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g . i e P I
operator SR L EIPNEETE LIS ETTPN NS HE X LA JHRSCRE (HERERRST) EWSRTT R
batch/
i N\ [¥7batch
S FFONNXHFLTE (1 DU 4tensor BT |~ #40E, LA
channel/ ONNXERIAFEFINCHW fi #58 BY . 3¢ #F LUK T
ints i A\ ffichannel %Eﬁ X : 1.OP(A(N,C,H,W),B(N,C,H,W)), BN
) ; 4 55 AH 5] 11
Add/ ’ input_tensor | <A g
Bias S float16 [batch, channel, height, width]:tensor TR tensor i 7 #R{f: Ez:.(l;?;re]:a
height/ 2.0P(A(N,C,H,W),B(C,1,1)), HICH:/%fbroadcasting
éﬁﬁ)\ﬁﬁhelght 3.0P(A(N,C,H,W),B(scalar)), R DL AN b
broadcasting
Vi ABBHR AT LAME ) HE77
width/ B R (D
i\ ffwidth
batch/
ffii X\ i¥batch
SCEEPIANMtensor )] REERAE, LAONNXEBRIAHEFINCHW
c/llannell e veow o, R BLR T iR 7 oL
ints input_tensor i\ Hichannel LOP(A(N,C,HW),B(N,CH,W))., HIF A4 A Al 19
Sub L float16 - B i tensoriit A7 S fF per-layer/
[batch, channel, height, width]:tensor - TR 2.0P(A(N,C,H,W),B(C,1,1)), HPC4k)Z ffbroadcasting  [per-channel
hilg _ 3.OP(A(N,C,H,W),B(scalar)), Bl LLELAREAL
ffi N i height broadcasting
vl ABBHS AT LMEATRETT .
width/
i N Fwidth
batch/
i\ Kbatch
S FFONNXHIE 1 VU 4ktensor (R T3 | # 45 4E,  LA
ONNXERIAHFFINCHW i %t W], 32 #F BL R T
channel/ % 77 X+ 1.OP(A(N,C,HW),B(N,C,HW)), EIF
s i\ [fchannel N G B AR [ 11
) input_tensor tensorilE AT 1E ]
Mul/Scale S float16 [batch, channel, height, width]:tensor TRl 2.0P(A(N,C,H,W),B(C,1,1)), HICHE/% fibroadcasting p::;s;i;/el
height! 3.OP(A(N,C,H,W),B(scalar)), P LLEEAbRE A P
N Hoheight broadcasting
4.0P(A(N,C,H,W),B(H,W)), RITHW#/Z{fibroadcasting,
H AT S FP1625 1Y
Vi ABBES AT LAE ) HE07
width/ BT WERE (1D
i N\ fywidth
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operator SCHR 9 HR A (A s |poon PR CHEIER) BREHHA
batch/
il \ KJbatch
SCREPIAMtensor )] REERAE,  LAONNXEBRIAFEFINCHW
B, KFRLLR T 5
fhitfée'/h | 1. OP(A(N,C,H,W),B(N,C,H,W)), BJIA~4i: B4 [+ 11y
fiiv A f¥ychanne tensorii 174 11
) . ) input_tensor ; 2. OP(A(N,C,H,W),B(C,1,1)), EPCHES¥ fitbroadcasting per-layer/
Div oy R float16 [batch, channel, height, width]:tensor TP 3. OP((N,C,H,w),scalar), E[ILL#/MbrE fibroadcasting  [per-channel
height/ 4. OP(A(N,C,H,W),B(H,W)), HEITHWZFE fi
1 N [fIheight broadcasting, H AI{Y 3 #F FP16ZE I : A
BT AR T .
Bl WER (1)
width/
1\ Fwidth
batch/ —
i A ffbatch IR
SCREPIAMtensor )] REERVE,  LAONNXERAHEFINCHW
channel/ R, RFLLR T 4 5K
) i A\ iichannel 1. OP(A(N,C,H,W),B(N,C,H,W)), EJJ />4 & ki [
int8 . . e
. input_tensor [batch, channel, height, tensor EAT A per-layer/
Max E2 i) float1 width]:tensor [1.8192] 2.0P(A(N,C,H,W),B(C,1,1)), EICHEJ fibroadcasting |per-channel
height/ 3.0P(A(N,C,H,W),B(scalar)), E[ILLHA bR i
I\ Hheight broadcasting
B ABKBHSET LUE T T7 .
width/
i\ fwidth [18176]
batch/
1 A\ Kbatch AR
SCHEWANtensor (F R ERAE,  LONNXERIAHEZINCHW
channel/ LT S S = S W R i B
. i A\ Jchannel 1.0P(A(N,C,H,W),B(N,C,H,W)), R[JH A4k £ A ] )
int8 . . =
) . input_tensor [batch, channel, height, tensoridk AT #1E per-layer/
Min HH float16 width]:tensor [1,8192] 2.0P(A(N,C,H,W),B(C,1,1)), BIC#iJ¥ fibroadcasting  |per-channel
height/ 3.OP(A(N,C,H,W),B(scalar)), B LLEA &
i A\ fyheight broadcasting
UL ABKBAS T LA M) 3% 5 .
width/
i N\ fywidth [1.8176]
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operator

