
background shows through the icon. But in general, a not opagelesmnifies that the background

and foreground should be merged as follows: The intensities of the color components igahe for
ground and background are represented as binary numbers, then corresponding bits of the background
and foreground intensities are exugsor'ed together So there is a sort of werse video effect.

If you dont want this special &fct and instead want straightforward transpareuse the-truetrans-
parent option. Thiscausesppmtowinicon to male the base image blackveywhere your trans-
pareny mask says transparentgeedless of what color you input image is at that location.

If you dont specify -andmask ppmtowinicon puts all-opaque and masks into the .ico file.
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OPTIONS
-andpgms
Include transparegydnformation in the icons. See the transpayessction .

-output=output.ico
Name of output file. By defaulppmtowinicon writes the icon to Standard Output.

-truetransparent
Make transpareng in the icon normal instead of the specialase video dect. Seethe
transparengsection .
SEE ALSO

winicontoppm(1), ppm(1) pgm(1)

AUTHOR
Copyright (C) 2000 by Lee Benfield.
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NAME
ppmtoxpm - cowert a PPM image to an X11 pixmap

SYNOPSIS
ppmtoxpm [-name=xpmnamg[-hexonly] [-rgb=rgb-textfilg [-alphamask=pgmfild [ ppmfild

Minimum unique abbreviation of option is acceptab¥eu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION
This program is part dfletpbm(1).

ppmtoxpm reads a PPM image as input and produces X11 pixmap (version 3) as output. This format
can be loaded by the XPM library.

In the XPM output, colors may be identified by name, such as "Red", okaaldéwmal, for gample
"#FF0000". Inthe hexadecimal format, there may be from 1 through 4 hexadecimal digits per RGB
component.

By default, ppmtoxpbm tries to find a name for each color in the image in the system color dictionary ,
and if it finds one, uses it. If it doesit uses hgadecimal. 6u can forcgppmtoxpbm to use hra-
decimal only with the-hexonly option. You can specify a ddrent color dictionary with thergb
option.

Whenppmtoxpm uses the hexadecimal format for identifying a cdtarses the one that uses the least
number of headecimal digits that it takes to represent the maxval of the input PPM. E.g. if thalmaxv
of the input PPM is 10@ypmtoxpm uses 2 digits per component, as in "#FF0000".

Some programs do not properly handle one-digitgoenponent hexadecimal color specifiefhey
see the wrong colorsTo produce an XPM that such a program can handleemale the maxval of
the input PPM is greater than 15, such as by running it througllepth 255

Color Code Lengths - Image Size
In the XPM format, there is a palette (‘color map’) that assigns each color in the image to a unique
sequence of printable characters called a color code, and a raster that identifies the color ofleach pix
of the image with one of those color codes. The length of the color dedésahe size of the image
stream.

All color codes in an image are the same length,pgomdtoxpm tries to mak it as #ort as possible.

That length is, of course, determined by the number of colors in the ipppgeoxpm counts the col-

ors in the image, excluding those that will be transparent in the output due to your alpha mask, and
chooses a color code length accordingiere are 92 printable characters that can be used in a color
code. Therefordf you have @ or fewer colors, your color codes will be one charactéyou hare

more than 92 but not more than 92 * 92, your color codes will beltaracters. Ando on.

Theres ane exception to the abe If you specify an alpha mask (tkedpha option, one unique color
code representsransparent.T his is true een if the alpha mask doesictually produce antranspar-
ent pixels. Sosubtract one from the number of possible colors if youaipha.

OPTIONS
-name=xpmname
This option specifies the prefix string which is specified in the resulting XPM output. If you
don't use the-name otpion, ppmtoxpm defaults to the filename (withou&nsion) of the
ppmfileparameter If you do not specifyname or ppmfile(i.e. your input is from Standard
Input), the prefix string defaults to the strimgname
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-hexonly
This option says ner to put color names in the XPM fileubrather to identify names by
hexadecimal strings that explicitly identify RGB component intensiti€kis means the
reader of the file need notJyeaaccess to a suitable color dictionary to interpret it.

This option was introduced in Netpbm 10.15 (April 2003). Before that, it was taelgef
overridden by specifyingrgb.

-rgb=rgb-textfile
This option names the file in which the color dictionary yantto use resides. By deiit,
ppmtoxpm uses the system color dictionary .

This option in meaningless when you speeifgxonly.

Before Netpbm 10.15 (April 2003)pmtoxpm did not deéult to the system color dictionary
If you didn't specify -rgb, ppmtoxpbm would use only hexadecimal color specifiers.

-alphamask=pgmfile
This option names a PGM file to use as an alpha (transparency) mask. The file must contain
an image the same dimensions as the input impgetoxpm marks as transparentyapixel
whose position in the alpha mask image is at most half white.

If you dont specify -alphamask ppmtoxpm makes all pixels in the output opaque.

ppmcolormask is one way to generate an alpha mask fifeu might also generate it by
extracting transparegcinformation from an XPM file with thealphaout option to xpm-
toppm.

There are similar options on other Netpbmeoiers that covert from formats that include
transparenginformation too.

SEE ALSO

ppmcolormask(1), xpmtoppm(1), pnmdepth(1), ppm(1) XPM Manual by Arnaud Le Hors
lehors@mirsa.inria.fr

AUTHOR
Copyright (C) 1990 by Mark Wenitily.

Permission to use, cgpmodify, and distribute this software and its documentation fgr@mpose and
without fee is hereby granted, provided that thevabmpyright notice appear in all copies and that
both that copyright notice and this permission notice appear in supporting documentai®goft-
ware is provided 'as is’ without express or implied warranty.

This tool was desloped for Schlumberger Technologies, ATE Division, and with their permission is
being madeailable to the public with the alve mpyright notice and permission notice.

Upgraded to XPM2 by Paul Bresla Mecasoft SA, Zurich, Switzerlandpgul@mecazh.uu.gh
November 8, 1990.

Upgraded to XPM version 3 by Arnaud Le Héebprs@mirsa.inria.fy, April 9, 1991.
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NAME
ppmtoyuv - coxert a PPM image to an Abekas YUYV file

SYNOPSIS
ppmtoyuv [ppmfild

DESCRIPTION
This program is part dfletpbm(1).
ppmtoyuvReads a PPM image as input and produces an Abekas YUV file as output.
The output file contains a raster of four byte YUV codes, each uniquely associated aditieblyy-

side pixels in the image. The raster contains rows in order from top to bottom, and withinveach ro
columns from left to right. So the output file size in bytes is twice the number of pixels in the image.

Each YUV code is associated withawixels from the input image that we will call the left pixel and
the right piel. The2nd byte of the code is the Y value of the lefighixThe4th byte of the code is the
Y value of the right pigl. Thelst byte of the code is anerage of the U value of the @kto the left

of the left pixelthe left pixel, and the right pgk The3rd byte of the code is analogous for &ues.
These gerages are weighted arithmetic means where the ledt Exwveighted double what the other
two pixels are weighted.

SEE ALSO
yuvtoppm(1), ppmtoeyuv(1), ppmtoyuvsplit(1), ppm(21)

AUTHOR
Marc Bouchermarc@Postimge COM, based on Example Ceersion Program, A60/A64 Digital
Video Interface Manual, page 69.

Copyright (C) 1991 by DHD Postimage Inc.
Copyright (C) 1987 by Abekas Video Systems Inc.
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NAME
ppmtoyuvsplit - cowert a PPM image to 3 subsampledirdUV files

SYNOPSIS
ppmtoyuvsplit basenam@ppmfilg

DESCRIPTION
This program is part dfletpbm(1).
ppmtoyuvsplit reads a PPM image as input. Producesa8fii@s basenamé’, basenam#&) andbase-
name.Vas output.

The output files are the subsampled MUV representation of the input PPM image, as required by
the Stanford MPEG codec. The Y output file contains a byte for eaehipithe image, with the ves
going from top to bottom and the columns within eack going left to right. The U and V output
files are arranged similarlgxcept that each byte represents a square of @spof the image.The
value is the arithmetic mean of the value for each of thoseelspixencethe Y file is 4 times the size

of the U file or V file.

The YUV values are scaled according to CCIR.601, as assumed by MPEG.

SEE ALSO
yuvsplittoppm(1), ppmtoyuv(1), ppmtoeyuv(1), ppmtompeg(1), ppm(1)

AUTHOR
Copyright (C) 1993 by Andre BeckAldre_Beck@IRS.Inf.TU-Dresdern).de

Based on ppmtoyuv.c



Ppmtv User Manual(0) Ppmtv User Manual(0)

Table Of Contents

NAME
ppmtv - male a FPM image look lile taken from an American TV

SYNOPSIS
ppmtvdimfactor

[ppmfilg

DESCRIPTION
This program is part dfletpbm(1).

ppmtv reads a PPM image as input and diweyeother rav of image data down by the specified dim
factor. This factor may be in the range of 0.0 (the alternate lines are totally black) to 1.0 (original
image).

This creates an fefct similar to what Ve mce seen in the video clip "You could be mine’ by
Guns’n’Roses. Irithe scene I'm talking about you can see John Connor on his motorbike, looking up
from the water trench (?he’s g¢anding in. While the camera pulls back, the image gets 'normal’ by
brightening up the alternate rows of it. | thought this would be an interester &f try in MPEG. |

did not yet check this out, hower. Try for yourself.

SEE ALSO
ppm(1), ppmdim(1)

AUTHOR
Copyright (C) 1993 by Frank Neumann
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NAME
ppmwheel - mag& a iPM image of a color wheel

SYNOPSIS
ppmwheeldiameter

DESCRIPTION
This program is part dfletpbm(1).
ppmwheel produces a PPM image of a color wheel of the specified diameter inside a white square just
large enough to hold it.

The color wheel is based on the HSV color model. Hues are distributed angularly around the circle and
the values are distributed radially and the saturation is zergvehere. Thevalues are zero at the cen-

ter, increasing linearly to maximum at the eddée maximum value corresponds to the maxval of the
PPM image.

Hence, the image contains all of the secondary colors based on the red, green, and blue primary colors.
A secondary color is one that is composed of light of at masbfithe three primary colors.

OPTIONS
None.

SEE ALSO
ppmcie(1), ppmrainbow(1), ppm(1)

HISTORY
ppmwheelwas added to Netpbm in Release 10.14 (March 2003).

AUTHOR
Copyright (C) 1995 by Peter Kirchgessner
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NAME
psidtopgm - covert PostScript 'image’ data to a PGM image

SYNOPSIS
psidtopgm

width height bits/sample

[imagedatd

DESCRIPTION
This program is part dfletpbm(1).
psidtopgmreads the 'image’ data from a PostScript file as input and produces a PGM image as output.

This program is obsoleted imgtopnm.

What follows was written befongstopnm existed.

This is a very simple and limited program, and is here only because gqaupie hae asked for it.

To use it you hae b manuallyextract the readhexstring data portion from your PostScript file, and then
give the width, height, and bits/sample on the command line. Before you attempt this, youathould
leastread the description of the 'image’ operator in the PostScript Language Reference Manual.

It would probably not be too hard to write a script that uses this filter to read a spma#fig uf Post-
Script image, but the variation is too great to emakgeneral-purpose readetnless, of course, you
want to write a full-fledged PostScript interpreter...

SEE ALSO
pnmtops(1), pgm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
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pstopnm - covert a PostScript file to a PNM image

SYNOPSIS

pstopnm

[-stdout]

[-forceplain]

[-help]

[-dpi=dpi]

[-xsize=pixeld [-ysize=pixeld
[-xborder=frac] [-yborder=frac]
[-landscapé

[-portrait ]

[-nocrop]

[-pbm

l-pgm

-ppm]

[-lIx=8] [-lly=5] [-urx=¢g] [-ury=¢]
[-verbosd

[-xmax=pixeld [-ymax=pixelq

psfild.ps|

OPTION USAGE

Minimum unique abbreviation of option is acceptabYeu may use double hyphens instead of single
hyphen to denote options¥ou may use white space in place of the equals sign to separate an option
name from its value.

DESCRIPTION

This program is part dfletpbm(1).

pstopnm reads a PostScript file as input and produces PBM, PGM, or PPM images as @htput.
program simply uses GhostScript to render a PostScript file with its PNM dewiers diif you dont
have GhostScript installed or the version yowhkanstalled was not built with the retast PNM device
drivers, pstopnm will fail. You can see if you ka the proper environment by issuing the command
gs --help . If it responds and lists undervdilable Devices’ pbm, pbmraw, pgm, pgmraw,
pnm, pnmraw, ppm, or ppmraw, you're in business.

pstopnm uses the value of th&HOSTSCRIPT ervironment variable as the file name for the
Ghostscript programlf GHOSTSCRIPT is not setpstopnm searches youPATH for a regular file
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namedgs If it doesnt find one, it assumes Ghostscript is in the/fikr/bin/gs.

pstopnm does not use the Netpbm libraries to generate the output files, so may not be entirely consis-
tent with most Netpbm programs.

psfild.pg| is the name of the input filepstopnm will add theps to the end of the name you specify if
no file ists by the exact name you spechiyt one with added doedJse- to indicate Standard Input.

If you use thesstdout option, pstopnm outputs images of all the pages as a multi-image file to Stan-
dard Output.Otherwise pstopnm creates one file for each page in the Postscript document. The files
are named as foles: If the input file is namegsfile.ps the name of the files will bpsfile001.ppm
psfile002.ppm etc. Thefiletype suffix is.ppm, .pgm, or .pbm, depending on which kind of output
you choose with your rocation options.If the input file name does not end.ps, the whole file name

is used in the output file nam&or example, if the input file is namagatfile.old, the output file name is
psfile.old001.ppm etc.

Note that the output file selection is inconsistent with most Netpbm programs, because it does not
default to Standard OutpufThis is for historical reasons, based on the fact that the Netpbm formats did
not alvays provide for a sequence of images in a single file.

Each output image contains a rectangular area of the page to which it pesénthe Dimensions
section fordetails on what part of the input image goes into the output image anbidd is in the
output and what borders and margins are in the output image.

It has been reported that on some Postscript Version 1 input, Ghostscript, and tipsteform, pro-
duces no outputTo lve this problem, you can cuert the file to Postscript Version 3 with the pro-
gramps2ps It is reported that the prograpstopsdoes not work.

Dimensions
This section describes what part of the input image gets used in the output and the dimensions of the
output, including borders and background.

Note that an output image is associated with a single input page.

pstopnm starts by taking a rectangular area from the input page. That is called the subject image.
pstopnm may add borders to the subject image to form what is called the bordered subject image.

pstopnm places the bordered subject image in the center of the output image and clips the edges as
necessary to fit the computed output image size.

The location of the subject image in the Postscript input page is defined by four numbergetthefio

corner and the upper right corner x and y coordinates. These coordinates are usually specified by the
BoundingBox DSC statement (a Postscript comment) in the PostScript file, yoaaithbe oerridden

by the user by specifying one or more of the following optidhs:-lly, -urx, and -ury .

The presence and thickness of a border to be added to the subject image to form the bordered subject
image is controlled by the optiorsborder and-yborder. If pstopnm does not find a BoundingBox
statement in the input, and you dogdecify image area coordinates on the command fis@pnm

uses defaultalues. Ifyour input is from Standard Inpuistopnm does not use the BoundingBoalv

ues (due to the technical difficulty okteacting that information and still feeding the file to
Ghostscript), so you eitherVmb Pecify the image area coordinates owtéile default.

The output image size is a confusing thirlg.a Postscript file, things tea gatial dimensions.For
example, a particular line may be 3 centimeters loAdRostscript printer is supposed to print the line

3 centimeters long, using fhw@ver mary pixels that takes, withoutgerd to hav big the sheet of paper

on which it is printing is.In a PNM image, by contrast, there is no spatial dimension; there are only
pixels. You might hae a Ine that is 100 pixels longubthe PNM image says nothing aboutntong

that line should be on a printed page.

pstopnmfills the role of a Postscript printelhe PNM image is a virtual printed pagestopnm must
determine hav mary pixels it will use in the output image to represent an inch of input image, which is
the "output device resolution." Think of it as the number of dots per inch the virtual printer prints on
the virtual page.

The simplest thing is for you to tglistopnm exactly what output déce resolution to use, using the
-dpi option. Ifyou say for gample-dpi=300 and the bordered subject image is 2 inches by 2 inches,
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the PNM output will be 600 pixels by 600 pixels.

Or you can set the output image dimensions wikbize and -ysize For example, if you say
-xsize=1000 -ysize=1008nd the bordered subject image is 2 inches by 2 inches, the output image is
1000 by 1000 pixels, with each pixel representing 1/500 inch of input image.

If you specify one ofxsizeand-ysizeand not the othepstopnm defaults the other such that the out-
put image has the same aspect ratio as the bordered subject image.

If you specify neither the output size nor the outpwiaeresolutionpstopnm does some weird com-
putation which exists mainly for historical reasons:

If you specify-nocrop, pstopnm uses the values ekmax and-ymax for the output image dimen-
sions. Theseefault to 612 and 792 pixels, respedt.

The final case, the default, is where you tigpécify ary size or resolution options ehocrop. This is
the most complicated case. In this cgstpopnm first chooses an output device resolution thaiiha
generate the number of pixels indicated-famax and-ymax from the bordered subject imag&hen,
based on that resolution, it chooses an output image size that is gesefenugh to accomodate the
subject image (no borders). Remember Yapthat pstopnm trims the edges of the bordered subject
image to fit the computed output size.

OPTIONS
-forceplain
forces the output file to be in plain (text) format. Otherwise, it isun(bdnary) format. See
pbm(1), etc.

-lix=bx selectsbx as the lower left corner x coordinate (in inches) on the Postscript input page of the
subject image. See the Dimensions section .

-lly=by selectsby as the lower left corner y coordinate (in inches) on the Postscript input page of the
subject image. See the Dimensions section .

-landscape
renders the image in landscape orientation.

-portrait
renders the image in portrait orientation.

-nocrop
This option causegstopnm to male the output image exactly the dimensions of the bordered
subject image. By datfilt, pstopnm makes the output image the dimensions specified by
-xmax and-ymax. See the Dimensions section .

-pbm

-pgm
-ppm  selects the format of the output fil&y default, all files are rendered as portable pixmaps
(ppm format).

-stdout causes output to go to Standard Output instead oftdeaefiles, one per page (see description
of output files abee). Usepnmsplit to extract individual pages from Standard Output.

-urx=tx
selectgx as the upper right corner x coordinate (in inches) on the Postscript input page of the
subject image. See the Dimensions section .
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-ury=ty
selectgy as the upper right corner y coordinate (in inches) on the Postscript input page of the
subject image. See the Dimensions section .

-verbose
prints processing information to stdout.

-xborder=frac
specifies that the left and right borders added to the subject image affestothees the sub-
ject image width. The default value is 0.1. See the Dimensions section .

-Xmax=xmax
specifies that the output image is toxneaxpixels wide. The default is 612. See the Dimen-
sions section .

-Xsize=xsize
specifies that the output image is toxsezepixels wide. See the Dimensions section .

-yborder=frac
specifies that the top and bottom borders added to the subject image afeatotibges the
subject image height. The default value is 0.1. See the Dimensions section .

-ymax=ymax
specifies that the output image is toylmeaxpixels high. The default is 792. See the Dimen-
sions section .

-ysizezysize
specifies that the output image is toylbgaxpixels high. See the Dimensions section .

-dpi=dpi
specifies the output diee resolution, in dots per inch, of the Postscript printerghtipnm
simulates. Thiss the number of PNM péds pstopnm generates for each inch of imageee
the Dimensions section .

This option was ng in Netpbm 10.21 (March 2004).

LIMIT ATIONS
The program will produce incorrect results with PostScript files that initialize the current transforma-
tion matrix. In these cases, page translation and rotation will metdrey &ect. To render these files,
probably the best bet is to use the following options:

pstopnm -xborder 0 -yborder O -portrait -nocrop file.ps

Additional options may be needed if the document is supposed to be rendered on a méetien dif
from letter-size paper.
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SEE ALSO
gs pnmtops(1), psidtopgm(1), pbmtolps(1), pbmtoepsi1), pnmsplit(1), pstofits

COPYRIGHT
Copyright (c) 1992 Smithsonian Astrophysical Observatory

PostScript is a Trademark of Adobe Systems Incorporated.