SCRFE L

N B 26T

LIV

P E I
HANZSHR X

LIRS

JARSCRE (HEFEARST)

BT

Global
AveragePool

SCHF

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
i N\ [¥7batch

channel/
i A ffichannel

[1,8192]

height/
i N I height

width/
A ffwidth

[1,343] (toolkit23Z i)

per-layer

GlobalMaxPool

S

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
1\ Kbatch

channel/
i A\ ffichannel

[1,8192]

height/
i A\ fheight

width/
i\ Hwidth

[1,343] (toolkit23Z i)

per-layer
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operator

SCRFE L

N B 26T

LIV

P E I
HANZSHR X

LIRS

JURESCRE CHEEERN ST

BT

AveragePool

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
it A [fibatch

channel/
i1 [fichannel

[1,8192]

height/
i1\ KIheight

width/
i N Hwidth

[1,8192]

auto_pad:string

auto_pad/
padft) 77 =

1L SZ FENOTSET

ceil_mode:int64

ceil_mode/
1 F ceil sk floor (1) 77
=TT % H i shape

AN

count_include_pad:int64

count_include_pad/
A& A B pad B e 1
T

=

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height 75 1] f'7kernel X

/N

kernel_w/
width77 i1 ffikernel K
/N

ToBR#, NPUSCHE[1,7]; H'EHCPUSC .

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
leftJ5 [ () pads K /s

pads_right/
right77 1] ffjpads /)y

pads_top/
top 7 [ (¥ pads K /s

pads_bottom/
bottom J5 1] f¥)pads K
7N

[0.7]

strides [strides_h, strides_w]:int64[]

stride_h/
height /5 1] f#strides K

7N

stride_w/
width /7 7 [fstrides K
/N

[1.8]

per-layer
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operator

SCRFE L

N B 26T

LIV

e e
NS HGE L

LIRS

JURESCRE CHEEERN ST

BT

MaxPool

X

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
#i X\ [fbatch

channel/
i A\ fichannel

[1,8192]

height/
ffii X\ i height

width/
i A\ fwidth

[1,8192]

auto_pad:string

auto_pad/
padftty 75 ¢

{5 FFNOTSET

ceil_mode:int64

ceil_mode/
{4 Hceil sk floorft 77
FrH 5Lt fishape

R

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height 77 [ (1] dilations
NN

dilations_w/
widtht 7 [7] (i dilations
KN

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height77 1] f7kernel X

/N

kernel_w/

width /7 [ [ kernel K

/N

TR, NPUSCHRF[L,7]: He HCPUSCHF.

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
left 7 41 ffpads A /s

pads_right/
right77 1] ffjpads /)y

pads_top/
top 7 [ (¥ pads K /s

pads_bottom/
bJottom?i i ffypads K
ZN

[0.7]

storage_order: int64

storage_order/{It 56 fif
1755

strides [strides_h, strides_w]:int64[]

stride_h/
height 5 1] [1strides X
7N

stride_w/
widthJ7 7] ffstrides K

7N

[1.8]