AUTHOR
Alberto Accomazzi, WIPL, Center for Astrophysics.
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NAME
grttoppm - cowmert output from the QR ray tracer to a PPM image

SYNOPSIS
grttoppm

[qgrtfile]

DESCRIPTION
This program is part dfletpbm(1).

grttoppm reads a QRfile as input and and produces a PPM image as output.

SEE ALSO
ppm(1)

AUTHOR
Copyright (C) 1989 by Jef Poskanzer.
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NAME
rasttopnm - covert a Sun rasterfile to a PNM image

SYNOPSIS
rasttopnm

[rastfilg]

DESCRIPTION
This program is part dfletpbm(1).
rasttopnm reads a Sun rasterfile as input and produces a PNM image as dutpuype of the output
file depends on the input file - ifstdack and whiterasttopnm writes a PBM image. If i§ gayscale,
rasttopnm writes a PGM. If its olor, rasttopnm writes a PPM. The program tells you which type it
is generating.

SEE ALSO
pnmtorast(1), pnm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
rawtopgm - cowert raw grayscale bytes to a PGM image

SYNOPSIS
rawtopgm

[-bpp [1]2]]
[-littleendian]
[-maxval N]
[-headerskipN]
[-rowskip N]
[-tb|-topbottom]
[width heigh}

[imagefile]

DESCRIPTION
This program is part dfletpbm(1).
rawtopgm reads ra grayscale values as input and produces a PGM image as olitmutnput file is
just a sequence of pure binary humbers, either onemhyttes each, either bigendian or littleendian,
representing grayalues. Thg may be arranged either top to bottom, left to right or bottom to top, left
to right. There may be arbitrary header information at the start of the file (to wavidhpgm pays no
attention at all other than the headeize).

Arguments tadawtopgm tell how to interpret the pixels (a function that is sethby a header in age-
lar graphics format).

The width andheightparameters tell the dimensions of the image. If you omit these paramaters,
topgm assumes it is a quadratic image and bases the dimensions on the size of the input stream. If this
size is not a perfect squarawtopgm fails.

When you dont’ specify width andheight rawtopgm reads the entire input stream into storage at once,
which may tak a bt of storage. Otherwiseawtopgm ordinarily stores only one wat a tme.
If you dont specify imagefile, or ecify -, the input is from Standard Input.

The PGM output is to Standard Output.

OPTIONS
-maxval N
N is the maxval for the grayalues in the input, and is also the maxval of the PGM output
image. Thedefault is the maximum value that can be represented in the number of bytes used
for each sample (i.e. 255 or 65535).

-bpp [1{2]
tells the number of bytes that represent each sample in the input. If the vAlddémost
significant byte is first in the stream.

The default is 1 byte per sample.
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-littleendian

says that the bytes of each input sample are ordered with the least significant byidtfirst.
out this optionrawtopgm assumes MSB first. This obviously has no effect when there is
only one byte per sample.

-headerskipN

rawtopgm skips aver N bytes at the lgnning of the stream and reads the image immediately
after The default is O.

This is useful when the input is actually some graphics format that has a desdeptier
followed by an ordinary rasteand you dont havea program that understands the header or
you want to ignore the header.

-rowskip N

If there is padding at the ends of the rows, you can skip it with this optiote that ravskip
need not be an iger Amazingly | once had an image with 0.376 bytes of padding per ro
This turned out to be due to a file-transfer problem, but | was still able to read the image.

Skipping a fractional byte perwomeans skipping one byte per multiple rows.

-bt -bottomfirst

SEE ALSO

By default, rawtopgm assumes the pixels in the input go top to bottom, left to rifhtou
specify-bt or -bottomfirst, rawtopgm assumes the p&ks go bottom to top, left to righiThe
Molecular Dynamics and Leica confocal format, for example, use the latter arrangement.

If you dont specify -bt when you should or vice versa, the resulting image is upsida,do
which you can correct withamflip.

This option causesawtopgm to read the entire input stream into storage at once, which may
take a bt of storage. Ordinarlyawtopgm stores only one m at a tme.

For backwards compatibilityrawtopgm also acceptsb

and-topbottom to mean ractly the same thing. The reasons these are hamed backwards is
that the original author thought of it as specifying that the wrong results of assuming the data
is top to bottom should be corrected by flipping the result top for botlamahay, we think of

it as simply specifying the format of the input data so that there are no wrong results.

pgm(1), rawtoppm(1), pamflip(1)

AUTHORS

Copyright (C) 1989 by Jef Poskanzéiodified June 1993 by Qiér Trepte,oliver@fysik4.kth.se
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NAME
rawtoppm - cowert a stream of n@ RGB bytes to a PPM image

SYNOPSIS
rawtoppm

[-headerskipN]

[-rowskip N]

[ -rgb|-rbgl-grb |-gbr|-brg|-bgr ]
[-interpixel |-interr ow]

width height

[imagedatd

DESCRIPTION
This program is part dfletpbm(1).

rawtoppm reads r&v RGB bytes as input and produces a PPM image as output. The input file is just
RGB bytes. You haveto specify the width and height on the command line, since the program ob
ously cant get them from the filerawtoppm assumes the maxval of the input samples is 255, and
makes the maxval of the output PPM 255.

rawtoppm assumes the p&ks come top first in the input stream. Ifyhage actually bottom first, the
resulting PPM is upside down, so run it throggimflip -tb.

OPTIONS
-headerskip
Skip over this maly bytes at the beginning of the input stream. Use this option when the input
has some kind of header followed by a raster suitablefaioppm.

-rowskip
Skip this mawg bytes at the end of eachwmf the raster (Some input streams Y& padding at
the end of rows).

-rgb -rbg -grb -gbr -br g -bgr
This option specifies the order of the color components for eaeh fikedefault is-rgb.

-interpixel -interr ow

These options specify hothe colors are interlead. The default is -interpixel, meaning
interleaved by pixel. A byte of red, a byte of green, and a byte of blue, or what®lor
order you specified-interr ow means interleaed by row - a row éred, a rav of green, a rav
of blue, assuming standard rgb color ordén -interplane option - all the red pils, then all
the green, then all the blue - would be an obvious extensidris mot implemented.You
could get the same effect by splitting the file into three parts (perhapsda§irtgrning each
part into a PGM file witlmawtopgm, and then combining them wittyb3toppm.

SEE ALSO
ppm(1), rawtopgm(1), rgh3toppm(1), pamflip(1)
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AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
rgb3toppm - combine three PGM images (R, G, B) into one PPM image

SYNOPSIS
rgb3toppm

redpgmfile greenpgmfile bluepgmfile

DESCRIPTION
This program is part dfletpbm(1).

rgb3toppm reads three PGM images as input, taking each to represent one component (red, green, and
blue) of a color image. It produces a PPM image as output.

SEE ALSO
ppmtorgb3(1), pamstack(1), pgmtoppm(1), ppmtopgm(1), ppm(1), pgm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
rletopnm - comert a Utah Raster Tools RLE image file to a PNM image file.

SYNOPSIS
rletopnm

[--alphaout={ alpha-filename}] [ --headerdump-h]

[--verboséd-v]
[--plain|-p]

[rlefile]-]

All options may be abbreviated to their minimum unique abatien and options and arguments may
be in aty order.

DESCRIPTION
This program is part dfletpbm(1).

rletopnm corverts Utah Raster dolkit RLE image files to PNM image filesletopnm handles four

types of RLE files: Grayscale (8 bit data, no color map), Pseudocolor (8 bit data with a color map),
Truecolor (24 bit data with color map), and Directcolor (24 bit data, no color mepnm gener-

ates a PPM file for all these cases except for the Grayscale file, for Ngtagnm generates a PGM

file.

rlefile is the RLE input file. If it is absent erthe input comes from Standard Input.

OPTIONS
--alphaout=alpha-filename
rletopnm creates a PGM (portable graymap) file containing the alpha chasinekvn the
input image. If the input image doesnbntain an alpha channel, thfpha-filenamédile con-
tains all zero (transparent) alphalues. Ifyou dont specify --alphaout, rletopnm does not
generate an alpha file, and if the input image has an alpha chédetopihm simply discards
it.

If you specify- as the filenameletopnm writes the alpha output to Standard Output and dis-
cards the image.

Seepamcomp(1)for onevaytousethe alpha output file.

--verbose
This option causedetopnm to operate in verbose mode. It prints messages about what it
doing, including the contents of the RLE image heade®andard Error.

--headerdump
This option causedetopnm to operate in header dump mode. It prints the contents of the
RLE image header to Standard Eytmt does not produce piother output.

--plain  This option causes the PNM output file to be in the 'plaiXttlrmat, instead of the dadlt
‘raw (binary) format. Seppm(1)and pgm(1)for details on the difference.
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EXAMPLES
rletopnm --verbose lenna.rle >lenna.ppm

While running in verbose mode, a@nt lenna.rle to PPM format and store the resulting image
as lenna.ppm.

rletopnm --headerdump file.rle
Dump the header information of the RLE file called file.rle.

rletopnm --alphaout=dartalpha.pgm dart.rle >dart.ppm

Corvert RLE file dart.rle to PPM format as dart.ppt8tore the alpha channel of dart.rle as

dartalpha.pgm (if dart.rle doesiiavean alpha channel, store a fully transparent alpha mask
as dartalpha.pgm).

SEE ALSO
pnmtorle (1), pnmconvol(1), pnm(1), ppm(1), pgm(1),

AUTHOR

Wes Barris Army High Performance Computing Research Center (AHPCRC) Minnesota Supercom-
puter Centerinc.

Modifications by Eric Haines to supportrand plain formats.

Modifications by Bryan Henderson to create alpha files and use mnemonic options.
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NAME
shigtopgm - covert an SBIG CCDOPS file to PGM

SYNOPSIS
shigtopgm

[sbigfilg

DESCRIPTION
This program is part dfletpbm(1).

shigtopgm reads an an image file in the matiformat used by the Santa Barbara Instrument Group
(SBIG) astronomical CCD cameras, and produces a PGM image as output. Additional information on
SBIG cameras and documentation of the file formavasadble at the Web site, http://www.sbig.com/ .

SEE ALSO
pgm(1)

AUTHOR
John Walker fttp://www.fourmilab.ch/ ), January 1998. This program is in the public domain.
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NAME
sgitopnm - cowert a SGI image file to PNM

SYNOPSIS
sgitopnm

[-verbosd
[-channelc]

[SGlfilg

DESCRIPTION
This program is part dfletpbm(1).

sgitopnm reads an SGI image file as input and produces a PGM image for a 2-dimensional (1 channel)
input file, and a PPM image for a 3-dimensional (3 or more channels) input file.

Alternatively, the program produces a PGM image of ane of the channels in the input file.

OPTIONS
-verbose
Give me information about the SGI image file.

-channelc
Extract channet of the image as a PGM imag®Vithout this optionsgitopnm extracts the
first 3 channels as a PPM image ibthe input has only 1 channel, extracts that as a PGM
image, and if the input has 2 channels, fails.

REFERENCES
SGI Image File Brmat documentation (draft v0.95) by Paul Haeb@diu{@sgi.com Available via
ftp at sgi.com:graphics/SGIIMAGESPEC.

SEE ALSO
pnm(1), pnmtosgi(1)

AUTHOR
Copyright (C) 1994 by Ingo Wilkerir{go.Wilken@informatik.uni-oldenbgide)
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NAME
sirtopnm - cowert a Solitaire file to PNM

SYNOPSIS
sirtopnm

[sirfile]

DESCRIPTION
This program is part dfletpbm(1).

sirtopnm reads a Solitaire Image Recorder file as input and produces a PNM image as Dugput.
type of the output file depends on the input file - & &h MGI TYPE 17 file,sirtopnm generates a
PGM file. If it's an MGI TYPE 11 file,sirtopnm generates PPMThe program tells you which type it
is writing.

SEE ALSO
pnmtosir(1), pnm(1)

AUTHOR
Copyright (C) 1991 by Marvin Landis.
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NAME
sldtoppm - cowert an AutoCAD slide file to a PPM image

SYNOPSIS
sldtoppm [-adjust] [-dir] [{-height]-ysiz§ §] [-info] [{-lib|-Lib} nam@ [-scale ] [-verbosd
[{ -width|-xsiz& 9] [slidefild

All options can be abbreviated to their shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

sldtoppm reads an AutoCAD® slide file and outputs a PPM imd§gou dont specify slidefile sid-
toppm reads input from Standard Inpigldtoppm uses th@pmdraw library to comwert the vector and
polygon information in the slide file to a raster; see thefiladraw.h for details on this package.

OPTIONS
-adjust If the display on which the slide fileas created had non-square pixels, when you process the
slide withsldtoppm and dont specify -adjust, sldtoppm issues the following warning;

Warning - pixels on source screen were non-square.

Specifying-adjust will correct the image width to compensatgpecifying the-adjust option
causesldtoppm to scale the width of the image so thatgtéxin the resulting portable pixmap
are square (and hence circles appear as true circles, not ellippesycaling is performed in
the vector domain, before scan eeting the objects.The results are, therefore, superior in
appearance to what yalibbtain were you to perform the egdent scaling withpamscale
after the bitmap had been created.

-dir The input is assumed to be an AutoCAD slide library fRadirectory listing each slide in the
library is printed on standard error.

-height size
Scales the image in the vector domain sostaspixels in height. If you don’specify -width
or -xsize sldtoppm adjusts the width to preserthe pixel aspect ratio.

-info Dump the slide file header on standard erd@playing the original screen size and aspect
ratio among other information.

-lib name
Extracts the slide with thegin namefrom the slide library gien as nput. sldtoppm con-
verts the specifiedameto upper case.

-Lib name
Extracts the slide with thegn namefrom the slide library gien as nput. sldtoppm uses
namein the case specified; it does notwahit to upper case.

-scales Scales the image bydtors, which may be apfloating point value greater than zersld-
toppm does the scaling after aspect ratio adjustment,)if &nce it does the scaling in the
vector domain, before rasterisation, the results look much better than running the output of
sldtoppm throughpamscale
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-verbose
Dumps the slide file header and listerg vector and polygon to Standard Error.

-width size
Scales the image in the vector domain sosizepixels wide. If you dor’specify -height or
-ysize sldtoppm adjusts the height to preserine pixel aspect ratio.

-Xsizesize
Scales the image in the vector domain sosizepixels wide. If you dor’specify -height or
-ysize sldtoppm adjusts the height to preserine pixel aspect ratio.

-ysizesize
Scales the image in the vector domain sostaspixels in height. If you don’specify -width
or -xsize sldtoppm adjusts the width to preserthe pixel aspect ratio.

LIMIT ATIONS
sldtoppm can conert only Level 2 dides. Level 1 format has been obsolete since the advent of Auto-
CAD Release 9 in 1987, and was not portable across machine architectures.

Slide library items with hames containing 8 bit (such as ISO) or 16 bit (Kaniji, for example) characters
may not be found when chosen with tlib option unlessldtoppm was huilt with character set con-
version functions appropriate to the locaMou can alays retrieve dides from libraries rgardless of

the character set by using theb option and specifying the precise name of library memblee the

-dir option to list the slides in a library if you're unsure of the exact name.

SEE ALSO
AutoCAD Reference Manua8lide File Formatpamscal€l), ppm(1)

AUTHOR
John Walker
Autodesk SA
Avenue des Champs-Montants 14b
CH-2074 MARIN
Suisse/Schweiz/Svizzera/Svizra/Switzerland
Usenetkdvin@Autodesk.com
Fax:038/33 88 15
Voice:038/33 76 33

Permission to use, cgpmodify, and distribute this software and its documentation fgr@ampose and
without fee is hereby granted, withoutyazonditions or restrictions. This software is provided 'as is
without express or implied warranty.

AutoCAD and Autodesk are registered trademarks of Autodesk, Inc.
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NAME
spctoppm - covert an Atari compressed Spectrum file to a PPM

SYNOPSIS
spctoppm

[spcfilg

DESCRIPTION
This program is part dfletpbm(1).

spctoppmreads an Atari compressed Spectrum file as input and produces a PPM image as output.

SEE ALSO
sputoppm(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Ste Belczyk ceb3@gte.cojrand Jef Poskanzer.



Spottopgm User Manual(0) Spottopgm User Manual(0)

Table Of Contents

NAME
spottopgm - covert SPA satellite images to a PGM image

SYNTAX
spottopgm[-1]-2|-3] [Firstcol Firstline Lastcol Lastlinginputfile

OPTIONS
-1
-2
-3 Extract the gien color from the SP® image. Thecolors are infrared, visible light, and ultra-
violet, although | dort’know which corresponds to which numbdf the image is in color
spottopgmannounces this on Standard Errdhe default color is 1.
PARAMETERS

Firstcol Firstline Lastcol Lastline

Extract the specified rectangle from the SR@age. MosSPO images are 3000 lines long
and 3000 or more columns wide. Unfortunatélg SPQ format only gves the width and not
the length. The width is printed on standard erfbine default rectangle is the width of the
input image by 3000 lines.

DESCRIPTION
This program is part dfletpbm(1).

spottopgm converts the namednputfile to PGM format, defaulting to the first color and the whole
SPO image unless you specify otherwise with the options.

LIMIT ATIONS
spottopgm doesnt determine the length of the input file; this woulddive two passes wer the input
file. It defaults to 3000 lines instead.

spottopgm could extract a three-color image (as a PPMJ}, Ibdidn't feel like making the program
more complicated than it is wo Besides, there is no one-to-one correspondence between red, green,
blue and infrared, visible and ultraviolet.

I’ve had only a limited number of SHOmages to play with, and thereforewldn’t guarantee that this
will work on ary other images.

AUTHOR
Warren Toomeywkt@csadfa.cs.adfa.oz.au

SEE ALSO
pgm(1)
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NAME
sputoppm - covert an Atari uncompressed Spectrum file to a PPM image

SYNOPSIS
sputoppm

[spufilg

DESCRIPTION
This program is part dfletpbm(1).

sputoppmreads an Atari uncompressed Spectrum file as input and produces a PPM image as output.

SEE ALSO
spctoppm(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Ste Belczyk ceb3@gte.cojrand Jef Poskanzer.
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NAME
tgatoppm - covert TrueVision Taga fie to a PPM image

SYNOPSIS
tgatoppm

[--alphaout={ alpha-filename}]
[--headerdump]

tga-filename

All options can be abbreviated to their shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

tgatoppm reads a TrueVision Tga fie as input and produces a PPM image as output.

OPTIONS
--alphaout=alpha-filename
tgatoppm creates a PGM image containing the alpha charalgks in the input imagef
the input image doesntontain an alpha channel, tladpha-filenamefile contains all zero
(transparent) alphaalues. Ifyou dont specify --alphaout, tgatoppm does not generate an
alpha file, and if the input image has an alpha chatgahppm simply discards it.

If you specify- as the filenamdgatoppm writes the alpha output to Standard Output and dis-
cards the image.

Seepamcomp(1)for onenvaytousethe alpha output file.

--headerdump
Causedgatoppm to dump information from the TGA header to Standard Error.

SEE ALSO
ppmtotga(1), pamcomp(1), ppm(1)

AUTHOR
Patially based on tga2rast, version 1.0, by lan J. MacPhedran.

Copyright (C) 1989 by Jef Poskanzer.
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NAME
thinkjettopbm - cowert HP ThinkJet printer commands file to PBM

SYNOPSIS
thinkjettopbm

[-d]

[thinkjet_filg

DESCRIPTION
This program is part dfletpbm(1).

thinkjettopbm reads HP ThinkJet printer commands from the standard inptitintget_fileif speci-
fied, and writes a PBM image to Standard Output.

thinkjettopbm silently ignores text and non-graphics command sequences.

The-d option turns on debugging messages which are written to the standard error stream.

LIMIT ATIONS
The program handles only a small subset of ThinkJet command sequaricespligh to corert
screen images from older HP test equipment.

SEE ALSO
pnmtopclx.html(1), pbmtolj.html (1), ppmtopj(1), ppmtopj(1), thinkjettopbm (1), pbm(1),
pjtoppm (1)

AUTHOR
Copyright (C) 2001 by WEric Norum
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NAME
tifftopnm - corvert a TIFF file into a PNM image

SYNOPSIS
tifftopnm

[-alphaout={ alpha-filenamg}] [ -headerdump [-respectfillorder] [-byrow] [tiff-filenamé

You may abbreviate gnoption to its shortest unique prefi¥ou may use tw hyphens instead of one
in options. You may separate an option and its value either by an equals sign or white space.