per-layer
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, . n a=Rail . - R
operator SR EIPNEE/TE LIS ETTPN %}\;iﬁlé‘ﬁ( LA JRRSCRE (HERERRST) BRI
epsilon/
epsilon:double Bk AbRiE 20 n LB | 4E0SE#L, 251 N1e-5
1EBROM 525
momentum/
momentum:double VIR 1 2352 | JoBR
int8 #Z
Batch er-layer/
Normalization Sh float1é batch/ 1 Ser-ch)e/mnel
##i N [Jbatch
channel/
input_tensor [batch, channel, height, [ Affichannel R
width]:tensor height/ -
i N I height
width/
1\ fawidth Jel
batch/
N SHF £ batch
channel/
input_tensor [batch, channel, height, | A fIchannel
width]:tensor height/
f#fi N i height E R
width/
i N Fwidth
channel/ o
layernorm_weight [channel, height, |4 A fzchannel % Tinput_channel
width]:tensor(const) height/ o .
K A ffheight 2 Tinput_height
layernorm_bias[channel, height, EJ 9
Layer - L width]:tensor(const) width/ At ; :
Normalization AR SCHE float16 1O\ ffiwidth =& Jrinput_width per-layer
NPUL L Hr, W3 FRE804E (batch4E) LAAMGFLAb AT A 4k
normalized_ i
: " shape finput_shape[n,c,h,w], 137 Ffnormalized_shape[c,h,w],
normalized_shape:int64 P i = o = v
—Shap 0 12545 —HtH LRI | ininput_shape[n,c,h], 1 32 #normalized_shape[c,h],
Featureff) Jsf ninput_shape[n,cl, 1 3 ffnormalized_shape[c],
HARG IR BICPURAT .
omk 1 (BRILh O .
. - elementwise_affine/ Aj\lel»J_}ﬁ“ﬁ“LayerNorm.welghtSLayerNorm.bla_s,b(i%
elementwise_affine:int64 e weight/biasfJ )X~} : elementwise_shape 5inormalized_shape—
AT H ;24 50mf LayerNorm.weight 4 4: 118, LayerNorm.bias 440
fii.
eps/
eps:double 7 1k By R R | I BR i)
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operator

SCRFE L

N B 26T

LIV

W Y
NS HGE L

LIRS

JURESCRE CHEEERN ST

BT

Clip/ReLU6

S

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
#i X\ [fbatch

channel/
i A ffichannel

height/
i N I height

Te PR 1)

width/
A fwidth

per-layer

Elu

S

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
ffii X ¥batch

channel/
i A\ ffichannel

Te PR

height/
41\ fheight

width/
I KIwidth

Gelu

N
a5

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
ffi N i¥Jbatch

channel/
i A\ ffichannel

height/
i A\ fheight

To PR i)

width/
i Fwidth
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operator SRR LIPNE- &/ Tt 1PN

batch/
i N\ [¥7batch

channel/

N3
int8 i A\ fichannel

Relu S float1s input_tensor [batch, channel, height,

width]:tensor

TEBR 1 per-layer

height/
i N I height

width/
A fwidth

batch/
it A [fybatch

channel/

int8 I fichannel

LeakyRelu S float1s input_tensor [batch, channel, height,

width]:tensor

To B per-layer

height/
f#fi N i height

width/
I KIwidth

batch/
1\ Kbatch

channel/
i A\ ffichannel

Te B
input_tensor [batch, channel, height, [height/ per-layer/
width]:tensor i1\ Hheight per-channel

int8

PRelu float16

Ny

width/
i\ Fwidth

slope/

PReLUZ 4 X SRR BA b B C A 2 R B
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Y A i Iﬁ/ i E=N T
operator KRB HABE 2 [ s |poon PR CHERER BIL LRI
batch/ 1
i N\ [¥7batch
input_tensor [sequence, batch, sequence/
!nput_5|ze] 3 A Hisequence TaRR A, AN
‘tensor
input_size/ . i
A\ yinput_size ToRR#, s
direction/ forward: 5 5 GRURIIZ 5177 [ A Ai 11
direction:string o GRUIIE 57 iy |TEVerse: i € GRU I 5177 1) 4 ) 1)
e 7" | bidirectional: 45 GRUKIIZ 7 1 K40 i)
per-layer
batch_size/
batch_size:int64 (extern) 8 7€ GRUH A 1 1
batchsize
st
ek sequence_size sequence_size/
— o A ; . S AT
GRU ¥ Ji2 L) f 44 :inté4 (extern) ;‘:;;(;eRUﬁu)\E’] e
GRU % exGRUSE a6 ’
SRR EY] hidden_size/
(extern) I35 - o S i I
exGRUMLATH) 55 hidden_size:int64 (extern) Sisgei/i;jﬂﬁ’l TERR I, I8N
T,

linear_before_
reset:int64

linear_before_
reset/

LBRAEFf ik 55

1(T) or O(F)

input_layout:string (extern)

input_layout/#§ & 5
Xof %7 4 A shape £ XX —
[ layout

1. snc: #&7E layout’t i [)%ii A shape /y[segs, batches,
input_size]