DESCRIPTION
This program is part dfletpbm(1).

tifftopnm reads a TIFF file as input and produces a PNM image as outpettype of the output file
depends on the input file - if stdack & white, generates a PBM image; iGityayscale, generates a
PGM image; otherwise, a PPM image. The program tells you which type it is writing.

If the TIFF file contains multiple images (multipldirectories,’tifftopnm generates a multi-image
PNM output stream. Before Netpbm 10.27 (March 2005)éeaer, it would just ignore all but the first
input image.

This program cannot readeey possible TIFF file -- there are myriad variations of the TIFF format.
However, it does understand monochrome and gray scale, RGB,AR@ERI/green/blue with alpha
channel), CMYK (Cyan-Magentaeflow-Black ink color separation), and color palette TIFF filas.
RGB file can hee dther single plane (interlead) color or multiple plane formafThe program reads
1-8 and 16 bit-pesample input, the latter in either bigendian or littlendian encodiiff.directory
information may also be either bigendian or littendian.

There are manTIFF formats thatifftopnm can read only if the image is small enough to fit in mem-
ory. tifftopnm uses the TIFF librarg' TIFFRGBAImageGet() function to process the TIFF image if it
can get enough memory for TIFFRGBAImageGet() to store the whole image in memory at orge (that’
what TIFFRGBAImageGet() does)f not, tifftopnm uses a more primite row-by-row corversion
strategyy using the ra data returned by TIFFReadScanLine() anduesititelligence. Thahative intel-
ligence does not kmpas nary formats as TIFFRGBAImageGet() does. And certain compressed for
mats simply cannot be read with TIFFReadScanLine().

Before Netpbm 10.11 (October 200#fftopnm never used TIFFRGBAImageGet(), so it could not
interpret maw of the formats it can interpret today.

There is no fundamental reason that this program could not read other kinds of TIFFefiledhen
they don't fit in memory all at onceThe existing limitations are mainly because no one has asked for
more.

The PNM output has the same malxas the ¥f input, except that if theiff input is colormapped

(which implies a maxval of 65535) the PNM output has a maxval of 255. Though this may result in
lost information, such input images hardiyeeactually have nore color resolution than a maxval of

255 pravides and people often cannot deal with PNM files the¢ inaaxval > 255. By contrast, a non-
colormapped iff image that doeshheed a maxval > 255 doesriiavea maxval > 255, so when
tifftopnm sees a non-colormapped maxval > 255, it takes it seriously and produces a matching output
maxval.

Another eception is where the TIFF maxval is greater than 65535, which is the maximum allowed by
the Netpbm formats. In that casdftopnm uses a maxval of 65535, and you lose some information in
the cowersion.

The tiff-filenameargument names thegslar file that contains theiff image. Ifyou specify '-’ or
don't specify this agument,tfftopnm uses Standard Input. In either case, the file must be seekable.
That means no pipe, butyaregular file is fine.
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OPTIONS

-alphaout=alpha-filename

tifftopnm creates a PGM file containing the alpha chanaéles in the input image. If the
input image doeshtontain an alpha channel, tafpha-filenamdile contains all zero (trans-
parent) alphaalues. Ifyou dont specify -alphaout,

tifftopnm does not generate an alpha file, and if the input image has an alpha channel,
tifftopnm simply discards it.

If you specify- as the filenameifftopnm writes the alpha output to Standard Output and dis-
cards the image.

Seepamcomp(1)for onenvaytousethe alpha output file.

-respectfillorder

By default, tifftopnm ignores the ‘fillorder’ tag in the TIFF input, which means it may incor
rectly interpret the imageTo make it follow the spec, use this optioror a lengtty but
engaging discussion of whtifftopnm works this way and he to use the-respectfillorder
option, see the note on fillorder belo

-byrow This option can mak#fftopnm run faster.

tifftopnm has two different ways to do the ceersion from Tff to PNM, using two different
facilities of the TIFF library:

Whole Image

Decode the entire image into memory at once, using TIFFA@&8geGet(), then coert to
PNM and output ne by row.

Row By Row

Read, cowert, and output one mat a ime using TIFFReadScanline().

Whole Image is preferable because thig library does more of the work, which means it
understands more of thdfffformat possibilities ne and in the future. Also, some com-
pressed TIFF formats ddréllow you to extract an individual vo

Rowv By Row wses far less memarywhich means with large images, it can run iwiem-
ments where Whole Image cannot and may alsoasterf And because Netpbm code does
more of the wrk, it's possible that it can be more flexible or at leage deetter diagnostic
information if theres ssomething wrong with the TIFF.

In Netpbm, we stress functiove performance, so by dafilt we try Whole Image first, and
if we cant get enough memory for the decoded image or TIFFRIBEageGet() fails, wedll
back to Rav By Row. But if you specify the-byrow option, tiftopnm will not attempt
Whole Image. If R By Row does not work, it simply fails.

See Color Separation (CMYK) TIFFs for a description of oag Rav By Row makes a sig-
nificant difference in your results.

Whole Image costs you precision when your TIFF image uses more than 8 bits per sample.
TIFFRGBAImageGet() cowverts the samples to 8 bitdifftopnm then scales them back to
maxval 65535, but the lower 8 bits of information is gone.
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Before Netpbm 10.11 (October 2008#fftopnm always did Rav By Row. Netpbm 10.12
always tried Whole Image first:byrow came in with Netpbm 10.13 (January 2003).

-headerdump
Dump TIFF file information to stderfThis information may be useful in dadging TIFF file
corversion problems.

NOTES
Fillorder
There is a piece of information in the header of a TIFF image called ‘fillofflee TIFF specification
quite clearly states that thisiue tells the order in which bits are arranged in a byte in the description
of the images pixels. Thereare two options, assuming that the image has a format where more than
one pixel can be represented by a single byte: 1) the byte is filled from most significant bit to least sig-
nificant bit going left to right in the image; and 2) the opposite.

However, there is confusion in the world as to the meaning of fillor@&idence shows that some peo-
ple beliere it has to do with byte order when a single value is representedodytes.

These people cause TIFF images to be created that, whilesbe MSB-to-LSB fillorderavea fil-
lorder tag that says theised LSB-to-MSB.A program that properly interprets a TIFF image will not
end up with the image that the author intended in this case.

For a long time tifftopnm

did not understand fillorder itself and assumed the fillorder MSB-to-LSB rgardless of the fillorder
tag in the TIFF headerAnd as far as | kg, there is no legitimate reason to use a fillorder other than
MSB-to-LSB. Sousers otifftopnm

were happily using those TIFF images that had incorrect fillorder tags.

So that those users can continue to be ydjfftopnm

today continues to ignore the fillorder tag unless you tell it nofltadoes, havever, warn you when
the fillorder tag does not say MSB-to-LSB that the tag is being ignored).

If for some reason you i@ a TFF image that actually has LSB-to-MSB fillordand its fillorder tag
correctly indicates that, you must use ttespectfillorder

option ontifftopnm

to get proper results.

Examples of incorrect TIFF images are at ftp://weatioia.guw. They are apparently created by a
program calledaxtotiff .

This note was written on January 1, 2002.

Color Separation (CMYK) TIFFs
Some TIFF images contain color information in CMYK form, whereas PNM images use Rt&Be
are various formulas for ceerting between these twforms, andifftopnm can use either of two.

The TIFF library (Version 3.5.4 from libfibrg) uses Y=(1-K)*(1-B) (similar for R and G) in its
TIFFRGBAImageGet() serviceWhentifftopnm works in Whole Image mode, it uses that service, so
that’s the cowersion you get.

But whentifftopnm runs in Rev By Row mode, it does not use TIFFRGBAImageGet(), and you get
what appears to be more useful: Y=1-(B+K). This is tlerse of whapnmtotiffcmyk does.

See thebyrow option for more information on Whole Image versusvily Row mode.
Before Netpbm 10.21 (March 2004ifftopnm used the Y=(1-K)*(1-B) formula alays.
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SEE ALSO
pnmtotiff (1), pnmtotiffcmyk (1), pamcomp(1), pnm(1)

AUTHOR
Derived by J2f Poskanzer from tif2ras.c, which is Copyright (c) 1990 by Sun Microsystems, Inc.
Author: Patrick J. Naughtomgughton@wind.sun.cgm
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NAME
vidtopppm - archived but not working

DESCRIPTION
This program is part dfletpbm(1).

vidtoppm is supposed to ceert Parallax XVideo JPEG to sequence of PPM filé's ource code is
part of the Netpbm package for ardhipurposes, but it does not presently build because it requires
header files that arenin the packagelf someone comes up with a use fadtoppm, we might be

able to mak it work.

vidtoppm was in the Berleley MPEG encoder package from which Netpbrppmtompeg was
derived.
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NAME
wbmptopbm - covert a wireless bitmap (wbmp) file to a PBM

SYNOPSIS
wbmptopbm

[wbmpfilg

DESCRIPTION
This program is part dfletpbm(1).

wbmptopbm reads a wbmp file as input and produces a PBM image as output.

LIMIT ATIONS

wbmptopbm recognizes only WBMP type OThis is the only type specified in the WAP 1.1 specifica-
tions.

SEE ALSO
pbm(1), pbmtowbmp(1),

Wireless Application Environment Specification.

AUTHOR
Copyright (C) 1999 Terje Sannunteje@looplab.com.
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NAME
winicontoppm - cowert a Windows .ico image into 1 or more PPM images

SYNOPSIS
winicontoppm [-writeands] [ -allicong|-bestqual [-multippm ] [-verbosdq [iconfilg [ ppmdestfilg

DESCRIPTION
This program is part dfletpbm(1).

winicontoppm reads a Microsoft Windows .ico file and wertis it to one or more PPMs.

A Windows icon contains one or more images, afed#nt resolutions and color depths. Each image
has an 'and’ mask, which contains transpayafata.

By default, the output goes to Standard Outgdéityou specify ppmdestfile output goes into one or
more files named as folles. Ifit's just one file (i.e. you specify thmultippm option or dont specify
-allicons), the file name ippmdestfilppm. If it's multiple files, their file names arppmdest-
file_1.ppm, ppmdestfile2.ppm, etc.

When you specify thewriteands option, the file names abe ae modified to include the stringr
as inppmdestfilexor.ppm or ppmdestfilexor_1.ppm

winicontoppm can cowert .ico images with 1, 4, 8, 24, or 32 bits pergbixBeforeNetpbm 10.15
(April 2003), it could not handle 24 and 32.

OPTIONS
-writeands
For each icon written, also write the 'and’ (transparancy) mask as a separate PBMsfile.
name is of the forrppmdestfileand.pbmor ppmdestfileand_1.pbm
-allicons
Extract all images from the .ico file.
-bestqual
Extract only the best quality (largest, then highest bpp) image from the .ico file.
-multippm
Write all PPMs to a single file.
SEE ALSO

ppmtowinicon(1), bmptopnm(1), ppm(1)

AUTHOR
Copyright (C) 2000, 2003 by Lee Benfield.
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NAME
xbmtopbm - cowert an X11 or X10 bitmap to a PBM image

SYNOPSIS
xbmtopbm

[bitmapfilg

DESCRIPTION
This program is part dfletpbm(1).

xbmtopbm reads an X11 or X10 bitmap as input and produces a PBM image as output.

SEE ALSO
pbmtoxbm(1), pbmtox10bm(1), pbm(1)

AUTHOR
Copyright (C) 1988 by Jef Poskanzer.
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NAME
ximtoppm - comert an Xim file to a PPM image

SYNOPSIS
ximtoppm

[--alphaout={ alpha-filename}] [ ximfilg]

You can abbreviate arnoption to its shortest unique prefix.

DESCRIPTION
This program is part dfletpbm(1).

ximptoppm reads an Xim file as input and produces a PPM image as outpat.Xim toolkit is
included in the contrib tree of the X.V11R4 release.

OPTIONS
--alphaout=alpha-filename
ximtoppm creates a PGM file containing the alpha channel values in the input image. If the
input image doeshtcontain an alpha channel, tafpha-filenamdile contains all zero (trans-
parent) alphaalues. Ifyou dont specify --alphaout, ximtoppm does not generate an alpha
file, and if the input image has an alpha chanteitoppm simply discards it.

If you specify- as the filenameximtoppm writes the alpha output to Standard Output and
discards the image.

Actually, an Xim image can contain an arbitrary fourth channel -- it need not be an Alpha
channel. ximtoppm extracts ag fourth channel it finds as described &yat doesnt matter
if it is an alpha channel or not.

Seepamcomp(1)foronenvaytousethe alpha output file.

SEE ALSO
pamcomp(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.
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NAME
xpmtoppm - cowert an X11 pixmap to a PPM image

SYNOPSIS
Xxpmtoppm

[--alphaout={ alpha-filename}] [ -verbosg
[xpmfilg

DESCRIPTION
This program is part dfletpbm(1).

xpbtoppm reads an X11 pixmap (XPM version 1 or 3) as input and produces a PPM image as output.

OPTIONS
--alphaout=alpha-filename
xpmtoppm creates a PBM file containing the transpayemeask for the image. If the input
image doesn’contain transparegcinformation, thealpha-filenamefile contains all white
(opaque) alphaalues. Ifyou dont specify --alphaout, xpmtoppm does not generate an
alpha file, and if the input image has transparénformation,xpmtoppm simply discards it.

If you specify- as the filenamexpmtoppm writes the alpha output to Standard Output and
discards the image.

Seepamcomp(1)foronenvaytousethe alpha output file.

--verbose
xpmtoppm prints information about its processing on Standard Error.

LIMIT ATIONS
The recogized XPMersion 3 features are limited. Comments can only be single lines and there must
be for every pixel a default colorname for a color type visual.

SEE ALSO
ppmtoxpm(1), pamcomp(1), ppm(1)

AUTHOR
Copyright (C) 1991 by Jef Poskanzer.

Upgraded to work with XPM version 3 by Arnaud Le Holshors@mirsa.inria.fe, Tue Apr 9 1991.
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NAME
xvminitoppm - comert a XV 'thumbnail’ picture to PPM

SYNOPSIS
Xvminitoppm

[xvminipid

DESCRIPTION
This program is part dfletpbm(1).

xvminittoppm reads a XV thumbnail’ picture (a miniature picture generated by thsu#Schnauzer’
browser) as input and produces PPM image as output.

SEE ALSO
ppm(1), xv manual

AUTHOR
Copyright (C) 1993 by Ingo Wilken
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NAME
xwdtopnm - coxert an X11 or X10 winde dump file to a PNM image

SYNOPSIS
xwdtopnm [-verbosq [-headerdump] [xwdfilgd

DESCRIPTION
This program is part dfletpbm(1).

xwdtopnm reads an X11 or X10 winedodump file as input and produces a PNM image as output.
The type of the output image depends on the input file sifiiick and white, the output is PBMf
it's gayscale, the output is PGM. Otherwises BPM. Theprogram tells you which type it is writing.

Using this program, you can ogent arything you can display on an Xorkstations <reen into a
PNM image. Just display whae you're interested in, run thevd program to capture the contents of
the windav, run it throughxwdtopnm, and then us@amcut to select the part you want.

Note that a pseudocolor XWD image (typically what you get when yowe malkmp of a pseudocolor

X window) has maxval 65535, which means the PNM file xwattopnm generates has maxval 65535.
Many older image processing programs (that argart of the Netpbm package and douse the
Netpbm programming library) danknow how to handle a PNM image with maxval greater than 255
(because there are dvioytes instead of one for each sample in the image). So you may want to run the
output ofxwdtopnm throughpnmdepth before feeding it to one of these old programs.

OPTIONS
-verbose
This option causegwdtopnm to display handy information about the input image and the
corversion process
-headerdump
This option causegwdtopnm to display the contents of the X11 head#rhas no dect
when the input is X10. This option wasmi Netpbm 10.26 (December 2004).
SEE ALSO

pnmtoxwd(1), pnm(1), xwd man page

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
ybmtopbm - cowert a Bennet Yee 'face’ file to PBM

SYNOPSIS
ybmtopbm

[facefilg

DESCRIPTION
This program is part dfletpbm(1).

ymtopbm reads a file acceptable to tfeee andxbm programs by Bennet Yedgy+@cs.cmu.edu
and writes a PBM image as output.

SEE ALSO
pbmtoybm(1), pbm(1)

AUTHOR
Copyright (C) 1991 by Jamie Zawinski and Jef Poskanzer.
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NAME
yuvsplittoppm - cowert separate YU, and V files into a PPM image

SYNOPSIS
yuvsplittoppm

basename width heigptccir601]

DESCRIPTION
This program is part dfletpbm(1).

yuvsplittoppm reads three files, containing the YUV components, as input. These fildmsre
nameY, basenamgJ, andbasenam&/. Produces a portable pixmap on stdout.

Since the YUV files are vafiles, the dimensionwidth andheightmust be specified on the command

line.
OPTIONS
-ccir601
Assumes that the YUV triplets are scaled into the smaller range of the CCIR 601 (MPEG)
standard. Else, the JFIF (JPEG) standard is assumed.
SEE ALSO

ppmtoyuvsplit(1), yuvtoppm(1), ppm(1)

AUTHOR
Marcel Wijkstra wijkstra@fwi.uva.rt, based oppmtoyuvsplit.



Yuvtoppm User Manual(0) Yuvtoppm User Manual(0)

Table Of Contents

NAME
yuvtoppm - couert Abekas YUV bytes to PPM

SYNOPSIS
yuvtoppm

width heighfimagedatd]

DESCRIPTION
This program is part dfletpbm(1).

yuvtoppm reads rav Abekas YUV bytes as input and produces a PPM image as oitpaitinput file
is just YUV bytes. You haveto specify the width and height on the command line, since the program
obviously cart get them from the fileyuvotppm assumes the maxval of the input is 255.

SEE ALSO
ppmtoyuv(1), ppm(1)

AUTHOR
Marc Boucher sharc@Postimge COM>, based on Example Qaaision Program, A60/A64 Digital
Video Interface Manual, page 69.

Copyright (C) 1991 by DHD Postimage Inc.
Copyright (C) 1987 by Abekas Video Systems Inc.
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NAME
zeisstopnm - corert a Zeiss confocal file to PNM

SYNOPSIS
zeisstopnm

[-pgm | -ppm]

[zeissfilg

DESCRIPTION
This program is part dfletpbm(1).
zeisstopnmreads a Zeiss confocal file as input and produces a PNM image as output.

By default, the exact type of the output depends on the input files Fétyscale a PGM image; other
wise a PPM.The program tells you which type it is writinglou can o/erride the default with the
-pgm and-ppm options.

OPTIONS
-pgm  Force the output to be in PGM format.

-ppm  Force the output to be in PPM format.

SEE ALSO
pnm(1)

AUTHOR
Copyright (C) 1993 by Olier Trepte
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NAME
libnetpbm - general introduction to the netpbm library

DESCRIPTION
libnetpbm is a C programming library for reading, writing, and manipulating Netpbm imdgatso
contains a f& general graphics manipulation tools, but it is not intended to be a graphics tools library
For graphics tools, Netpbm expects you to run the Netpbm programs. From a C progrditn, the
netpbm function pm_system()malkes this easyHoweve, dnce it creates a process anes a pro-
gram, this may be too heavyweight for some applications.

To uselibnetpbm services in your C program, #include em.h interface header fileFor historical
reasons, you can also get by in some casespbithh, pgm.h, ppm.h, or pnm.h, but there$ really no
point to that anymore.

Thelibnetpbm functions are divided into these categories:

. PBM functions. These h& rames that start withbm and work only on PBM images.

. PGM functions. These va rames that start withgm and work only on PGM images.

. PPM functions. These ka rames that start withpm and work only on PPM images.

. PNM functions. These h& rames that start witbnm and work on PBM, PGM, and PPM
images.

. PAM functions. These also e rames that start witipnm and work on all the Netpbm
image types.

. PM functions. Thesare utility functions that arenspecific to ay particular image format.

For new programming, you rarely need to concern yourself with the PBM, PGM, PPM, and PNM func-
tions, because the newer PAM functions do the same thing and are easierRar esetain processing
of bi-level images, the PBM functions are significantly more efficient, though.

libnetpbm has a backerd compatibility feature that means a function designed to read one format can
read some others too, a@ting on the fly In particular a function that reads a PGM image will also
read a PBM image, but ceats it as it reads it so that for programming purposes, it is a PGM image.
Similarly, a function that reads PPM can read PBM and PGM as wWaldl a function that reads PBM,
PGM, or PPM can read a PAM that has anaent tuple type.