2. (sn)c: R7Elayoutxt V. 1741 A shape >/ [seqs*batches,
input_size,1,1]

RIS R 52 [ layout,  [F] 2SR IS % op Sz bRt B
batch_size. sequence_size. hidden_size.

output_layout:string (extern)

output_layout/#§ & 55

Xof N it shape & S —
F¥layout

1. sbnc: 55 layouts 3 [ 4 Hishape N
[segs,directions,batches, hidden_size]

2. (sn)c: 48 E layoutx} R[4 HishapeJy[seqs*batches,
directions*input_size,1,1]

BRI TR E M layout,  [F]I 22 RIS 1Zop S byt B 1
batch_size. sequence_size. hidden_size.
directions>1I {37 #fbatches=1.
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» " el ; = ,
operator SRR WABEAT (A e LA PSR CRRERNSE BRI
NS XL
batch/ batch>1H} Z3Kkbatch=4n, (nNIE#%0D , #in<=4.
fi N ffbatch s LSTM#L: BRI, LSTMRUA: R[]I 30 FE £ batch.
input_tensor [sequence, batch, sequence/ T
input_size]:tensor i\ [fsequence e Sk
input_size/ 0 A
I\ [input_size ks
direction/ forward: i 5 LSTM3& 5577 [H] 9 Al 6]
direction:string FRIELSTMIWIZ S 7 [reverse: $&ELSTMAYIZ H J7 F N 7]
i1 bidirectional: i LSTMIz 577 [ N XL i)
batch_size/
batch_size:int64 (extern) FRELSTMEIAI [ KT I SRR 4 £ 2
batchsize
sequence size sequence_size/
sequence.. JRELSTMEIAKY | KR, M4t F
:int64 (extern) -
seqsize
hidden_size/
hidden_size:inté4 (extern) LSTM ot (i TCBREI, 8T
hiddensize
B4y proj_size/ i civachi .
" - LSTM et 2 0<=proj_size<=hiddensize
i proj_size:int64 C(extern) roiectioni 1
LSTM # EDLRAE |, o o e FIATBSE0, A S HEprojectionZh fit
LSTM 1ZISnAu%‘?'jje>iLSTMﬁ float1s p ) per-layer/
T ZHIUN R input_forget:int64 input_forget/ 1(T) or O(F) per-channel
Cextern) KT N - ’ cifgZE il i) i P HATPRE0, BIMASCE:
LSTMAA (115 %
i; WHNBH has_dropout/ 1(T) or O(F)
e has_dropout:int64 (extern) caffetE4 Ty CaffefiEZ¢, J& FHZ DR 2K Aindicator, = H. i F 2l fic

indicator J fit ()% ¢

H, LW TaE.

has_projection:inté4 (extern)

has_projection/
projectionZ i

1(T) or O(F)
HATPR =0, B AN S 5

input_layout:string (extern)

input_layout/#5 & 5
%of [’i% Ashape & X —
HHlayout

1. snc: &E layoutxt ¥ % AshapeJy[segs, batches,
input_size]

2. (sn)c: 83 layoutxf Ri[¥f Ashape y[seqs*batches,
input_size,1,1]

BRI JE E (K layout, [ I B SR 5 1% op S BRX B
batch_size. sequence_size. hidden_size.

output_layout:string (extern)

output_layout/#§ & 55
%of [3i% i shape & X —
I layout

1. sbnc: 55 layouts 3 4 Hishape N
[segs,directions,batches, hidden_size]

2. (sn)c: 83 layoutxf Bi ¥ tshape A [seqs*batches,
directions*input_size,1,1]

FORILE 8 5E (U layout,  [F] 22 R S % op S bRt B
batch_size. sequence_size. hidden_size.
directions>1I {3 #fbatches=1.