For each of the fie dasses ofibnetpbm image processing functionkbnetpbm has in in-memory
representation for a gk a rav, and a whole image. Do not confuse this format with the actual image
format, as you would see in a fil&he libnetpbm in-memory format is designed to nekrogram-
ming very easy It is sometimes extremely inefficienty@n more than the actual image formdator
example, a pixel that a PPM image represents with 3 bijibegtpbm’s PAM functions represent with

16 bytes.A pixel in a PBM image is represented by a single bit,the PNM functions represent that
pixel in memory with 96 bits.

Seelibnetpbm User'sManual(1)forthe basics on usidgnetpbm in a program.
You can look up the reference information for a particular functiorhielibnetpbnDirectory (1).

Before Netpbm release 10 (June 2002), this libramg split into four: libpbm, libpgm, libppm, and
libpnm. Thats largely the reason for the multiple sets of functions and scattered documentation.
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NAME
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libnetpbm_image —\@rview of netpbm image-processing functions

DESCRIPTION

Types

This reference manual wers functions in thdibnetpbm library for processing images, using the
Netpbm image formats and thilenetpbm in-memory image formats.

For historical reasons as well as teoa clutter, it does not ceer the lagely obsolete PBM, PGM,
PPM, and PNM classes libnetpbm functions. er those, seBPBM Function Manual (1)PGMFunc-
tionManual(1), PPMFunctiorManual(1),and PNMFunctiorManual(1).Notethatyoudonot need those
functions to process PBM, PGM, PPM, and PNM imagddse functions in this manual are cient
for that.

For introductory and general information usiititnetpbm, seeLibnetpbm User'sGuide(1).

libnetpbm also contains functions that are not specifically orientegartb processing image data.
Read about those in thébnetpbm Utility Manual(1).

To use these services, #inclupam.h.

Here are some important types that you use htittetpbm:

sample Asample of a Netpbm image. See the format specifications -- asuaple, the red intensity
of a particular pixel of a PPM image is a sample. This is an integer type.

tuple  Atuple from a PAM image or the PAM egdient of a PNM image. See the PAM format
specification -- as an example, a pixel of a PPM image would be a Aiplple is an array of
samples.

samplen
Same asample except in normalized form. This is a floating point type with a value in the
range 0..1.0 corresponds to a PAM/PNM sample value ofl0corresponds to aAM/PNM
sample value equal to the imagieaxval.

tuplen Thesame asuple, except composed of normalized samplkegnipler) intead of regular sam-
ples ampldg.

The main argument to most of the PAM functions is the addrespashatructure, which is defined as
follows:

struct pam { int sizeint len FILE * file int formatint plainformatint heightint width int depthsam-
ple maxvalint bytes_per_samplehar tuple_typ256]; }

See The Libnetbm UserGuide forinformation on thgpam structure.

Macros

PNM_MAXMAXVAL is the maximum maxval that Netpbm images could historicaliye:h255.
Many programs aret’capable of handling Netpbm images with a maxval larger than lthésramed
this way for backward compatibility -- it had this name back when ith&smaximum maxval.

PNM_OVERALLMAXVAL is the maximum maxval that Netpbm images carehaday (65535).
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PBM_FORMAT, RPBM_FORMAT, PGM_FORMAT, RPGM_FORMAT, PPM_FORMAT,
RPPM_FORMAT, and PAM_FORMAT are the format codes of the various Netpbm formats.
RPBM_FORMAT is the rav PBM format andPBM_FORMAT is the plain PBM format, and so on.
See thdormatmember of thgpam structure .

PAM_FORMAT_TYPE( formaj gives the type of a format, gén the format code. The types of for
mats are PBM, PGM, PPM, and PAM and macros for the type codes are, vespde®M_TYPE,
PGM_TYPE, PPM_TYPE, andd®_TYPE. Notethat there are more format codes then there are for
mat types because there are different format codes for the plainvaadbfarmats of each format.

Functions
These interfaces are declaregam.h.

Memory Management
Synopsis

tuple ** pnm_allocpamarray( struct pam *pamB);

tuple * pnm_allocpamrow( struct pam * pamB);

void pnm_freepamarray( tuple **tuplearray, sruct pam * pamBp);
void pnm_freepamrow( tuple *tuplerow);

tuple * allocpamtuple( struct pam *pamB);

void pnm_freepamtuple( tupletuple);

tuplen * pnm_allocpamrown( struct pam *pamB;

void pnm_freepamrown( tuple *tuplenrow;

Description

pnm_allocpamarray() allocates space for an array of tuplgsim_freepamarray() frees an array
space allocated ynm_allocpamarray() or pnm_readpam().

pnm_allocpamrow() allocates space for awoof a FAM image, in basic form.pnm_freepamrow()
frees it.

pnm_allocpamrown() is the same apnm_allocpamrow() except that it allocates space for ANP
row in the normalized formpnm_freepamrown() is similarly like pnm_freepamrow.

Reading Netpbm Files
Synopsis

void pnm_readpaminit( FILE * file, struct pam * pamP, int size);
void pnm_readpamrow( struct pam * pampP, tuple *tuplerow);
tuple ** pnm_readpam( FILE * file, gruct pam * pamPR int sizé;

void pnm_readpamrown( struct pam *pampP, tuplen *tuplenrow);

Description
pnm_readpaminit() reads the header of a Netpbm image.
See abee for a general description of tpamPargument.

pnm_readpaminit() returns the information from the header in tgamP structure. Itdoes not
require ag members of pamPthroughtuple_type to be set at wocation, and sets all of those mem-
bers. Itexpects all members aftarple_type to be meaningful.
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sizeis the size of th&pamPstructure as understood by the program processing the impage.read-
paminit() does not attempt to use or sey amembers of the structure ymnd that. The point of this
argument is that the definition of the structure may changetione, with additional fields being added
to the end.This argument allws pnm_readpaminit to distinguish between awegrogram that vants

to exploit the additional features and an old program that cannot (ow gnogram that just doesn’
want to deal with the added compity). At a minimum, this size must contain the members up
throughtuple_type. You should use theAM_STRUCT_SIZE macro to compute thisgument. E.g.
PAM_STRUCT_SIZE(tuple_type).

The function gpects to find the image file positioned to the start of the header aed igpositioned
to the start of the raster.

pnm_readpamrow() reads a re of the raster from a Netpbm image file. It expects all of the members
of the*pamP structure to be set uponvizcation and does not modify yaof them. Itexpects to find

the file positioned to the start of thewan question in the raster and \es it positioned just after itlt
returns the rev as he array of tupletuplerow, which must already ka its column pointers set up so
that it forms a C 2-dimensional arrayhe leftmost tuple is Element O of this array.

pnm_readpam() reads an entire image from &N or PNM image file and allocates the space in
which to return the rasteit expects to find the file positioned to the first byte of the image amdslea
it positioned just after the image.

The function does not requit@amPto have any dits members set and sets them sikeis the stor
age size in bytes of thfiggamPstructure, normallgizeof(struct pam)

The return value is a newly allocated array of the rows of the image, with thesmdyeirg Element O
of the array Each rav is represented gsnm_readpamrow() would return.

The return value is alsofettively a 3-dimensional C array of samples, with the dimensions corre-
sponding to the height, width, and depth of the image, in that order.

pnm_readpam() combines the functions gfnm_allocpamarray(), pnm_readpaminit(), and itera-
tions ofpnm_readpamrow(). It may require more dynamic storage than you can afford.

pnm_readpamrown() is like pnm_readpamrow() except that it returns the wocontents in normal-
ized form (composed of normalized tuplagp{en) instead of basic formuple).

pnm_readpaminit() and pnm_readpam abort the program with a message to Standard Error if the
PAM or PNM image header is not syntactically valid, including if it contains a number too large to be
processed using the systembrmal data structures (to wit, a number that wiéitin a C 'int’).

Writing Netpbm Files
Synopsis

void pnm_writepaminit( struct pam * pamB);
void pnm_writepamrow( struct pam * pamP, const tuple *tuplerow);
void pnm_writepam( struct pam *pamP, const tuple * const *tuplearray);

void pnm_writepamrown( struct pam *pamP, const tuplen *tuplerown;

Description

pnm_writepaminit() writes the header of a PAM or PNM image and computes some of the fields of
the pam structure.

See abwee for a description of thpamPargument.

The folloving members of th&pamP structure must be set uporvacation to tell the function o
and what to write sizg len, file, format, height, width, depth, maxval, tuple_type.

pnm_writepaminit() sets theplainformat andbytes per_samplemembers based on the information
supplied.

pnm_writepamrow() writes a rav of the raster into a PAM or PNM image fil&. expects to find the
file positioned where the woshould start and le&s it positioned just after the wo The function
requires all the elements fhamPto be set upon irocation and doeshimodify them.

tuplerowis an array of tuples representing the.rdhe leftmost tuple is Element O of this array.
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pnm_writepam() writes an entire PAM or PNM image to a PAM or PNM image file. It expects to find
the file positioned to where the image should start anédefpositioned just after the image.

The following members of thepamP structure must be set uporvacation to tell the function e
and what to writesize len, file, format, height, width, depth, maxval, tuple_type.

pnm_writepam() sets theplainformat andbytes_per_samplenembers based on the information sup-
plied.

tuplearrayis an array of nes such that you would pass pam_writepamrow(), with the top rav
being Element O of the array.

pnm_writepam() combines the functions ginm_writepaminit() , and iterations ofponm_writepam-
row(). Its raster input may be more storage than you can afford.

pnm_writepamrown() is like pnm_writepamrow() except that it takes thewocontents in normalized
form (composed of normalized tuplegglen) instead of basic forniuple).

Transforming Pixels
Synopsis

void pnm_YCDbCrtuple( tupletuple, double *YP, double *CrP, double *CbP);

void pnm_YCDbCr_to_rgbtuple( const struct pam * constpamP,

tuple consttuple
double consty,

double constCh,
double constCr,

int * const overflowP);

extem double pnm_lumin_factor[3];

void pnm_normalizetuple(
struct pam * constpamP,
tuple consttuple
tuplen  consttuplen;

void pnm_unnormalizetuple(
struct pam * constpamP,
tuplen  consttuplen

tuple consttuple);

void pnm_normalizeRow(

struct pam*  constpamP,

const tuple *  consttuplerow
pnm_transformMap * const transform
tuplen * consttuplenrow;

void pnm_unnormalizeRow(

struct pam*  constpamP,

const tuplen *  consttuplenrow
pnm_transformMap * const transform
tuple * consttuplerow);

void pnm_gammarown(
struct pam * constpamP,
tuplen *  constrow);

void pnm_ungammarown(
struct pam * constpamP,
tuplen *  constrow);

void pnm_applyopacityrown(
struct pam * constpamP,
tuplen *  consttuplenrow);
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void pnm_unapplyopacityrown(
struct pam * constpamP,
tuplen *  consttuplenrow);

pnm_transformMap * pnm_creategammatransform(
const struct pam * constpamP);

void pnm_freegammatransform(
const pnm_transformMap * consttransform
const struct pam *  constpamP);

pnm_transformMap * pnm_createungammatransform(
const struct pam * constpamP);

void pnm_freeungammatransform(
const pnm_transformMap * consttransform
const struct pam *  constpamP);

Description

pnm_YCbCrtuple() returns the Y/Cb/Cr luminance/chrominance representation of the color repre-
sented by the input tuple, assuming that the tuple is an RGB color representation (which is the case if it
was read from a PPM image). The output components are based on the same scalf @natke

input tuple, but are floating point nonethelessvimdalosing information due to roundindivide them

by the maxval to get normalized [0..1] values.

pnm_YCbCr_to_rgbtuple() does the neerse. pamPindicates the maxval for the returntgble, and
theY, Cb, and Cr arguments are of the same scale.

It is possible forY, Cb, and Cr to describe a color that cannot be represented in RGB forrthat
casepnm_YCbCr_to_rgbtuple() chooses a color as close as possible (by clipping each component to
0 and the maxval) and setsvaflowP true. It otherwise sets ¥erflowP false.

pnm_lumin_factor[] is the factors (weights) one uses to compute the intensity of a color (according to
some standard -- | danknow which). pnm_lumin_dctor[0] is for the red component, [1] is for the
green, and [2] is for the blue. Thedd up to 1.

pnm_gammarown() andpnm_ungammarown() apply and unapply gamma correction to & af an
image using the same transformatiorpas gamma()andpm_ungammay(). Note that these operate
on a rav of normalized tuplestgplen, not tuple).

pnm_applyopacity() reduces the intensity of samples in accordance with the opacity plane of an
image. Theopacity plane, if it exists, tells momuch of the light from that pixel should shavhen the

image is composed with another imagéu use pnm_applyopacity() in preparation for doing such a
composition. Br example, if the opacity plane says that the top half of the image is 50% opaque and
the bottom half 100% opaquenm_applyopacity() will reduce the intensity of each sample of each
tuple (pixel) in the upper half of the image by 50%, andddae rest alone.

If the image does not 1@ an opacity plane (i.e. its tuple type is not one thtattetpbm recognizes as
having an opacity planepnm_applyopacity() does nothing (which is the same as assuming opacity
100%). Thetuple types thatlibnetpbm recognizes as kg opacity areRGB_ALPHA and
GRAYSCALE_ALPHA .

pnm_unapplyopacity() does the reerse. Itassumes the intensities are already reduced according to
the opacity plane, and raises back to normal.

pnm_applyopacity() works on (takes as input and produces as outmat)malized intensity-propor-
tional tuples. Thatmeans you will typically read the wofrom the image file witppnm_readpam-
rown() and then gamma-correct it wigtnm_ungammarown(), and then dopnm_applyopacity().
You then manipulate the wofurther (perhaps add it with othemr® youve processed similarly), then
do pnm_unapplyopacity(), thenpnm_gammarown(), thenpnm_writegammarown().
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pnm_normalizeTuple() and pnm_unnormalizeTuple() corvert between atuple data type and a

tuplen data type. The former represents a sample value using the same unsigrexdhiateis in the

PAM image, while the latter represents a sample value as a number scaled by the maxval to the range
0..1. lL.e.pnm_normalizeTuple() divides &ery sample value by the maalvandpnm_unnormalize-

Tuple() multiples eery sample by the maxval.

pnm_normalizeRow() and pnm_unnormalizeRow() do the same thing on an entire tuplev,rdut

also hae an extra feature: You can specify a transform function to be applied in additidypically,

this is a gamma transform functioou can of course more easily apply your transform function sepa-
rately from normalizing, but doing it all at once is usuallgywaster Why? Because you can use a
lookup table that is inded by an nteger on one side and produces a floating point number on the
other To do it £paratelyyou’d @ther hare 1o do floating point arithmetic on the normalized value or
do the transform on the integer values and lose a lot of precision.

If you dont haveary transformation to applyust specifyNULL for the transformargument and the
function will just normalize (i.e. divide or multiply by the maxval).

Heres an éample of doing a transformation. Theaeple composes mimages togethesomething
that has to be done with intensity-linear sample values.

pnm_transformMap * const transform1 = pnm_createungammatransform(&inpam1);
pnm_transformMap * const transform2 = pnm_createungammatransform(&inpam?2);
pnm_transformMap * const transformOut = pnm_ crgatenatransform(&outpam);

pnm_readpamrow(&inpam1, inrowl);
pnm_readpamrow(&inpamz2, inrow2);

pnm_normalizeRow(&inpam1, inrow1, transforml1, norminrow1l);
pnm_normalizeRow(&inpam2, inrow2, transform2, norminrow?2);

for (col = 0; col < outpam.width; ++col)
normOutrow[col] = (norminrow1[col] + norminrow?2[col])/2;

pnm_unnormalizeRow(&outpam, normOukrdransformOut, outrow);

pnm_writepamrow(&outpam, outrow);

To ecify a transform, you must create a spegmah_transformMap object and pass it as thrans-
form agument. Vpically, your transform is a gmnma transformation because you want to work in
intensity-proportional sample values and the PAM image format uses gamma-adjustethdhes.
case, just usenm_creategammtransform() and pnm_createungammatransform() to create this
object and don'worry about whas inside it.

pnm_creategammatransform() and pnm_createungammatransform() create objects that you use
with pnm_normalizeRow() and pnm_unnormalizeRow() as described ale. The created object

describes a transform that applies aerses the ITU Rec 709 gamma adjustment that is usediNh P
visual images and normalizes or unnormalizes the sample values.

pnm_freegammatransform()andpnm_freeungammatransform() destry the objects.

Miscellaneous
Synopsis

void pnm_checkpam( struct pam ®PamP const enum pm_check typecheck type enum
pm_check_code fetvalP);

void pnm_nextimage( FILE *file, int * const eofP);

Description
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pnm_checkpam()checks for the common file irggty error where the file is the wrong size to contain
the rasteraccording to the information in the header.

pnm_nextimage(positions a Netpbm image input file to thexinanage in it (so that a subsequent
pnm_readpaminit() reads its header).
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NAME
libnetpbm_ug — netpbm sample code

The Libnetpbm programming library is parthdétpbm(1).

Example
Here is an example of a C program that Ugesetpbm to read a Netpbm image input and produce a
Netpbm image output.

/* Example program fragment to read a PAM or PNM image
from stdin, add up the values afeey sample in it
(I don’t know why), and write the image unchanged to
stdout. */

#include <pam.h>

struct pam inpam, outpam;
unsigned int row;

pnm_init(&argc, argv);

pnm_readpaminit(stdin, &inpam, PAM_STRUCT_SIZE(tuple_type));
outpam = inpam; outpam.file = stdout;

pnm_writepaminit(&outpam);

tuplerov = pnm_allocpamrow(&inpam);

for (row = 0; row < inpam.height; row++) {

unsigned int column;

pnm_readpamrow(&inpam, tuplerow);

for (column = 0; column < inpam.width; ++column) {
unsigned int plane;
for (plane = 0; plane < inpam.depth; ++plane) {

grand_total += tuplerow[column][plane];

}

}

pnm_writepamrow(&outpam, tuplerow); }

pnm_freepamrow(tuplerow);

Guide To Using Libnetpbm
libnetpbm classes

In this section, we a@r only the PAM functions iflibnetpbm. As described inthe introduction to
libnetpbm (1), there are four other classes of image processing functions (PBM, PGM, PPM, PNM).
They are less important, since you can dergthing more easily with the PAM functions, but if yoer’
working on old programs or need the extriicefngy those older functions can sometimes provide, you
can find them documented as hdP&MFunctioManual(1), PGMFunctiorManual(1), PPMFunc-
tionManual(1),and PNMFunctiorManual(1).

In case you're wondering, what makes the PAM functions easier to use is:

. Each function handles all the formatis.does so without casmrting to a common format, so
your program can treat the fdifent formats differently if it wnts. Havever, the interfice
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malkes it easy for your program to ignore the differences between the formatssfwhat’
you want.

. The PAM function parameter lists o@y nost information about the image with which
you're working with a singlgpam structure, which you can build once and uger and over,
whereas the older functions require you to pass up to 5 pieces of image information (height,
width, etc.) as separate argumentsvaefunction.

THE pam STRUCTURE
The PAM functions taé& nost of their arguments in the form of a singlam structure. Thigs not an
opaque object, but just a a@nient way to oganize the information upon which most the functions
depend. Sgou are free to access or set the elements of the structuegehgou want. Butyou will
find in most cases it is most a@nient to callpnm_readpaminit() or pnm_writepaminit() to set the
fields in thepam structure before calling grother pam functions, and then just to pass the structure
unchanged in all future calls to pam functions.

The fields are:

size The storage size in bytes of this entire structure.

len The length, in bytes, of the information in this structufée information starts in the first
byte and is contiguousThis cannot be greater thaize sizeandlen can be used to mek
programs compatible with newer and older versions of the Netpbm libraries.

file The file.

format The format code of thewaimage. Thiss PAM_FORMAT unless the PAM image is really a
view of a BBM, PGM, or PPM image. Then itBBM_FORMAT , RPBM_FORMAT , etc.

plainformat
This is a boolean value and means: The formavelsoa pain (text) format as opposed to a
raw (binary) format. This is entirely redundant with fleemat member and exists as a sepa-
rate member only for computational speed.

height The height of the image in rows.

width  The width of the image in number of columns (tuples per row).

depth The depth of the image (degree of or number of samples in each tuple).

maxval
The maxval of the image. See definitionpam(1).

bytes per_sample
The number of bytes used to represent each sample in the image file. See the format definition
in pam(1).This is entirely redundant witmaxval. It exists as a separate member for compu-
tational speed.

tuple_type
The tuple type of the imageSee definitions ipam(1).Netpbmdoesotdefineanyvaluedor-
this except the following, which are used for a PAM image which is reallwaofia FBM,
PGM, or PPM image: PAM_PBM_TUPLETYPE, PAM_PGM_TUPLETYPE,
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PAM_PPM_TUPLETYPE.

allocation_depth
The number of samples for which memory is allocated fgrtaple associated with thiARI
structure. Thisnust be at least as great depth’. Onlythe first depth’ of the samples of a
tuple are meaningful.