Rackchip

BB RK3566/3568 NPU Operator List g AR T B A TR A A
operator SR N TN SR Lok L PR CHERER B RR
MANZHE L - - _
batch/
i N\ [¥7batch
channel/
il N [)ch |
ffi\ Hychanne channel 7 [ficoncatt, [ T L — M ASR, HAtd A K
input_tensor [batch, channel, height, channel K/ BT 55 . XS5 . 8bithtdi: 8xF5F, 16bith
width]:tensor e AXFF
int8 ) HoAth 75 ] Concat o R ] «
Concat oy S HF float16 height/ per-layer
" ! i A\ Ifiheight
width/
1\ Fwidth
- aixs/ O
axis:int64 BB YT TG B 1)
batch/
i\ Kbatch
channel/
i A\ ffichannel
int8 . .
. X input_tensor [batch, channel, height, .
Mish SRR float16 width]:tensor ToBR
height/
i X\ K height
width/
i\ Fwidth
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operator SRR N BHERTL N NS A

LIRS JARSCRE (HEFEARST) BT

batch/
#i X\ [fbatch

channel/

int8 ) . f A\ ffichannel
floatl6 input_tensor [batch, channel, height,

width]:tensor

To PR ]
height/
fifii N i height

width/

i\ fwidth [1,8176]

Pad SCHF

[n_begin,c_begin,h_be
gin,w_begin,n_end,c_e
int64 pads:tensor nd,h_end,w_end]/
NS RS RN
ffpad K/

H 11X 32 ##n_begin,c_begin,n_end,c_end A1
h_begin,w_begin,h_end,w_endJC kR il

constant_value/

float constant_value:tensor L
- Hi7e A\ pad i

T B 1)

string mode:string mode/padf# 3 ¥ 3 Frconstant

batch/ -
i A\ ffibatch AEHR

channel/

fii N ifichannel
input_tensor [batch, channel, height,

width]:tensor

height/

. 1,8192
int8 i N height [1.8192]
e

ReduceMean ?Pﬁiziﬁi H Wi e float16

width/
N Fwidth

axes/

axes:int64[] & 72 reduceff Gl

Hl JER ], 2 62,3}

keepdims/
keepdims:int64[] R T B AR EA
7E

o




Rackchip

AN AT

RK3566/3568 NPU Operator List

B 5l FEL T BB A R 28 )

operator

SCRFE L

N B 26T

LIV

P E I

A 9
SR L SR A

JURESCRE CHEEERN ST

BT

PANSCRE F T

ReduceS 1
educesum CPUSLHL

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/

% A\ ffibatch T BR il

channel/
i [fichannel

height/

i1 N ffheight [1,8192]

width/
A fwidth

axes:int64[]

axes/

J5 5% reduce il A TC R, 2 42,3}

keepdims:int64[]

keepdims/
ST i BRI EA
/EE

o

per-layer/
per-channel

o SR

H BTNPUA S 5 58
i AN I 8% 1
AR B AR T
B4, HRAL
FFi 43 ) 23 Fallback
FICPU s

Resize

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/

ffi N i¥Jbatch SCHF - bateh

channel/
i A\ ffichannel

[1,8192]

height/
41\ fheight

width/
i\ Hwidth

1.[1,8176]

2BTHKRFHC s (SHIEEHD

width*s*(s-1)<=8192

mode:string

mode/resize % (I

= {3 Frnearest

scales:int64[]

scales/ ] IOR A4 | (S 7 1-8 % H i

roi:int64[]

roi/ i T resize ffIH A

T 103 H 42 )7([0,0,0,0,1,1,1,1])

per-layer
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operator

SCRFE L

N B 26T

LIV

P E I
HANZSHR X

LIRS

JARSCRE (HEFEARST)

BT

Reshape

B 9) SCHF

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
i N\ [¥7batch

TE PR

channel/
i A\ fichannel

height/
i N I height

[1,8192]

width/
i N Hwidth

[1,8176]

int64

shape (batch_o, channel_o, height_o,
width_o):tensor

batch_o/
it ffybatch_o

Te PR

channel_o/
i Hi ffychannel

height_o/
1t 1 height

[1,8192]

width_o/
i H fwidth

[1,8176]