The purpose of this is to malt possible for a program to change the type of a tuple to one
with more or fewer planes.

0 means the allocation depth is the same as the image depth.

PLAIN VERSUS RAW FORMAT
The PNM formats each come indwarieties: the older plain (text) format and the newer (tzinary)
format. Thereare different format codes for the plain ana/ farmats, it which of the tw formats
the pnm and pam functions write is independent of the format code you pass to them.

The pam functions wlays write rav formats. Ifyou specify the format code for a plain format, a pam
function assumes instead thevneersion of that format.

The pnm functions choose between plain amdlvased on théorceplainparameter thatvery write-
type pnm function has. If this booleaalwe is true, the function writes the plain version of the format
specified by the format codéf it is false, the function writes thewaversion of the format specified by
the format code.

We ae trying to stamp out the older plain formats, so it would be a wise choice not to write a program
that setdorceplaintrue under apcircumstance. Auser who needs a plain format can useptiato-
plainpnm program to cowvert the output of your program to plain format.

Reference
The Libnetpbm Netpbmimage Processing Manual (1) describes the ltheetpbm functions for pro-
cessing image data.

The LibnetpbmUtility Manual(1) describes the functions that are not specifically related to the
Netpbm image formats.
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NAME
libpbm - libnetpbm functions to read and write PBM image files

SYNOPSIS
#include pbm.h

bit **pbm_allocarray(int cols int rows);

bit *pbm_allocr ow(int cols);

pbm_freearray(bit ** bits, int rows);

pbm_freerow(bit * bitrow);

void pbm_readpbminit(FILE * fp, int *colsP, int *rowsP, int *formatP);
void pbm_readpbmrow(FILE * fp, bit * bitrow, int cols, int formab;

void pbm_readpbmrow_packed(FILE * fp, unsigned char * constpaded_bits const int cols const
int forma);

void bit** ppbm_readpbm(FILE * fp, int * colsP, int *rowsBP);
void pbm_writepbminit(FILE * fp, int cols int rows int forceplain);
void pbm_writepbmr ow(FILE * fp, bit * bitrow, int cols int forceplain);

void pbm_writepbmrow_packed(FILE * fp, unsigned char * constpaded bits const int cols
const intforceplain;

void pbm_writepbm(FILE * fp, bit ** bits, int cols int rows int forceplain);
#define pbm_packed_bytesQls) ...
void pbm_nextimage( FILE *file, int * const eofP);

void pbm_check( FILE * file, const enum pm_check_typecheck type const int format const int
cols const int rows enum pm_check_code * constetval);

DESCRIPTION - PBM-SPECIFIC ROUTINES
These library functions are partétpbm(1).

TYPES AND CONSTANTS
typedef ... bit;

#define PBM_WHITE ...

#define PBM_BLACK ...

Eachbit should contain only the values®BM_WHITE or PBM_BLACK .
#define PBM_FORMAT ...

#define RPBM_FORMAT ...

#define PBM_TYPE PBM_FORMAT

#define PBM_FORMAT_TYPE() ...

These are for distinguishing different file formats and types.

INITIALIZATION
pbm_init() is identical topm_init().

MEMORY M ANAGEMENT
pbm_allocarray() allocates an array of bitgpbm_allocrow() allocates a no of the given number of
bits. pbm_freearray() frees the array allocated wigfbm_allocarray() containing the gien number
of rows. pbm_freerow() frees a ra of bits.
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READING PBM IMAGE FILES
pbm_readpbminit() reads the header from a PBM image in a PBM file, filling in the rows, cols and
format \ariables. pbm_readpbmrow() reads a rev of hits into thebitrow array Format and cols were
filled in by pobm_readpbminit().

pbm_readpbmrow_packed()is like pbm_readrow() except instead of returninghdts array it returns

an arraypadked_bits of bytes with the pixels of the imagewgacked into them. The pixels are in
order from left to right across thewand from the beginning of the array to the eMlithin a byte,

the bits are in order from the most significant bit to the least significant bit. If the number of pixels in
the rav is not a multiple of 8, the last byte returned is padded on the least signficant bit side with unde-
fined bits. White is represented byPBM_WHITE bit; black byPBM_BLACK .

pbm_readpbm() reads an entire bitmap file into memorgturning the allocated array and filling in
the rows and colsariables. Thisfunction combinepbm_readpbminit(), pbm_allocarray() and
pbm_readpbmrow().

pbm_readpbminit() and pbm_readpbm abort the program with a message to Standard Error if the
PBM image header is not syntactically valid, including if it contains a number tmttabe processed
using the systera’normal data structures (to wit, a number that wénin a C 'int’).

ppm_readppminit() and ppm_readppm abort the program with a message to Standard Error if the
PPM image header is not syntactically valid, including if it contains a number too large to be processed
using the systera’normal data structures (to wit, a number that wénin a C 'int’).

WRITING PBM IMAGE FILES
pbm_writepbminit() writes the header for a PBM image in a PBM fiferceplainis a boolean atue
specifying that a plain format (text) file to be written, as opposed tavafaanat (binary) one.
pbm_writepbmrow() writes a rev to a BM file. pbm_writepbmrow_packed() is the same as
pbm_writepbmrow() except that you supply the woto write as an array of bytes packed with bits
instead of as hits array The format ofpadked_bits is the same as that returnedgiym_readpbm-
row().

pbm_writepbm() writes the header and all data for a PBM image to a PBM file. This function com-
binespbm_writepbminit() andpbm_writepbmr ow().

MISCELLANEOUS
pbm_nextimage() positions a PBM input file to the xteimage in it (so that a subsequent
pbm_readpbminit() reads its header).

Immediately before a call jobm_nextimage() the file must be positioned either at itgioming (i.e.
nothing has been read from the file yet) or just after an image (i.e. as lgfbby seadpbmrow() of
the last rav in the image).

In effect, then, alpbbm_nextimage()does is test whether there is a next image or the file is positioned
at end-of-file.

If pbm_nextimage() successfully positions to the next image, it retdreafPfalse (0). If there is no
next image in the file, it returnseofPtrue . If it cant position or determine the file status due to a file
error, it issues an error message and exits the program with an error exit code.

pbm_check()checks for the common file irgety error where the file is the wrong size to contain all
the image datapbm_check()assumes the file is positioned after an image headergbmifreadpb-

minit() was the last operation on the file). It checks the file size to see if the number of bytes left in
the file are the number required to contain the image rdsétére file is too shoripbm_check()causes

the program to exit with an error message and error completion Gitlerwise, it returns one of the
following values (enumerations of teeum pm_check_codeype) astretval:

PM_CHECK_OK
The file's 9ze is exactly what is required to hold the image raster.
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PM_CHECK_UNKNOWN_TYPE
formatis not a format whose sizgom_check() can anticipate. The only format with which
pbm_check()can deal is na PBM format.

PM_CHECK_TOO_LONG
The file is longer than it needs to be to contain the image .ragter extra data might be
another image.

PM_CHECK_UNCHECKABLE
The file is not a kind that has a predictable size, so there is no simple vpdyrfocheck()to
know if it is the right size.Only a regular file has predictable siz& pipe is a commonxam-
ple of a file that does not.

check_typemust hae the \alue PM_CHECK_BASIC (an enumerated value of tipen_check_type
enumerated type). Otherwise, thdeet of pbm_check()is unpredictable. This argument exists for
future backward compatible expansion of the functiopbwh_check()

SEE ALSO
libpgm(2), libppm (1), libpnm (1), pbm(1)

AUTHOR
Copyright (C) 1989, 1991 by TgrHansen and Jef Poskanzer.
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NAME
libpgm - libnetpbm functions to read and write PGM image files

SYNOPSIS
#include pgm.h

void pgm_init( int * argcP, char *arg\J] );

gray ** pgm_allocarray( int cols int rows);

gray * pgm_allocrow( intcols);

void pgm_freearray( gray **grays introws);

void pgm_freerow( gray * grayrow);

void pgm_readpgminit( FILE * fp, int *colsP, int *rowsP, gray *maxvalR int *formatP);
void pgm_readpgmrow( FILE * fp, gray * grayrow, int cols gray maxva) int format);

gray ** pgm_readpgm( FILE * fp, int * colsP, int *rowsP, gray * maxvalP);

void pgm_writepgminit( FILE * fp, int cols int rows gray maxval int forceplain);

void pgm_writepgmrow( FILE * fp, gray * grayrow, int cols, gray maxva] int forceplain);
void pgm_writepgm( FILE * fp, gray ** grays int cols, int rows gray maxval int forceplain);
void pgm_writepgm( FILE * fp, gray ** grays int cols int rows, gray maxva) int forceplain);
void pgm_nextimage( FILE *file, int * const eofP);

void pgm_check( FILE * file, const enum pm_check_typecheck type const int format const int
cols const int rows, const int maxval enum pm_check_code * constetval);

typedef ... gray;

#define PGM_MAXMAXVAL ...
#define PGM_OVERALLMAXVAL ...
extem gray pgm_pbmmaxval;
#define PGM_FORMAT ...

#define RPGM_FORMAT ...

#define PGM_TYPE PGM_FORMAT
#define

PGM_FORMAT_TYPE( formay ...

DESCRIPTION
These library functions are partétpbm(1).

TYPES AND CONSTANTS
Eachgray should contain only the values betwdeand PGM_OVERALLMAXVAL . pgm_pbm-
maxval is the maxal used when a PGM program reads a PBM file. Normally it is Wwelew, for
some programs, a larger valugasi better results.

PGM_OVERALLMAXVAL is the maximum value of a maadvin a PGM file. PGM_MAXMAX-

VAL is the maximum value of a maxval in a PGM file that is compatible with the PGM format as it
existed before April 2000. It is also the maximualue of a maxval that results in the minimum possi-
ble raster size for a particular imagee an image with a maxval higher theG&M_MAXMAXVAL

cannot be read or generated by old PGM processing programs and requires more file space.

PGM_FORMAT is the format code for a Plain PGM format image fiRPGM_FORMAT is the
format code for a RaPGM format image file.PGM_TYPE is the format type code for the PGM for
mats. PGM_FORMAT_TYPE is a macro that generates code to compute the format type code of a
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PBM or PGM format from the format code which is its argument.

INITIALIZATION
pgm_init is identical topm_init() .

MEMORY M ANAGEMENT
pgm_allocarray() allocates an array of grays.

pgm_allocrow() allocates a v of the given number of grays.

pgm_freearray() frees the array allocated wiingm_allocarray() containing the gien number of
rows.

pgm_freerow() frees a rav of grays allocated witlpgm_allocrow().

READING FILES
If a function in this section is called on a PBM format file, it translates the PBM file into a PGM file on
the fly and functions as if it were called on the egant PGM file. The format value returned by
pgm_readpgminit() is, however, not translated. It represents the actual format of the PBM file.

pgm_readpgminit() reads the header of a PGM file, returning all the information from the header and
leaving the file positioned just after the header.

pgm_readpgmrow() reads a rev of grays into thegrayrow
array. format, cols and maxval are the values returned pgm_readpgminit().

pgm_readpgm() reads an entire PGM image into memasturning the allocated array as its return
value and returning the information from the headeas, cols and maxval This function combines
pgm_readpgminit(), pgm_allocarray(), and pgm_readpgmrmow().

pgm_readpgminit() and pgm_readpgm abort the program with a message to Standard Error if the
PGM image header is not syntactically valid, including if it contains a number ¢mottabe processed
using the systera’normal data structures (to wit, a number that wénin a C 'int’).

WRITING FILES
pgm_writepgminit() writes the header for a PGM file andvesiit positioned just after the header.

forceplainis a logical alue that tellgpgm_writepgminit() to write a header for a plain PGM format
file, as opposed to awaPGM format file.

pgm_writepgmrow() writes the rav grayrowto a PGM file. For meaningful resultsgols maxva) and
forceplainmust be the same as was used wdm_writepgminit() .

pgm_writepgm() write the header and all data for a PGM image. This function combines
pgm_writepgminit() andpgm_writepgmrow().

MISCELLANEOUS
pgm_nextimage() positions a PGM input file to the xteimage in it (so that a subsequent
pgm_readpgminit() reads its header).

pgm_nextimage()is analogous tpbm_nextimage() but works on PGM and PBM files.

pgm_check() checks for the common file irgaty error where the file is the wrong size to contain all
the image data.

pgm_check() is analogous tpbm_check() but works on PGM and PBM files.

SEE ALSO
libpbm (1), libppm (1), libpnm (1)



Libnetbpm Utility Functions(3) Libnetbpm Utility Functions(3)

Table Of Contents

NAME
libpm - netpbm utility functions

DESCRIPTION
These library functions are partétpbm(1).

This page documents functions in the Netpbm subroutine library that are not directly related to image
data.

For introductory and general information usiifmnetpbm, seeLibnetpbm User'sGuide(1).

The most commonly uselibnetpbm functions are those that read and write and process Netpbm
images. Thosare documented ibibnetpbm NetpbrmmageProcessing Manual (1)

To use these services, #inclupam.h.

Functions
Initialization
Entry Points void pm_init( int * argcP, char *arg\] );
Description

All Netpbm programs must cappm_init() just after startup, before therocess their guments.
pm_init(), among other things, processes Netpbmvensial aguments and remves them from the
argument list.

A program that isrt’a Netpbm program, but just usisnetpbm services, need notioke pm_init.

File Or Image Stream Access
Entry Points

FILE *pm_openr( char * nam§g

FILE *pm_openw( char * hame);

FILE *pm_openr_seekable( const char *name);

FILE *pm_close( FILE * fp);

void pm_tell2( FILE * fileP, pm_filepos *fileposR unsigned intfileposSiz§;
unsigned int pm_tell( FILE * fileP);

void pm_seek2( FILE * fileP, const pm_filepos *fileposR unsigned intfileposSizeg;
void pm_seek( FILE * fileP, unsigned londfilepos);

char *pm_read_unknown_size( FILE *fp, long * nread);

Description
An image stream is just a file stream (represented in the standard C library Bl E/pg.

These routines work on files > 2 GiB if the underlying system does, using the stangafildanter
face. BeforeNetpbm 10.15 (April 2003), though, thevould fail to open apfile that large or process
ary offset in a file that could not be represented in 32 bits.

pm_openr() opens the gen file for reading, with appropriate error checkinyfilename of is talen
to mean Standard Inpupm_openw()opens the geen file for writing, with appropriate error checking.
pm_close()closes the file descriptarith appropriate error checking.

pm_openr_seekable(pppears to open the file justdigm_openr(), but the file thus opened is guaran-
teed to be seekable (you can use ftell() and fseek() oprit).openr_seekable(pulls this of by copy-
ing the entire file to a temporary file and giving you the handle of the temporary file, if it Hagh.
file you name is a regular file,dtdready seekable gom_openr_seekable(just does the same thing
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aspm_openr().

But if it is, say a dpe, it isnt seekable. Spm_openr_seekable(yeads the pipe until EOF into a tem-
porary file, then opens that temporary file and returns the handle of the temporamdilemporary
file is seekable.

The file pm_openr_seekable(kreates is one that the operating system recognizes as temporary
when you close the file, by ymeans, it gets deleted.

You reed a seekable file if you intend to raakultiple passes through the file. The only alteneats

to read the entire image into memory aratkvfrom that cop. That may use too much memoryote
that the image takes less space in the file cache thanufifea in memory As much as 96 times less
space! Eaclsample is an inger in the bffer, which is usually 96 bits. In the file, a sample may be as
small as 1 bit and rarely more than 8 bits.

pm_tell2() returns a handle for the current position of the image stream (file), whether it be the header
or a rav of the raster Use the handle as angament topm_seek2()to reposition the file there later

The file must be seekable (which you can ensure by opening ipmitbpenr_seekable{)or this may

fail.

The file position handle is of tygem_filepos which is intended to be opaque, i.e. used only with these
two functions. Inpractice, it is a file offset and is 32 bits or 64 bits depending upon the capability of
the underlying systemFor maximum backward and forward compatibilithe functions that taka

return apm_fileposhave afileposSizeargument for the size of the data structuhe.C, simply code
sizeof(pm_fileposYor that.

pm_seek()and pm_tell are for backward compatibility onlyDo not use them in e code. These
functions are not capable of handle positions in files whose gt olinnot be represented in 32 bits.

pm_tell2() andpm_seek2(yeplacedom_tell() andpm_seek()in Netpbm 10.15 (April 2003).

pm_read_unknown_size(yeads an entire file or input stream of unknown size taffarb It allocates
more memory as needed. The calling routine has to free the allocated buffize&(th

pm_read_unknown_size(yreturns a pointer to the allocatedffler. The nread argument returns the
number of bytes read.

Endian 1/O
Entry Points

void pm_readchar( FILE * in, char * sP);
void pm_writechar( FILE * out, char s);

int pm_readbigshort( FILE * in, short * sP);
int pm_writebigshort( FILE * out, short s);
int pm_readbiglong( FILE * in, long *IP);

int pm_writebiglong( FILE * out, longl);

int pm_readlittleshort( FILE * in, short * sP);
int pm_writelittleshort( FILE * out, short s);
int pm_readlittlelong( FILE * in, long * IP);
int pm_writelittlelong( FILE * out, longl );
void pm_readcharu( FILE * in, char * sP);
void pm_writecharu( FILE * out, char s);

int pm_readbigshortu( FILE * in, short * sP);
int pm_writebigshortu( FILE * out, short s);
int pm_readbiglongu( FILE * in, long *IP);
int pm_writebiglongu( FILE * out, longl);
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int pm_readlittleshortu( FILE * in, short * sP);
int pm_writelittleshortu( FILE * out, short s);
int pm_readlittlelongu( FILE * in, long *IP);
int pm_writelittlelongu( FILE * out, longl );

Description

pm_readchar(), pm_writechar(), pm_readbigshort(), pm_writebigshort(), pm_readbiglong(),
pm_writebiglong(), pm_readlittleshort(), pm_writelittleshort(), pm_readlittlelong(), and
pm_writelittlelong() are routines to read and write 1-byte, 2-byte, and 4-byte pure binaggrmia
either big- or little-endian byte ordeNote that a 'long int’ C type might be wider than 4 bytes,the
'long’ routines still read and write 4 bytes.

pm_readbiglongu(), etc. (names ending in) are the same except thavork on unsigned versions of
the type.

The routines with declared returalues alays return 0. Before Netpbm 10.27 (March 2005)ythe
returned -1 on failure, including EOMow, they issue an error message to Standard Error and abort
the program if the I/O fails or encounters EOF.

The 1-byte routines werewdn Netpbm 10.27 (March 2005)The unsigned versions weremnsome-
where around Netpbm 10.21 (2004).

Maxval Arithmetic
Entry Points

int pm_maxvaltobits( int maxval);
int pm_bitstomaxval( int bits);

unsigned int pm_Ilcm( unsigned intx, unsigned inty, unsigned intz, unsigned intlimit );

Description

pm_maxvaltobits() and pm_bitstomaxval() corvert between a maxval and the minimum number of
bits required to hold it.

pm_lcm() computes the least common multiple of 3 gates. You also specify a limit and if the LCM
would be higher than that limigm_Icm() just returns that limit.

Gamma Arithmetic
Entry Points

float pm_gamma( floatintensity);

float pm_ungamma( floatbrightness);

Description

In graphics processing, there ar@t@mmon vays of representing numerically the intensity of a&ix
or a component of a pixel.

The obvious ay is with a number that is directly proportional to the light intensity (e.g. 10 means
twice as may milliwatts per square centimeter as 5). There aepgmeblems with this:

. To the human eye, a 1 milliwatt per square centimeter difference
in a bright image is much less apparent than a 1 milliwatt per
square centimeter difference in a dark image. So if yoa ha
a fixed number of bits in which to store the intensity value,
you're wasting resolution at the bright end skimping on it at
the dark end.