[n,c,h1,w1l]-
>[n,c,h2,w2]/
(h1*wl=h2*w2)

Ny

[1,c,h,w]-
>[c1,hwl, 1,1}/

(cl=c/a, h*w=hw1/a,a

HEEH)

[n,c,1,1]->[1,n1,h,w]/
(c=h*w/a, n1=n/a, a’y

1A

NS
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operator

SCRFE L

N B 26T

LIV

P E I
HANZSHR X

LIRS

JARSCRE (HEFEARST)

BT

Reverse
Sequence

LR RS

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i N\ [¥7batch

TE PR

channel/
i A\ fichannel

height/
i N I height

[1,8192]

width/
A fwidth

[1,8176]

batch_axis:int64

batch_axis/
€ 2 15 Jybatch 4k 2

time_axis:int64

time_axis/
T8 8 & A NtimedE Ji

sequence_lens:int64[]

sequence_lens/
F8 8 17 5B 1

X 37 Ffchannel %

Sigmoid

SCEF

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i A\ ffybatch

channel/
i N\ ffichannel

height/
i A\ frheight

width/
i N ffwidth

e B 1)
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operator

SCRFE L

N B 26T

LIV

W Y
NS HGE L

LIRS

JURESCRE CHEEERN ST

BT

HardSigmoid

S

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
#i X\ [fbatch

channel/
i A ffichannel

height/
i N I height

Te PR 1)

width/
A fwidth

per-layer

Swish

S

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
ffii X ¥batch

channel/
i A\ ffichannel

height/
41\ fheight

7e B i)

width/
I KIwidth

HardSwish

N
a5

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
ffi N i¥Jbatch

channel/
i A\ ffichannel

height/
i A\ fheight

To PR i)

width/
i Fwidth

per-layer
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operator

SCRFE L

N B 26T

LIV

W Y
NS HGE L

LIRS

JURESCRE CHEEERN ST

BT

Softplus

SCHF

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
it \ [ batch

channel/
i1 [fichannel

height/
i N I height

width/
A ffwidth

Te PR

per-layer

Softmax

AN S,
CPUSEH

FI AT

float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ Kbatch

7e B i)

channel/
it A ffichannel

[1,8192]
AR5

height/
41\ fheight

width/
i\ Fwidth

axis:int64

axis/

fitsoftmax it %

1,Efchannel J5 [

per-layer
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i T/ . NN L
operator LHHR BRSO A ca Bl LIRS PR AR BT HR
MANZHE L
batch/
ffii X\ ¥batch
channel/
input_tensor [batch, channel, height, o A\ ychannel )
width]:tensor . R
height/
fifii N height
width/
S\ fowidth
int8 channelJ7 [ Slicefif, channel_startE % 5% .
Slice OS2 float16 . start/ it 5 s per-layer
startsints4] ISR [SbitkE: BR1FF, 16bICKH: 4%
FoAth 7 17) T PR o
channel J7 [ Slicel, channel_end %X} 5% .
" ends/ o
ends:inté4f] ISM S ERE  [Bbitk: BRI, 16bICKHE: 4RI
FoAth 7 17) To PR o
) axes/ HFFAT R 0~3%,
:int64
axesiint64] LI 3 SRR £ i
steps/
steps:int64[] SEHLY 43 X LA 2 (1
iS
batch/
i\ Kbatch
channel/
input_tensor [batch, channel, height, | il A ffichannel
width]:tensor height/
i X\ K height AR
int8 width/
Split P53 S float16 i\ [fwidth per-layer
- axis/
axis:int64 B4t
channel 77 [m1Splithsf, [ 7 & — AN b, Hofb g mo
spilt/ channel 7 Z Xt 5% o
split:int64[] TRV o G HEE K [ X5 &
i 8bitddf: 8%, 16bitkd: 4% .
ot Jy 1 e PR 1
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7 I
operator SR N TN s |poon PR CHERER B RR
batch/
#i1 X\ [fbatch
channel/
ints i A ffichannel
) input_tensor [batch, channel, height,
Tanh R floatl6 width]:tensor TE B i1 per-layer
height/
i1\ fheight
width/
i\ ffwidth
batch/
4 A ffbatch (1.2024]
channel/
it A ffichannel
input_tensor [batch, channel, height,
width]:tensor [1,8192]
height/
41\ fheight
int8 width/
Transpose H 4y S HF float16 O\ Hwidth [1,8176]
3 HE
(1) perm=[3,1,2,0],in_shape=[n,c,1,1], H.n,c £k 8hit¥#fi: 8
XF55, 16bitddE: 4%55% .
axis order/ (2) perm=[3,1,2,0],in_shape=[1,c,1,w], H.w,c %Rk 8bit¥#i: 8
perm:int64[] 5 [ X35, 16bithdE: 4%45F.
< ” (3) perm=[2,1,0,3],in_shape=[n,c,1,1], H.n,c £k 8hit¥#fi: 8
XF55, 16bitddE: 4%55% .
(4) perm=[2,1,0,3],in_shape=[1,c,h,1], H.h,c £ Rk 8hit¥#fi: 8
XF5, 16bitddE: 45555 .
(5) perm=[0,3,1,2],in_shape=[n,c,h,w], H.wZ K 8bitk#%: 8 X}
75, 16bit#E: 4xf5F, I H.c*h<8192.
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operator

SCRFE L

N B 26T

LIV

W Y
NS HGE L

LIRS

JURESCRE CHEEERN ST

BT

Convolution

S

int8
float16

input_shape [batch, channel, height,
width]:tensor

batch/
it A [fibatch

To PR i)

channel/
i1 [fichannel

TE PR

height/
i1\ KIheight

Te PR 1)

width/
i N Hwidth

SO0 E 2 A A width £7 75 R ]
N N

kernel_shape [num_output,
num_input, kernel_h,
kernel_w]:int64[]

num_output/
i i Ichannel

num_input/
ffi X i¥ichannel

Te PR

kernel_h/
height 77 ] fiikernel K
7N

kernel_w/
width77 [ ¥ kernel K

/N

[1,31]

strides [strides_h, strides_w]:int64[]

stride_h/
height 75 11 f#strides

7N

stride_w/
width /7 7] ¥ strides K

7N

[1.7]

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
left 77 41 ffpads A /s

pads_right/
right77 1] ffjpads K /)y

pads_top/
top 7 [ (¥ pads K /s

pads_bottom/
bJottom J5 TH] ffpads K
/N

[0,15]

group:int64

group/
group i ki

To PR i)

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height77 i1 (1) dilations
KN

dilations_w/
widtht /7 1] [ dilations
K

[1,32]

per-layer/
per-channel
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operator

SCRFE L

N B 26T

LIV

P E I
HANZSHR X

LIRS

JURESCRE CHEEERN ST

BT

Depthwise
Convolution

S

int8
floatl6

input_shape [batch, channel, height,
width]:tensor

batch/
it A [fibatch

To PR i)

channel/
i1 [fichannel

TE PR

height/
i1\ KIheight

Te PR 1)

width/
i N Hwidth

SO0 E 2 A A width £7 75 R ]
N N

kernel_shape [num_output,
num_input, kernel_h,
kernel_w]:int64[]

num_output/
i i Ichannel

Te PR

num_input/
41 A\ fichannel

Te B

kernel_h/
height77 ] ff7kernel
N

kernel_w/
width 7 [ [ kernel K

/N

[1.8]

strides [strides_h, strides_w]:int64[]

stride_h/
height 75 11 f#strides
/N

stride_w/
width77 i) [¥strides
/N

[1.7]

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
leftJ5 [ () pads K /s

pads_right/
right77 1] ffjpads /)y

pads_top/
top 77 1) F pads K /)

pads_bottom/
bottomJ7 [ ff]pads K
7N

[0,15]