Libnetbpm Utility Functions(3) Libnetbpm Utility Functions(3)

. Monitor inputs and camera outputs atelirectly proportional to
the light intensity thg project or detect.

For these reasons, light intensities are often represented in graphics processinggmnantel scale.

The transfer function is called a gamma function and the resulting numbers are aaied-gorrected

or gamma-adjusted. Theare various gamma functions. The Netpbm formats specify that intensities
are represented by gamma-adjusted numbers of a particular gamma transfer function.

These functions let you ceert back and forth between theseotecales, using the same gamma trans-
fer function that is specified in the Netpbm format specifications.

pm_gamma709corverts from an intensity-proportional intensitglue to a gamma-adjusted intensity
value (roughly proportional to brightness, which is the human subgepgrception of intensity), using
the CIE Rec. 709 gamma transfer function.

pm_ungamma709s the irverse ofpm_gamma709

Messages
Entry Points

void pm_message( char fmt, ... );

Description

pm_message(Js aprintf() style routine to write an informational message to the Standard Error file
stream. pm_message(buppresses the messageyéer, if the user specified theuiet option on the
command line.See the initialization functions, e gnm_init(), for information on thequiet option.

Note that Netpbm programs are often used intesgygtibut also often used by programis the inter
active @ase, it is nice to issue messages about what the program is ddingfte program case, such
messages are usually undesirable. By upmgmessage(jor all your messages, you n&ajour pro-
gram usable in both case¥/ithout aty effort on your part, program users of your program canida

the messages by specifying togiiet option.

If youre just issuing an error message and plan to abort the program, <a
href="error.html#pm_error"></gzm_error() may be more comnient for you.

System Utilities
. pm_systen{l)
. pm_tmpfile(1)

Keyword Matching
Entry Points

Description

This subroutine is obsolete. It used to be used for command line option procdssiag.you can do
better option processing more easily with the shhagitify. See ay recent program in the Netpbm
package for an example.

pm_keymatch() does a case-insensii match ofstr againstkeyword. str can be a leading substring
of keyword, but at leasminchars must be present.
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NAME
libpnm - libnetpbm functions to read and write PNM image files

SYNOPSIS
#include <pnm.h>

void pnm_init( int * argcP, char *arg\] );

xel ** pnm_allocarray( int cols int rows);

xel * pnm_allocrow( int cols);

void pnm_freearray( xel **xels int rows);

void pnm_freerow( xel *xelrow);

void pnm_readpnminit( FILE * fp, int * colsP, int *rowsP, xelval *maxvalR int *formatP);

void pnm_readpnmrow( FILE * fp, xel *xelrow, int cols, xelval maxval int format);

xel ** pnm_readpnm( FILE * fp, int * colsP, int *rowsP, xelval *maxvalR int* formatP );

void pnm_writepnminit( FILE * fp, int cols int rows xelval maxval int format, int forceplain);
void pnm_writepnmr ow( FILE * fp, xel *xelrow, int cols, xelval maxval int format, int forceplain);

void pnm_writepnm( FILE * fp, xel ** xels int cols int rows xelval maxval int format int force-
plain);

void pnm_check( FILE * file, const enum pm_check_typecheck type const int format const int
cols const int rows, const xelvalmaxva) enum pm_check_code fetvalP);

void pnm_promoteformatrow( xel *xelrow, int cols xelval maxval int format xelval newmaxval
int newformay;

void pnm_promoteformat( xel ** xels int cols, xelval maxval int format, xelval newmaxvalint new-
formay;

xel pnm_whitexel( xelvalmaxval int formas);

xel pnm_blackxel( xelvalmaxval int formas;

void pnm_invertxel( xel *x, xelval maxva] int formai);

xel pnm_backgroundxeliow( xel *xelrow; int cols xelval maxva] int forma;
xel pnm_backgroundxel( xel **xels int cols int rows, xelval maxval int forma;
typedef ... xelval;

typedef ... xel;

extem xelval pnm_pbmmaxval;

#define PNM_ASSIGN1V) ...

#define PNM_GET1() ...

#define PNM_EQUAL(X,Y) ...

#define PNM_FORMAT_TYPE(forma) ...

DESCRIPTION
These library functions are partétpbm(1).

PNM TYPES AND CONSTANTS
Each xel contains threexelvals, each of which should contain only the values betw@end
PNM_MAXMAXVAL , inclusve. pnm_pbmmaxvalis the maxval used when a PNM program reads
a BM file. Normally it is 1; howeer, for some programs, a larger valueegibetter results.
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PNM XEL MANIPULATIONS
ThePNM_GET1 macro extracts a single value from an xel, when yowkitis from a PBM or PGM
file. Whenit's from a PPM file, usePM_GETR(), PPM_GETG(), and PPM_GETB().

The PNM_ASSIGN1 macro assigns a single value to an xel, when yowktis from a PBM or PGM
file. Whenit's from a PPM file, usePM_ASSIGN.

The PNM_EQUAL macro checks tar xels for equality The PNM_FORMAT_TYPE macro com-
putes a format type code from a format code. The format types are PBM, PGM, PPMMan&ir
note that PBM, PGM, and PPM each are tifferent formats: a plain one and avrane. Scthere are
four format types, but sen formats. PNM_FORMAT_TYPE does not work on the PAM format
code.

INITIALIZATION
pnm_init is identical topm_init().

MEMORY M ANAGEMENT
pnm_allocarray() allocates space for an array @l pnm_freearray() frees an array space allocated
by pnm_allocarray() or pnm_readpnm().

pnm_allocrow() allocates space for awmf a FINM image. pnm_freerow() frees it.

READING PNM FILES
pnm_readpnminit() is similar topnm_readpaminit(), but reads only PNM images and has dedént
parameter list.

pnm_readpnmrow() is similar topnm_readpamrow() but only works on PNM images and has a dif-
ferent parameter list and returns thev s an aray of xels instead of tuples.

pnm_readpnm() is similar topnm_readpam() except that it reads only PNM images and uses a dif-
ferent parameter list and returns an array ofsreuch thapnm_readpnmrow() would return rather
than such thginm_readpamrow() would return.

WRITING FILES
pnm_writepnminit() is similar topnm_writepaminit() except that it can write only a PNM header
and has a different parameter list.

forceplainis a binary alue. Tue (nonzero) means to write the image in the plain (ASCII) version of
the selected formatFdse (zero) means to write it in thewrgbinary) version of the selected format.
SeePNMformatspecification(1).

pnm_writepnmrow() is similar topnm_writepamrow() except that it varks only on PNM images
and has a different parameter list and takes an arraglsfinstead of an array of tuples. See the
description oforceplain above.

pnm_writepnm() is similar topnm_writepam() except that it works only on PNM image, has detif
ent parameter list, and takes an array of rows of xels instead of an arraysabfrtuples. See the
description oforceplainabove.

MISCELLANEOUS
pnm_check()is similar topnm_checkpam()except it works only on PNM images.

pnm_check()is identical tagppm_check()

PNM FORMAT PROMOTION
pnm_promoteformatrow() promotes a nw of xels from one maxval and format to axnget. Usethis
when you are combining multiple anymaps of different types - justttekmaximum of the maxis
and the maximum of the formats, and promote them all to that.



User manual for old pnm functions(3) User manual for old pnm functions(3)

pnm_promoteformat() promotes an entire anymap.

PNM XEL MANIPULATION
pnm_whitexel() and pnm_blackxel() return a white or blacket, respectiely, for the gven maxval
andformat

pnm_invertxel() inverts an xel.

pnm_backgroundxelrow() figures out an appropriate background xel based on thefrrels xelrow,
which iscolsxels wide, has maxvahaxva) and represents an image with form@amat

This estimate works best when thevrig the top or bottom n of the image.

pnm_backgroundxel() does the same thing pam_backgroundxelrow(), except based on an entire
image instead of just onewo This tends to do a slightly better job thammbackgroundxelrow().

SEE ALSO
Libnetpbm (1), LibnetpbmUser'sGuide(1), LibnetpbmDirectory(1), pbm(1), pgm(1), ppm(1),
pam(1), libpbm (1), libpgm(1), libppm (1)

AUTHOR
Copyright (C) 1989, 1991 by TgrHansen and Jef Poskanzer.
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NAME
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libppm - functions for PPM programs

SYNOPSIS

#include ppm.h
void ppm_init(

int * argcP,
char *arg\]

);

pixel ** ppm_allocarray(
int cols

int rows);

pixel * ppm_allocrow(

int cols);

void ppm_freearray(
pixel ** pixels

int rows);

void ppm_freerow(

pixel *pixelrow);

void ppm_readppminit(
FILE * fp,

int * colsP,

int * rowsP,

pixval *maxvalR

int * formatP);

void ppm_readppmrow(
FILE * fp,

pixel *pixelrow,

int cols

pixval maxval

int format);

pixel ** ppm_readppm(

FILE * fp,

User manual for old ppm functions(3)
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int * colsP,
int * rowsP,

pixvalP *maxvalP);

void ppm_writeppminit(
FILE* fp,

int cols

int rows

pixval maxval

int forceplain);

void ppm_writeppmr ow(
FILE * fp,

pixel *pixelrow,

int cols,

pixval maxval

int forceplain);

void ppm_writeppm(
FILE * fp,

pixel ** pixels

int cols

int rows

pixval maxval

int forceplain);

void ppm_writeppm(
FILE * fp,

pixel ** pixels

int cols

int rows

pixval maxval

int forceplain);

void ppm_nextimage(

FILE * file,
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int * const eofP);

void ppm_check(

FILE * file,

const enum pm_check_typeheck_type
const intformat

const intcols

const introws

const int maxval enum pm_check_code * constetval);

typedef ... pixel;

typedef ... pixval;

#define PPM_MAXMAXVAL ...
#define PPM_OVERALLMAXVAL ...
#define PPM_FORMAT ...

#define RPPM_FORMAT ...

#define PPM_TYPE PPM_FORMAT
#define

PPM_FORMAT_TYPE(formaj

extem pixval ppm_pbmmaxval;
pixval PPM_GETR( pixel p)

pixval PPM_GETG( pixel p)

pixval PPM_GETB( pixel p)
void PPM_ASSIGN( pixelp,

pixval red, pixval grn, pixval blu)

int PPM_EQUAL( pixel p, pixel q)

int PPM_ISGRAY ( pixel p)

void PPM_DEPTH( pixel newp pixel p,

pixval oldmaxval pixval newmaxval

float PPM_LUMIN( pixel p)

float PPM_CHROM_R( pixel p)

float PPM_CHROM_B( pixel p)

pixel ppm_parsecolor( char *tolorname pixval maxva)

char * ppm_colorname( pixel *colorP, pixval maxval int hexol

void ppm_readcolomamefile( const char fileName int mustOpencolorhash_table *chtP, const
char *** colornamesB
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DESCRIPTION
These library functions are partétpbm(1).

TYPES AND CONSTANTS
Each pixel contains threepixvals, each of which should contain only the values betw@emd
PPM_MAXMAXVAL . ppm_pbmmaxvalis the maxal used when a PPM program reads a PBM file.
Normally it is 1; howeer, for some programs, a larger valueegibetter results.

MANIPULATING PIXELS
The macroPPM_GETR, PPM_GETG, and PPM_GETB retrieve the red, green, or blue sample,
respectiely, from the gven pixel.

The PPM_ASSIGN macro assigns thevgn values to the red, green, and blue samples of trem gi
pixel.

ThePPM_EQUAL macro tests tav pixels for equality.

The PPM_ISGRAY macro tests a pet for being gray It returns true if and only if the color of @bp
is black, white, or gray.

The PPM_DEPTH macro scales the colors of pbp according the old and memaxvals and assigns
the nev values tanewp It is intended to makwriting ppmtowhateer easier.

ThePPM_LUMIN , PPM_CHROM_R, and PPM_CHROM_B macros determine the luminance, red
chrominance, and blue chrominance, respdgti of the pidel p. The scale of all these values is the
same as the scale of the input samples (i.e. 0 to maxval for luminance, -maxval/2 to maxval/2 for
chrominance).

Note that the macros do it by floating point multiplicatidhyou are computing these valuegenan
entire image, it may be significantly faster to do it with multiplication tables insteachpute all the
possible products once up front, then for each pixel, just look up the products in the tables.

INITIALIZATION
ppm_init() is identical topm_init.

MEMORY M ANAGEMENT
ppm_allocarray() allocates an array of pixels.

ppm_allocrow() allocates a n of the given number of pixels.

ppm_freearray() frees the array allocated wittpm_allocarray() containing the gien number of
rows.

ppm_freerow() frees a rav of pixelss allocated witlppm_allocrow().

READING FILES
If a function in this section is called on a PBM or PGM format file, it translates the PBM or PGM file
into a PPM file on the fly and functions as if it were called on thevalgnt PPM file. The format
value returned byppm_readppminit() is, havever, not translated. It represents the actual format of
the PBM or PGM file.

ppm_readppminit() reads the header of a PPM file, returning all the information from the header and
leaving the file positioned just after the header.

ppm_readppmrow() reads a rv of pixels into thepixelrow array. format, cols and maxvalare the
values returned bppm_readppminit().

ppm_readppm() reads an entire PPM image into memaegurning the allocated array as its return
value and returning the information from the headeas, cols and maxval This function combines
ppm_readppminit(), ppm_allocarray(), and ppm_readppmrow().
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WRITING FILES
ppm_writeppminit() writes the header for a PPM file andvesit positioned just after the header.

forceplainis a logical value that tellgpm_writeppminit() to write a header for a plain PPM format
file, as opposed to awaPPM format file.

ppm_writeppmr ow() writes the rav pixelrowto a PPM file.For meaningful resultsgols maxva) and
forceplainmust be the same as was used wjim_writeppminit() .

ppm_writeppm() write the header and all data for a PPM image. This function combines
ppm_writeppminit() andppm_writeppmr ow().

MISCELLANEOUS
ppm_nextimage() positions a PPM input file to the xteimage in it (so that a subsequent
ppm_readppminit() reads its header).

ppm_nextimage()is analogous tpbm_nextimage() but works on PPM, PGM, and PBM files.

ppm_check() checks for the common file irgaty error where the file is the wrong size to contain all
the image data.

ppm_check() is analogous tpbm_check() but works on PPM, PGM, and PBM files.

COLOR NAMES
System Color Dictionary

Netpbm uses the systesrX11 color dictionary (usually ifusr/lib/X11/rgb.txt). Thisis the same file
the X Windav System typically uses to associate colors with their names.

The color dictionary that Netpbm uses is in the file whose name islile of theRGBDEF environ-
ment\ariable. IfRGBDEF is not set, Netpbm defaults to the first existing file from this list:

. Jusr/lib/X11/rgb.txt
. /usr/openwinlib/rgb.txt
. /usr/X11R6/lib/X11/rgb.txt

You can see the color names from a typical X11 color dictigrnanich is probably very close to what
is on your system, along with the colors, herehis website (1) shows a bunch of other versions you
could use.

Netpbm is packaged with a color dictionang standard Netpbm installation installs this file as
"misc/rgbtxt" in the Netpbm directoryThis color dictionary has colors frorveeywhere the Netpbm
maintainer could find them, and is a superset of XFreed®&ir dictionary.

ppm_parsecolor

ppm_parsecolor()interprets a color specification and returns &lpaf the color that it indicatesThe
color specification is ASCII text, in one of these formats:

. aname, as defined in the system color dictionary .

. An X11-style hexadecimal specifiargb: r/ g/ b, whee r, g, and b ae each 1- to 4digit
hexadecimal number For ead, the maxval is the maximum number that canepeesented
in the number of hexadecimal digits givdexample:r gb: 01/ f f / 8000 specifies 1/255ad
intensity maximum green intensitgand about half blue intensity.

. An X11-style decimal specifier:gbi : r/ g/ b, whee r, g, and b ae floating point humber
from O to 1.
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. an old-X11-style hexadecimal triplétr gb, #rr ggbb, #rrrgggbbb, or #rrrrgggg-
bbbb.
. A triplet of decimal floating point numbers from 0.0 to 1.0, representing red, green, and blue

intensities respeattly, separated by commag.g. 1. 0, 0. 5, . 25. This is for backwrds
compatibility; it was in use before MIT came up with the similar and preferred rgbi style).

If the color specification does not conform ty afi these formats, including the case that it is a name,
but is not in the system color dictionaggpm_parsecolor() throwsarerror (1).

ppm_colorname

ppm_colorname()returns a string that describes the color of tivergpixel. If a gystem color dictio-
nary isavailable and the color appears inghm_colorname()returns the name of the color from the
file. If the color does not appear in a system color dictionaryhardkis true, ppm_colorname()
returns a headecimal color specification triple (§gbb). Ifa s/stem color dictionary isvailable hut
the color does not appear in it ahexokis false,ppm_colorname() returns the name of the closest
matching color in the color fileFinally, if there is no system color dictionaryadable andhexokis
false,ppm_colorname()fails and exits the program with an error message.

The string returned is in static libppm library storage whictvésveritten by eery call toppm_color-
name().

ppm_readcolornamefile

ppm_readcolornamefile()reads the entire contents of the color dictionary in the file ndie®thme
into data structures you can use to access it easily.

The function returns all the color names as an array of null-terminated strings. It mallocs the space for
this array and returns its addresgsa@brnamesP (*colornamesP)j] is the address of the first charac-
ter in the null-terminated string that is the name oftiheolor in the dictionary.

The function also returns @lorhash_table(see COLOR INDEXING ) that matches all these color
names up to the colors theepresent. Imallocs the space for theplorhash_tableand returns its
address athtP. The number that theolorhash_tableassociates with each color is the ixdeto the
color name array described akad the name of that color.

You may specify a null pointer fdileNameto indicate the default color dictionary.

mustOperns a boolean. If it is nonzero, the function fails and aborts the program if it is unable to open
the specified color dictionary file. If it is zero, though, it simply treats an unopenable color dictionary
as an empty one. The colorhash and color name array it returns contain no colors or names.

ppm_readcolornamefile()was rew in Netpbm 10.15 (April 2003).

COLOR INDEXING
Sometimes in processing images, you want to associsttua with a particular colorMost often,
that's because youé generating a color mapped graphics format. In a color mapped graphics format,
the raster contains small numbers, and the file contains a color map that tells what color each of those
small numbers refers to. If your image has only 256 colors, but each catsr2dkbits to describe,
this can ma& your output file much smaller than a straightforward RGB raster would.

So, continuing the alve example, say you & apixel value for chartreuse and in your output file and
you are going to represent chartreuse by the numbeYdiPneed a data structure that allows your pro-
gram quickly to find out that the number for a chartreuigel is 12. Netpbms mlor indexing data
types and functions g you that.

colorhash_tableis a C data type that associates angetevith each of an arbitrary number of colors.
It is a hash table, so it uses far less space than an arragdrnethe colors RGB values would.

The problem with &olorhash_tableis that you can only look things up in i¥ou can't find out what
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colors are in it. So Netpbm has another data type for representing the same information, theipoorly b
historically namedcolorhist_vector. A colorhist_vector is just an array Each entry represents a
color and contains the coleralue (as gixel) and the integer value associated with it. The entries are
filled in starting with subscript 0 and going consealyiup for the number of colors in the histogram.

(The reason the name is poor is because a color histogram is only oneydhimgs that could be rep-
resented by it).

colorhash_table ppm_alloccolorhash()

This creates aolorhash_tableusing dynamically allocated storag&here are no colors in it. If there
is not enough storage, it exits the program with an error message.

void ppm_freecolorhash()
This destroys @pm_freecolorhash and frees all the storage associated with it.
int ppm_addtocolorhash( colorhash_table cht, const pixel * const coloyBonst int value)

This adds the specified color to the specitieldrhash_table
and associates the specified value with it.

You must ensure that the color you are addingtidréady present in theolorhash_table
There is no way to update an entry or delete an entry fromtoghash_table
int ppm_lookupcolor( const colorhash_table cht, const pixel * const colorP )

This looks up the specified color in the specifietbrhash_table It returns the integer value associ-
ated with that color.

If the specified color is not in the hash table, the function return&sd.if you assign the value -1 to a
color, the return value is ambiguous).

colorhist_vector ppm_colorhashtocolorhist( const colorhash_table cht,

const int ncolors )

This comwerts acolorhash_tableto acolorhist_vector. The return alue is a ne& colorhist_vector
which you musteentually free withppm_freecolorhist().

ncolorsis the number of colors icht. If it has more colors than thaipm_colorhashtocolorhistdoes
not create a&olorhist_vectorand returns NULL.

colorhash_table ppm_colorhisttocolorhash( const colorhist_vector cheonst int ncolors )
This poorly named function doest corvert from acolorhist_vectorto acolorhash_table

It does create aolorhash_tablebased on &olorhist_vector input, but the integer value for avgn
color in the output is not the same as the integkrevfor that same color in the inpydpm_ colorhist-
tocolorhash() ignores the integer values in the input. In the output, thgentealue for a color is the
index in the inputcolorhist_vector for that color.

You can easily create a color map for an image by runpprg_computecolorhist() over the image,
then ppm_colorhisttocolorhash() over the result. Now you can usepm_lookupcolor() to find a
unique color indefor ary pixel in the input.

If the same color appears twice in the inppgm_colorhisttocolorhash() exit the program with an
error message.

ncolorsis the number of colors ichv.

The return value is a mecolorhash_tablewhich you must eentually free withppm_freecolorhash()

COLOR HISTOGRAMS
The Netpbm libraries ge you functions to examine a Netpbm image and determine what colors are in
it and hav mary pixels of each color are in it. This information is known as a color histogram.
Netpbm uses itsolorhash_tabledata type to represent a color histogram.

colorhash_table ppm_computecolorhash( pixel ** const pixels, const int cols, const imws, const
int maxcolors, int* const colorsP )

This poorly but historically named function generateslarhash_tablewhose value for each color is
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the number of pigls in a specified image thatveathat color (l.e. a color histogram). As a bonus, it
returns the number of colors in the image.

(It's poorly named because not adilorhash_tables ae color histograms, but thall it generates).
pixels, cols and rows describe the input image.

maxcolorsis the maximum number of colors you want processethere are more colors that that in
the input imageppm_computecolorhash()returns NULL as its returnalue and stops processing as
soon as it disors this. This maés it run faster and use less memoBne use formaxcolors is
when you just wnt to find out whether or not the image has more than N colors arndwvaoi’to wait

to generate a huge color table if so. If you devént aty limit on the number of colors, specifiyax-
colors=0.

ppm_computecolorhash()returns the actual number of colors in the imag&arsP, but only if it
is less than or equal toaxcolors

colorhash_table ppm_computecolorhash2( FILE * const ifp, const int cols, const inbws, const
pixval maxval, const int format,

const int maxcolors, int* const colorsP )

This is the same gspm_computecolorhash()except that instead of feeding it an array of pixels in
storage, you @e it an en file stream and it reads the image from the file. The file must be positioned
after the headeat te raster Upon return, the file is still open, but its position is undefined.

maxval andformat are the values for the image (i.e. information from thesflieader).

colorhist_vector ppm_computecolorhist( pixel ** pixels, int cols, int pws, int maxcolors, int *
colorsP)

This is like ppm_computecolorhash()except that it creates eolorhist_vector instead of acol-
orhash_table

If you supply a nonzermaxcolorsargument, that is the maximum number of colors you expect to find
in the input image. If there are more colors than you say in the inppge, computecolorhist()
returns a null pointer as its return value and nothing meaningfabssP.

If not, the function returns the wecolorhist_vector as its return @lue and the actual number of colors

in the image agcolorsP. The returned array has space allocated for the specified humber of colors
regadless of hay mary actually exist. Theextra space is at the high end of the array andasable

for your use in expanding tte®lorhist_vector.

If you specifymaxcolors=0, there is no limit on the number of colors returned and the return array has
space for 5 extra colors at the high end for your use in expandingltrhist_vector.

colorhist_vector ppm_computecolorhist2( FILE * ifp, int cols, int rows, int maxcolors, pixal
maxval, int format, int * colorsP )

This is the same ggpom_computecolorhist()except that instead of feeding it an array of pixels in-stor
age, you gie it an goen file stream and it reads the image from the filee file must be positioned
after the headeat te raster Upon return, the file is still open, but its position is undefined.

SEE ALSO
pbm(1), pgm(1), libpbm (1)

AUTHOR
Copyright (C) 1989, 1991 by TgrHansen and Jef Poskanzer.
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Name
pm_system - run a Netpbm program with program input and output

Synopsis
#include <netpbm/pm_system.h>

pm_system(wid stdinFeeder(inkoid *),
void * const feederParm,
void stdoutAccepter(intyoid *),
void * const accepterParm,
const char * const shellCommand);

Example
This simple example coarts a PNM image on Standard Input to a JFIF (JPEG) image on Standard
Output. Inthis casepm_system()is doing no more thasystem()would do.

pm_system(NULL, NULL, NULL, NULL, "pnmtojpeg");

This example does the same thing, buwvesdhe data through memoryftbers to illustrate use with
memory buffers, and we thsain a dage to shrink the image too:
#include <netpbm/pm_system.h>

char pnmData[100*1024];/* Input file better be < 100K */
char jfifData[100*1024];

struct bufferDesc pnmBuffer;

struct bufferDesc jfifBuffer;

unsigned int  fifSize;

pnmBuffer.size = fread(pnmData, 1, sizeof(pnmData), stdin);
pnmBuffer.buffer = pnmData;
pnmBuffer.bytesTransferredP = NULL;

jfifBuffer.size = sizeof(jfifData);
jfifBuffer.buffer = jfifData;
jfifBuffer.bytesTransferredP = &ffifSize;

pm_system(&pm_feed_from_memo&pnmBuffer,
&pm_accept_to_memopgjfifBuffer,
"pamscale .5 | pnmtojpeg");

fwrite(jfifData, 1, jfifSize, stdout);

This example reads an image into libnetpbdMPstructures, then brightens it, then writes it out, to
illustrate use opm_systemwith PAM structures.

#include <netpbm/pam.h>

#include <netpbm/pm_system.h>

struct pam  inpam;

struct pam  outpam;

tuples ** inTuples;

tuples ** outTuples;

struct pamtuples inPamtuples;
struct pamtuples outPamtuples;

inTuples = pnm_readpam(stdin, &inpam, sizeof(inpam));

outpam = inpam,;
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inPamtuples.pamP = &inpam;
inPamtuples.tuplesP = &inTuples;
outPamtuples.pamP = &outpam;
outPamtuples.tuplesP = &outTuples;

pm_system(&pm_feed_from_pamtuples, &inPamtuples,
&pm_accept_to_pamtuples, &outPamtuples,
"ppmbrighten -v 100");

outpam.file = stdout;
pnm_writepam(&outpam, outTuples);

DESCRIPTION
This library function is part diletpbm(1).

pm_system()is a lot like the standard C librargystem()subroutine. Itruns a shell and has that shell
execute a shell command that you speciBut pm_system()gives you more control eer the Standard
Input and Standard Output of that shell command glyatem() system()passes to the shell command
as Standard Input and Output whates the Standard Input and Output of the process that gls
tem(). But with pm_system() you specify as guments subroutines txezute to generate the shell
commands Sandard Input stream and to process the shell coms&adidard Output stream.

Your Standard Input feeder subroutine can generate the stream in limalesgom_system()gives it
a file descriptor of a pipe to which to write the stream it genergtes.system()hooks up the other
end of that pipe to the shell comman&andard Input.

Likewise, your Standard Output accepter subroutine can do anything it wants with the stream it gets.
pm_system()gives it a file descriptor of a pipe from which to read the strepm. system()hooks up
the other end of that pipe to the shell commsu&iindard Output.

The agumentstdinFeedelis a function pointer that identifies your Standard Input feeder subroutine.
pm_system()runs it in a child process andaits for that process to terminate (and accepts its comple-
tion status) before returnindeederParnis the agument thapm_system()passes to the subroutine; it

is opaque t@m_system()

If you passstdinFeeder= NULL, pm_system()simply passes your current Standard Input stream to
the shell command (a&ystem()would do), and does not create a child process.

The agumentstdoutAccepters a function pointer that identifies your Standard Output accepter sub-
routine. pm_system()calls it in the current processccepterParnis an argument analogousfeed-
erParm

If you passstdoutAccepter NULL, pm_system()simply passes your current Standard Output stream
to the shell command (aystem()would do.

The agumentshellCommands a null-terminated string containing the shell command that the shell is
to execute. Itcan be ay command that means something to the shell and caratgke for Standard
Input and Output. Example:

ppmbrighten -v 100 | pnmdepth 255 | pamscale .5

pm_system() creates a child process to run the shell amitsamfor that process to terminate (and
accepts its completion status) before returning.

Applications
The point ofpm_system()is to allov you write a C program that uses other programs interrasla
shell script vould. Thisis particularly desirable with Netpbm, because Netpbm consists of a lot of pro-
grams that perform basic graphic manipulations anddyidee to be dle to build a program that does a
more sophisticated graphic manipulation by calling the more basic Netpbm programs. Uiluesg b



Netpbm subroutine library pm_system subroutine(3) Netpbm subroutine library pm_system subroutine(3)

block programs typically takinput from Standard Input and write output to Standard Output.

The obvious alternate is to wse a higher Mgl language -- Bourne Shell or Perl, forample. But

often you vant your program to do manipulations of your graphical data that are easier andfimore ef
cient in C. Or you want to use the Netpbm subroutine library in your program. The Netpbm subrou-
tine library is a C-linkage library; the subroutines in it are not usable from a Bourne Shell or Perl pro-
gram.

A typical use ofpm_system()is to place the contents of some graphical image file in memaonya
Netpbm program against it, andvieanhat would ordinarily go into an output file in memory too, for
further processingTo do that, you can use the memonyfier Standard Input feeder and Standard Out-
put accepter described belo

If your program uses the Netpbm subroutine library to read, write, and manipulate images, you may
have aa image in an array of PAM tuples. If youamt to manipulate that image with a Netpbm pro-
gram (perhaps remap the colors usgmnremap), you can use the pamtuple Standard Input feeder
and Standard Output acceptor describedvielo

Broken Pipe Behavior
When you set up a shell command toetaiput from a pipe, as you do wigm_system() you need to
understand he pipes work with respect to the programs at either end of the pipe agreeing taubb
data is to be transferred. Here are some notes on that.

It is normal to read a pipe before the process on the other end has written the data you hope to read, and
it is normal to write to a pipe before the process on the other end has tried to read yoWfridesato

a ppe can be bffered until the reading end requests the datgrocess reading or writing a pipe can

block until the other end is read®r a read or write can complete with an indication that the other end

is not ready at the moment and therefore no data, or less data than was requested, was transferred.

The pipe is normally controlled by the writing end/hen you read from a pipe, you keep reading until
the program on the other end of the pipe closes it, and then you get an end-of-file indi@iitren
normally close the reading end of the pipe, since it is no longer useful.

When you close the reading end of a pipe before getting the end-of-file indication and the writer subse-
guently tries to write to the pipe, that is an error condition for the wilitea typical default Unix ewi-
ronment, that error causes the writer to nezed IGPIP signal and that signal causes the writer
process to terminate abnormallgut if, alternatvely, the writer has ordered that SIGPIPE be béatk
ignored, or handled, the signal does not cause the death of the \nitierad, the write operation sim-

ply completes with an error indication.

Standard Feeders And Acceptors
You can supply anything you l&kas a $&ndard Input feeder or Standard Output accetdrthe
Netpbm subroutine library comes with avfthat perform commonly needed functions.

Memory Buffer
These routines are for when you just want to treat an area of memory aslfatfileshell command
would ordinarily read a 513 byteguelar file from its Standard Input, you want it togdit 3 bytes from
a certain address in your process’ memoWhatever bytes the shell command wants to write to its
output file you want it to store at another address in your process’ memaory.

The Standard Input feeder for this is calped _feed_from_memory The Standard Output accepter is
pm_accept_to_memory

For both of these, the argument is the addressstrfect bufferDesc, which is defined as follows:

struct bufferDesc {
unsigned int  size;
unsigned char * buffer;
unsigned int * bytesTransferredP;

I3
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sizeis the size of the memonuffer andbuffer is its location in memory (address). The Standard Input
feeder will attempt to feed the entireffer to the shell commanglSandard Input; the Standard Output
accepter will not accept gnmore data from the shell commasdandard Output than will fit in the
buffer. Both return the actual amount of data read or written, in bytes, at the location identified by
bytesTansferredP UnlessbytesTransferredPis NULL.

Because a process typically terminates abnormally when it is not able toweritthieg to a pipe that
it wanted tobpytesTansferredPis not usually useful in the Standard Input feeder case.

Pamtuple
These routines are for when yowbamages in memory in the data structures used by the BANyf
of subroutines in the Netpbm library -- i.e. struct PAM and an array of struct Wyfille.these routines,
you can run a Netpbm program against such an image just asoybd against the same image in a
regular file.

The Standard Input feeder for this is calped_feed_from_pamtuples The Standard Output accepter
is pm_accept_to_pamtuples

For both of these, the argument is the addressstrfuet pamtuples, which is defined as follows:

struct pamtuples {
struct pam * pamP;
tuple *** tuplesP;
h
For the Standard Input feedgou supply a fully alid struct pam (except it doesmiatter what thdile
field is) and array of tuples.

For the Standard Output Acceptgou supply only space in memory for the struct pam and the address
of the tuple array The routine fills in the struct pam (exceptveathe file field undefined) and allo-
cates space for the tuple array with mallo@u are responsible for freeing that memory.

HISTORY
pm_system()was introduced in Netpbm 10.13 (January 2003).
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NAME
pm_tmpfile() - tempfile creation routine using TMPFILE

SYNOPSIS
#include <netpbm/pm.h>

FILE *
pm_tmpfile(void);

EXAMPLE
This simple example creates a temporary file, writes "hetldd# to it, then reads back and prints
those contents.

#include <netpbm/pm.h>

FILE * myfile;

myfile = pm_tmpfile();

fprintf(myfile, "hello world0);

fseek(myfile, 0, SEEK_SET);

fread(buffer szeof(buffer), 1, myfile);
fprintf(STDOUT, "temp file contains '%s’0, buffer);

fclose(myfile);

DESCRIPTION
This library function is part diletpbm(1).

pm_tmpfile() creates and opens an unnamed temporary file. It is basically the same thing as the stan-
dard C librarytmpfile() function, ecept that it uses thEMPFILE ervironment variable to decide
where to create the temporary filé. TMPFILE is not set or is set to something unusable (&g.

long), pm_tmpfile() falls back to the value of the standard C library synibhdimpdir, just like tmp-

file().

Unlike tmpfile(), pm_tmpfile() never returns NULL. If it fails, it issues a message to Standard Error
and aborts the program, ¢éikmost libnetpbm routines do.

HISTORY
pm_tmpfile() was introduced in Netpbm 10.20 (January 2004).
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Created: 17 April 2003

NAME
extendedopacity — theory of netpbm interpolation and extrapolation

DESCRIPTION
This page is a cgpof http://www.sgi.com/grafica/interp/ oApril 17, 2003, with some slight format-
ting changes, included in the Netpbm documentation foreraence.

Image Processing By Interpolation and Extrapolation
Paul Haeberli and Douglas Voorhies

Introduction
Interpolation and extrapolation betweerotinages offers a general, unifying approach toynem-
mon point and area image processing operations. Brightness, contrast, saturation, tint, and sharpness
can all be controlled with one formula, separately or simultaneouislgeveral cases, there are also
performance benefits.

Linear interpolation is often used to blendtimages. Blendractions (alpha) and (1 - alpha) are used
in a weighted werage of each component of each pixel:

out = (1 - alpha)*in0 + alpha*inl

Typically alpha is a number in the range 0.0 to Tthis is commonly used to linearly interpolateotw
images. Whais less often considered is that alpha may rangerukthe interval 0.0 to 1.0vValues
abore me subtract a portion of in0 while scaling infalues belav 0.0 have the opposite effect.

Extrapolation is particularly useful if a degeneraggsion of the image is used as the image to get
"away from." Extrapolatingaway from a black-and-white image increases saturatextrapolating
awa from a blurred image increases sharpnédse interpolation/extrapolation formula offers one-
parameter control, making display of a series of images, edehirdifin brightness, contrast, sharp-
ness, colgror saturation, particularly easy to compute, and inviting hardware acceleration.

In the following examples, a single alpha value is used per imdgeever other processing is possi-
ble, for example where alpha is a function of X anarYiwhere a brush footprint controls alpha near
the cursor.

Changing Brightness
To oontrol image brightness, we use pure black as the degenerate (zero alpha)limexgelation
darkens the image, and extrapolation brightens it. In both cases, brighter pixels are affected more.

brightness

Changing Contrast
Contrast can be controlled using a constant gray image withvéiega image luminancenterpola-
tion reduces contrast and extrapolation boostblégative dpha generates werted images with ary-
ing contrast. In all cases, theeeage image luminance is constant.

contrast

If middle gray or the erage pixel color is used instead, contrast is again altered, but with middle gray
or the aerage color left unéécted. Shadeand colors far way from the chosen value are most
affected.

Changing Saturation
To dter saturation, pixel components mustvadwads or avay from the piel's luminance value. By
using a black-and-white image as the degenemtson, saturation can be decreased using interpola-
tion, and increased usingteapolation. Thisavads computationally morexpensve @rversions to
and from HSV space. Repeated update in an inteeagfplication is especially fast, since the
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luminance of each pixel need not be recomputéehaive dpha preserves luminance buvérts the
hue of the input image.

saturation

Sharpening an Image
Any convolution, such as sharpening or blurring, can be adjusted by this appibachlurred image
is used as the denerate image, interpolation attenuates high frequencies to varying degrees, and
extrapolation boosts them, sharpening the image by unsharp maskingng alpha acts as aknel
scale &ctot so a eries of comolutions difering only in scale can be done egsihdependent of the
size of the krnel. Sinceblurring, unlike sharpening, is often a separable operation, sharpening by
extrapolation may be far more efficient for large kernels.

sharpening

Note that global contrast control, local contrast control, and sharpening form a continuum. Global con-
trast pushes pixel componentsvéods or avay from the aerage image luminance. Local contrast is
similar, but uses local area luminance. Unsharp masking isxtnenee case, using only the color of
nearby pixels.

Combined Processing
An unusual property of this interpolation/extrapolation approach is that all of these image parameters
may be altered simultaneouslere sharpness, tint, and saturation are all altered.

combined

Conclusion
Image applications frequently need to produce multiple degrees of manipulation wesratihage
applications frequently need to intergely manipulate an image by continuously changing a single
parameter The best hardware mechanisms em@angle "inner loop" to achiee a wde variety of
effects. Interpolatiorand extrapolation of images can be a unifying approachidang a single func-
tion that supports mgrcommon image processing operations.

Since a degenerate image is sometimes easier to calcutabgotation may offer a more fefient
method to achie dfects such as sharpening or saturation. Blending is a linear operation, and so it
must be performed in linganot gamma-varped spaceComponent range must also be monitored,
since clamping, especially of the degenerate image, causes ingccurac

These image manipulation techniques can be used in paint programs to easily implement brushes that
saturate, sharpen, lighten, demk or modify contrast and coloiThe only major change needed is to
support alpha values outside the range 0.0 to 1.0.

It is surprising and unfortunate lwamary graphics software packages needlessly limit interpolait v
ues to the range 0.0 to 1.Bpplication deelopers should alle users to extrapolate parameters when
practical.

References
For a dightly extended ersion of this article, see: Haeberli and D. dorhies.Image Rocessing by
Linear Interpolation and Exépolation IRIS Universe Magazine No. 28, Silicon Graphics, Aug, 1994.
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NAME
pam - Netpbm common 2-dimensional bitmap format

GENERAL
The PAM image format is a lowest common denominator 2 dimensional map format.

It is designed to be used foryaof myriad kinds of graphics, but can theoretically be used fpikard
of data that is arranged as aotdimensional rectangular arrayActually, from another perspeeé it
can be seen as a format for data arranged as a three dimensional array.

This format does not define the meaning of the dataygpatticular point in the arrayit could be red,

green, and blue light intensities such that the array represents a visual image, or it could be the same
red, green, and blue components plus a transpacengponent, or it could contain annual rainfalls for
places on the swa€te of the EarthAny process that uses the PAM format must further define the for

mat to specify the meanings of the data.

A PAM image describes a twdimensional grid of tuples. The tuples are arranged wsrand col-

umns. Thewidth of the image is the number of columnEnhe height of the image is the number of

rows. All rows are the same width and all columns are the same hédipkttuples may ha ay

degree, but all tuples ka the same dgree. Thadegree of the tuples is called the depth of the image.
Each member of a tuple is called a sam@lesample is an unsigned integer which represents a locus
along a scale which starts at zero and ends at a certain maximum value greater than zero called the
maxwal. Themaxwal is the same forvery sample in the image. The @awimensional array of all the

Nth samples of each tuple is called the Nth plane or Nth channel of the image.

Though the basic format does not assigyn meaning to the tuple values, it does include an optional
string that describes that meaninthe contents of this string, called the tuple type, are arbitrary from
the point of viev of the basic PAM format, but users of the format may assign meaning to it\mneon
tion so thg can identify their particular implementations of the PAM format. Some tuple types are
defined as official subformats oAM. SeeDefined Tuple Types .

THE LAYOUT
A corvenient way to read and write the PAM format accurately is vialithreetpbm (1)Csubroutind-
brary.

A PAM file consists of a sequence of one or more PAM images. There are no data, delimiters, or pad-
ding before, afteror between images.

Each PAM image consists of a header followed immediately by a raster.

Here is an example header:

P7 WIDTH 227 HEIGHT 149 DEPTH 3 MAXVAL 255 TUPLTYPE RGB ENDHDR

The header begins with the ASCII characters 'P7’ followed lyline. Thisis the magic number.

Note: xv thumbnail images also start with the "P7" magic numi§€nis and PAM were independent
extensions to the Netpbm formats). The rest of the formaemikeasy to distinguish PAM from that
format, though).

The header continues with an arbitrary number of lines of AS&tl tEachline ends with and is
delimited by a newline character.

Each header line consists of zero or more whitespace-delimited tokens or begins with '# gitfist be
with '#' it is a comment and the rest of this specification does not apply to it.

A header line which has zero tokens is valid but has no meaning.

The type of header line is identified by its first token, which is 8 characters or less:

ENDHDR
This is the last line in the headérhe header must contain exactly one of these header lines.
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HEIGHT
The second tan is a decimal number representing the height of the image (humbersyf ro
The header must contain exactly one of these header lines.

WIDTH
The second tan is a decimal number representing the width of the image (number of col-
umns). Theheader must contain exactly one of these header lines.

DEPTH
The second tan is a decimal number representing the depth of the image (number of planes
or channels). The header must contain exactly one of these header lines.

MAXVAL
The second tan is a decimal number representing the maxval of the image. The header must
contain exactly one of these header lines.

TUPLTYPE
The header may containyanumber of these header lines, including zero. The rest of the line
is part of the tuple type. The rest of the line is noetiked, but the tuple type does not
include ay white space immediately folling TUPLTYPE or at the ery end of the linelt
does not include a méine. If there are multipl@UPLTYPE header lines, the tuple type is
the concatenation of theles from each of them, separated by a single blank, in the order in
which the appear in the headeltf there are nGUPLTYPE header lines the tuple type is the
null string.

The raster consists of eaclwrof the image, in order from top to bottom, conse@utiith no delimiter
of ary kind between, before, or afteows.

Each rav consists of gery tuple in the rw, in order from left to right, consecug with no delimiter of
ary kind between, before, or afteuples.

Each tuple consists ofvery sample in the tuple, in ordesonsecutie with no delimiter of ap kind
between, before, or aftamples.

Each sample consists of an unsigned integer in pure binary format, with the most significant byte first.
The number of bytes is the minimum number of bytes required to represent the maxval of the image.

The Confusing Unierse of Netpbm Formats
It is easy to get confused about the relationship betweerAtiefétmat and PBM, PGM, PPM, and
PNM. Hereis a little enlightenment:

"PNM" is not really a format. It is a shorthand for the PBM, PGM, and PPM formats cadgctit is
also the name of a group of library functions that can each handle all three of those formats.

'PAM’ is in fact a fourth format.But it is so general that you can represent the same information in a
PAM image as you can in a PBM, PGM, or PPM image. And in fact a program that is designed to read
PBM, PGM, or PPM and does so with a recent version of the Netpbm Jilniiread an equialent

PAM image just fine and the program wileeknow the difference.

To confuse things more, there is a collection of library routines called the 'pam’ functions that read and
write the PAM format, but also read and write the PBM, PGM, and PPM formia¢g.do this because

the latter formats are much older and more popslareren a rew pogram must work with them.
Having the library handle all the formats makes it\v@mment to write programs that use thewvee

PAM format as well.

DEFINED TUPLE TYPES
Some tuple types are defined in this specification to spedityabisubformats of PAM for especially
popular applications of the formaltsers of the format may also define their own tuple types, and thus
their own subformats.
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PAM Used For Visual Images
A common use of MM images is to represent visual images such as are typically represented by
images in the older and more concrete PBM, PGM, and PPM formats.

Black And White (PBM)

A black and white image, such aomid be represented by a PBM image, has a tuple type of
"BLACKAND WHITE". Sucha FAM image has a depth of 1 and maké where the one sample in
each tuple is 0 to represent a black pixel and 1 to represent a whit&lmaeight, width, and raster
bear the obvious relationship to those of thetemt PBM image.

Note that in the PBM format, a zero value means white, but in PAM, zero means black.

Grayscale (PGM)

A grayscale image, such asowd be represented by a PGM image, has a tuple type of
"GRAYSCALE". Sucha FAM image has a depth of 1. The maxval, height, width, and raster bear the
obvious relationship to those of the aglent PGM image.

Color (PPM)

A color image, such as would be represented by a PPM image, has a typle type of 'R@GB"a
PAM image has a depth of 3. The maxval, height, width, and raster bear the obvious relationship to
those of the PPM image. The first plane represents red, the second blue, and the third green.

Transparent

Each of the visual image formats mentionedvablas a variation that contains transpayemforma-

tion. Inthat variation, the tuple type has '_ALPH#dded to it (e.g. 'RGB_ALPHA) and one more
plane. Thehighest numbered plane is the opacity plane (sometimes called an alpha plane or trans-
pareng plane).

In this kind of image, the color represented by &l actually a combination of an explcitly specified
foreground color and a background color to be identified later.

The planes other than the opacity plane describe the foreground Aosample in the opacity plane
tells hav opaque the pixel is, by telling what fraction of thegbix light comes from the foggound
color. The rest of the pixed'light comes from the (unspecified) background color.

For example, in a GRAYSCALE_ALPHA image, assume Plane 0 indicates a gray tone 60% of white
and Plane 1 indicates opacity 25%. The foreground color is the 60%agda®5% of that contriltes

to the ultimate color of the pgk Theother 75% comes from some background cofir let's assume
further that the background color of the pixel is full white. Then the color of tle¢ipi®0% of white:

25% of the foreground 60%, plus 75% of the background 100%.

The sample alue is the opacity fraction just described, as a fraction of theahaktethat it isnot
gamma-adjusted lik the foreground color samples.

SEE ALSO
Netpbm(1), pobm(1), pgm(1), ppm(1), pnm(1), libnetpbm(1)
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NAME
pbm - Netpbm bi-leel image format

DESCRIPTION
This program is part dfletpbm(1).

The PBM format is a lowest common denominator monochrome file forinsgrves as the common
language of a large family of bitmap image wagion filters. Because the format pays no heedfto ef
cieng, it is dmple and general enough that one can easigole programs to corert to and from just
about ag other graphics format, or to manipulate the image.

The name "PBM" is an acronym dezil from "Portable Bit Map."

This is not a format that one would normally use to store a file or to transmit it to somem®e- it’
expensve and not epressie enough for that.It's just an intermediary format. In dt’purest use, it
lives anly in a pipe between wvother programs.

The format definition is as follows.

A PBM file consists of a sequence of one or more PBM images. There are no data, delimiters, or pad-
ding before, afteror between images.

Each PBM image consists of the following:

. A 'magic number’ for identifying the file typeA pbm image$ magic number is the twchar-
acters 'P4’.

. Whitespace (blanks, TABs, CRs, LFs).

. The width in pixels of the image, formatted as ASCII characters in decimal.

. Whitespace.

. The height in pixels of the image, again in ASCII decimal.

. Newline or other single whitespace character.

. A raster of Height rows, in order from top to bottoBach raev is Width bits, packed 8 to a

byte, with dont care bits to fill out the last byte in thewo Each bit represents a pixel: 1 is
black, 0 is white. The order of the pixels is left to righihe order of their storage within each
file byte is most significant bit to least significant bithe order of the file bytes is from the
beginning of the file ward the end of the file.

A row d an image is horizontal A column is \ertical. Thepixels in the image are square and
contiguous.

. Characters from a '#' to the reend-of-line, before the width/height line, are comments and
are ignored.

There is actually anotheexsion of the PBM format,ven more more simplistic, more lavishlyaste-
ful of space than PBM, called Plain PBM. Plain PBM actually came firstybntits inventor couldnt
stand its recklessly squanderous use of resources after a while and switched to whatknevnas
the regular PBM format. But Plain PBM is so redundant -~v&ostated -- that i§ virtually impossible
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to break. You can send it through the most liberal mail system (which was the original purpose of the
PBM format) and it will arie gill readable. You can flip a dozen random bits and easily piece back
together the original image. And we hardly need to define the format here, because you can decode it
by inspection.

The difference is:

- There is exactly one image in a file.
- The 'magic number’ is 'P1’ instead of 'P4’.

- Each pixel in the raster is represented by a byte containing ASCII '1’ or '0’, representing
black and white respeetly. There are no fill bits at the end of awo

- White space in the raster section is ignored.
- You can put anjunk you want after the rastéfit starts with a white space character.

- No line should be longer than 70 characters.

Here is an example of a small image in the plain PBM format:
P1

# feep.pbm

247
00000000000000O0OOOOOOOOQOO
011110011110011110011110
010000010000010000010010
011100011100011100011110
0100000100000100000120000
010000011110011110010000
000000000000O00O0O0OOOOOOOQOO

You can generate the Plain PBM format from thgular PBM format (first image in the file only) with
the pnmtoplainpnm program.

Programs that read this format should be as lenient as possible, accepting anything that looks remotely
like a btmap.

COMPAT IBILITY
Before July 2000, there could be at most one image in a PBM file. As a result, most tools to process
PBM files ignore (and doniead) ag data after the first image.

SEE ALSO
libnetpbm (1), pnm(1), pgm(1), ppm(1), pam(1), programsthaproces$BM(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.



PGM Format Specification(5) PGM Format Specification(5)

Table Of Contents

NAME
pgm - Netpbm grayscale image format

DESCRIPTION
This program is part dfletpbm(1).

The PGM format is a lsest common denominator grayscale file format. It is designed tetieenely
easy to learn and write programs.fdit's so gmple that most people will simply verse engineer it
because i§ easier than reading this specification).

A PGM image represents a grayscale graphic imagere are manpsueudo-PGM formats in use
where @erything is as specified herein except for the meaning of individual pake¢s. Br most pur

poses, a PGM image can just be thought of an array of arbitrary integers, and all the programs in the
world that think thg're processing a grayscale image can easily besttioko processing something

else.

The name "PGM" is an acronym dexd from "Portable Gray Map."

One official variant of PGM is the transpangmoask. Atransparengmask in Netpbm is represented
by a PGM image, except that in place of pixel intensities, there are opaquelness Gebelow.

The format definition is as folles. You can use thébnetpbm(1)Csubroutindibrary toconveniently
and accurately read and interpret the format.

A PGM file consists of a sequence of one or more PGM images. There are no data, delimiters, or pad-
ding before, afteror between images.

Each PGM image consists of the following:

. A 'magic number’ for identifying the file typeA pgm image$ magic number is the twchar-
acters 'P5’.

. Whitespace (blanks, TABs, CRs, LFs).

. A width, formatted as ASCII characters in decimal.

. Whitespace.

. A height, again in ASCII decimal.

. Whitespace.

. The maximum gray alue (Maxval), again in ASCII decimal. Must be less than 65536, and

more than zero.

. Newline or other single whitespace character.

. A raster of Height s, in order from top to bottom. Eachar@onsists of Width grayalues,
in order from left to right. Each grayalue is a number from 0 through Maxval, with 0 being
black and Maxval being white. Each gray value is represented in pure binary by either 1 or 2
bytes. Ifthe Maxval is less than 256, it is 1 by®®therwise, it is 2 bytes. The most signifi-
cant byte is first.

A row o an image is horizontal A column is \ertical. Thepixels in the image are square and
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contiguous.

Each gray value is a number proportional to the intensity of thel, paxljusted by the CIE
Rec. 709 gamma transfer function. (That transfer function specifiammag number of 2.2
and has a linear section for small intensitie&)value of zero is therefore blacld value of

Maxval represents CIE D65 white and the most intense value in the image yanthan

image to which the image might be compared.

Note that a common variation on the PGM format is teeHae gray alue be linear’ i.e. as
specified abee except without the gamma adjustmempnmgammatakes such a PGMari-
ant as input and produces a true PGM as output.

In the transparerycmask \ariation on PGM, the value represents opaqueness. It is propor
tional to the fraction of intensity of a pixel that would whia place of an underlying pét.

So what normally means white represents total opaqueness and what normally means black
represents total transpargndn between, you wuld compute the intensity of a composite

pixel of an 'under and ‘eer’ pixel as under * (1-(alpha/alpha_mat)) + over *
(alpha/alpha_maval). Notethat there is no @mma transfer function in the transpasenc
mask.

Characters from a '# to the next end-of-line, before the mbhbkne, are comments and are
ignored.

Note that you can ugegnmdepth to corvert between a the format with 1 byte per gray value and the
one with 2 bytes per gray value.

There is actually another version of the PGM format that is fairly rare: 'plain’ PGM format. Fhe for
mat abwee, which generally considered the normal one, is known asrta¢ PGM format. See

pbm(1)

for some commentary on Wwalain and rav formats relate to one another.

The difference in the plain format is:

There is exactly one image in a file.
The magic number is P2 instead of P5.
Each pixel in the raster is represented as an ASCII decimal number (of arbitrary size).

Each pixel in the raster has white space before and aft€hédre must be at least one charac-
ter of white space betweenyatwo pixels, but there is no maximum.

No line should be longer than 70 characters.

Here is an example of a small image in the plain PGM format:

P2

# feep.pgm

247

15
0000000000O000O0O0OOOOOOOOOODO
033330077770011111110 0151515150
03000007000001000001500150
03330007770001111100 0151515150
0300000700000100000150000
0300000777700111111100150000
0o0o0000O0O0O 000000O0

Programs that read this format should

0O00000O0O0O
be

as lenient as possible, accegtitgahat looks remotely
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like a RIGM.

COMPAT IBILITY
Before April 2000, a & format PGM file could not ve a naxval greater than 255. Hence, it could

not hare nore than one byte per sample. Old programs may depend on this.

Before July 2000, there could be at most one image in a PGMAB@a result, most tools to process
PGM files ignore (and donfead) ay data after the first image.

SEE ALSO
pnm(1), pbm(1), ppm(1), pam(1), libnetpbm(1), programsthaiprocesGM(1),

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
pnm - Netpbm superformat

DESCRIPTION
This program is part dfletpbm(1).

The PNM format is just an abstraction of the PBM, PGM, and PPM formats. l.e. the name 'PNM’
refers collectiely to PBM, PGM, and PPM.

The more general term 'Netpbm format’ refers to the PNM formats plus PAM.

Note that besides being names of formats, PBM, PGM, PPM, and PNM are also classes of programs.
A PNM program can tak FBBM, PGM, or PPM input.That's nothing special -- a PPM program can

too. Buta PNM program can often produce multiple output formats as well, and a PNM program can
see the dference between PBM, PGM, and PPM input and respond to each differently whereas a PPM
program seesverything as if it were PPM. This is discussed morehia description of the netpbm
programs (1).

‘pnm’ also appears in the names of the most genddatpbmlibraryroutines(l),some-
ofwhicharen’even related to the PNM format.

SEE ALSO
ppm(1), pgm(1), pbm(1), pbm(1), programsthaproces$¥NM(1), libnetpbm(1)

AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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NAME
PPM - Netpbm color image format

DESCRIPTION
This program is part dfletpbm(1).

The PPM format is a lowest common denominator color image file format.

It should be noted that this format igregiously ineficient. Itis highly redundant, while containing a
lot of information that the human eye daaven discern. Furthermorghe format allows very little
information about the image besides basic ¢olbich means you may e o couple a file in this for
mat with other independent information to gey @ecent use out of itHowever, it is very easy to
write and analyze programs to process this format, and that is the point.

It should also be noted that files often conform to this formatery @espect except the precise seman-
tics of the samplealues. Theséles are useful because of the way PPM is used as an intermediary for
mat. Thg are informally called PPM files,ub to be absolutely precise, you should indicate dr&av

tion from true PPM.For example, 'PPM using the red, green, and blue colors that the scanner in ques-
tion uses.

The name "PPM" is an acronym ded from "Portable Pigl Map." Images in this format (or a pre-
cursor of it) were once also called "portable pixmaps."

The format definition is as foles. You can use thibnetpbm(1)Csubroutinéibrary toreadand inter
pret the format coreniently and accurately.

A PPM file consists of a sequence of one or more PPM images. There are no data, delimiters, or pad-
ding before, afteror between images.

Each PPM image consists of the following:

. A 'magic number’ for identifying the file typeA ppm image$ magic number is the twchar-
acters 'P6’.

. Whitespace (blanks, TABs, CRs, LFs).

. A width, formatted as ASCII characters in decimal.

. Whitespace.

. A height, again in ASCII decimal.

. Whitespace.

. The maximum color value (Maxval), again in ASCII decimal. Must be less than 65536 and
more than zero.

. Newline or other single whitespace character.

. A raster of Height rows, in order from top to bottom. Each consists of Width pixels, in

order from left to right. Each pixel is a triplet of red, green, and blue samples, in that order
Each sample is represented in pure binary by either 1 or 2 bytes. If the Maxval is less than
256, it is 1 byte. Otherwise, it is 2 bytes. The most significant byte is first.

A row o an image is horizontal A column is \ertical. Thepixels in the image are square and
contiguous.

. In the rasterthe sample alues are 'nonlinedr They are proportional to the intensity of the
CIE Rec. 709 red, green, and blue in theepiadjusted by the CIE Rec. 709 gamma transfer
function. (Thatransfer function specifies agma number of 2.2 and has a linear section for
small intensities).A value of Maxval for all three samples represents CIE D65 white and the
most intense color in the color waise of which the image is part (the coloruanse is all the
colors in all images to which this image might be compar&de Rec. 709 is also known as
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ITU-R BT.709.

Note that another popular color space is the newer sRRG&mmon variation on PPM is to
subsitute this color space for the one specified.

. Note that a common variation on the PPM format is tee lfae sample values bénear’ i.e.
as specified alve except without the gamma adjustmepnmgamma

takes such a PPM variant as input and produces a true PPM as output.

. Characters from a '# to the next end-of-line, before the mbbkne, are comments and are
ignored.

Note that you can uggnmdepth

to corvert between a the format with 1 byte per sample and the one with 2 bytes per sample.

There is actually another version of the PPM format that is fairly rare: 'plain’ PPM foithatformat
above, which generally considered the normal one, is known as the 'raw’ PPM formapb®¢E)

for some commentary on Wwalain and rav formats relate to one another.

The difference in the plain format is:

- There is exactly one image in a file.
- The magic number is P3 instead of P6.
- Each sample in the raster is represented as an ASCII decimal number (of arbitrary size).

- Each sample in the raster has white space before and affédreite must be at least one char
acter of white space betweeryawo samples, but there is no maximum. There is no particu-
lar separation of one pixel from another -- just the required separation between the blue sam-
ple of one pixel from the red sample of the next pixel.

- No line should be longer than 70 characters.

Here is an example of a small pixmap in this format:
P3

# feep.ppm

44

15

000 000 OO
000 0157 00
000 000 5
15015 000 000 00O

Programs that read this format should be as lenient as possible, accegtiggahat looks remotely
like a pxmap.

~N O o
O o wu
O oo
©Sow

COMPAT IBILITY
Before April 2000, a na format PPM file could not lva a naxval greater than 255. Hence, it could
not hare nore than one byte per sample. Old programs may depend on this.

Before July 2000, there could be at most one image in a PPMABla result, most tools to process
PPM files ignore (and dorfead) ag data after the first image.

SEE ALSO
pnm(1), pgm(1), pobm(1), pam(1), programsthajproces$PM1)
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AUTHOR
Copyright (C) 1989, 1991 by Jef Poskanzer.
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