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height 5 ] [ dilations
K

dilations_w/
widtht /7 [ ffidilations
AN

[1, 32]

per-layer/
per-channel
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b S " a=Rail ] o e - .
operator SCHR I TSI IN s |poon PR CHEIER) BACE R
batch/
% A\ ffibatch LR
channel/
A il
input_shape [batch, channel, height, |4\ [fJchannel R
width]:tensor height/
i1\ [ height LR
width/ UK J2 4 A width 77 76 BR il
H A Hwidth LN == RS
num_output/ —
i i Ichannel LR
num_input/ —
i1\ [fchannel EHR
kernel_shape [num_output,
num_input, kernel_h, ke_rnel_‘h/ *
kernel_w]:int64[] hJelghUjFrﬂ Hokemnel
/N
[1,31]
kernel_w/
width 75 71 [ kernel K
7N
stride_h/
height 77 1] 1 strides K
. /N
int8 strides [strides_h, strides_w]:int64[] {1,2,4,8} g
gO“VTrar:S‘;_ose/ Y float16 - - stride_w/ per ":]Ve” |
econvolution width 7 i fstrides per-channe
/N
pads_left/
left 7 41 ffpads A /s
X FF0-15
pads_right/
right /7 [ ffipads K/ [ 1 5 pad i 2
p:gz [lgjoi(tjs%topa’dljsa?is_r:te]f-ti}]te m ANSZHF kernel_h * dilations_h - dilations_h - pads_top <0
pacs_ » pacs_Tightl: pads_top/ A kernel_w * dilations_w - dilations_w - pads_left <0

top 7 [ (¥ pads K /s

pads_bottom/
bottom J5 1] f¥)pads K

7N

ANIFF stride_h *(height - 1) - pads_top + 1 < output_h
AN stride_w *(width - 1) - pads_left + 1 < output_w

group:int64 group/’ . 1 L : e
groupft) K/ 4 HAY #4num_input=num_outputfs}, 37 #Fnum_output
dilations_h/

dilations [dilations_h,
dilations_w]:int64[]

height 5 ] [ dilations
PN

dilations_w/
widtht7; 7] ffdilations
KN

[1,32]




Rackchip

BERET RK3566/3568 NPU Operator List T Al P JE 3 B 4 ]
operator R TN e s A PR CHERER B ITR
NS B - 4 3
input_tensor_1 [M, K]:tensor
M,K,N/
LIPNEAC/THIRPIZ TN
input_tensor_2 [K,N]:tensor
. alpha/
alpha:double K5 A*B IRV Fscale
int8
S per-layer/
Gemm RIFE CPUSEHL | floatl6 S E per-channel
. beta/
beta:double N
n transA/
transA:int64 A [ L A
B transB/
transB:int64 BUE [ 755
batch/
ffi N i¥Jbatch
input_tensor_1 [batch, K, C]:tensor
K/
FINHIK
int8 per-layer/
MatMul AHE HCPUSEH [floatl6 AL per-channel
c/
HNIC
input_tensor_2 [batch, C, H]:tensor
H/
FNHIH
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operator

SCHRFE L

B

&
M

a-eui]
MASHET X

LIRANE

JUHR S (HEPERRNST)

HA ST A

Expand

SCHF

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
it A ffybatch

channel/
i A ffichannel

height/
i N I height

Te PR

width/
A ffwidth

int64

shape (batch_o, channel_o, height_o,
width_o):tensor

batch_o/
i i ffybatch_o

channel_o/
i H fchannel

7e B i)

height_o/
i H B height

width_o/
i th Awidth
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operator

SCRFE L

N HE 26T

N

eI
HANSHE L

LI R

ISR (HERERNSTD

BT

Where

BEE

int8
float16

int64

x_tensor [batch, channel, height,
width]:tensor

batch/
% \ [fibatch

channel/
i\ [fichannel

T bR

height/
i A height

width/
i A\ [Fwidth

int8
floatl6
int64

y_tensor [batch, channel, height,
width]:tensor

batch/
i N\ ffbatch

channel/
i1 N\ fichannel

height/
it N1 height

To bR ]

width/
i A [Fwidth

bool

mask_tensor [batch, channel, height,
lwidth]:tensor

batch/
i \ [¥1batch

channel/
i A\ [fichannel

height/
it A I height

il

width/
i A\ Fwidth

int8
float16

lwidth_o):tensor

batch_o/
i tH 1) batch_o

shape (batch_o, channel_o, height_o,

channel_o/
i tH [fichannel

height_o/
it ffaheight

il

width_o/
i tH [fwidth

per-layer/
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i EL I

Nt LR TSR (4EEERNST) BT

}.
fe2

operator SRR LIPNE-E/ Tt E DN

b

batch/
i1 A\ Hbatch

int x_tensor [batch, channel, height, channel/ C*hew i PR
in —

float16 width]:tensor i A fchannel SOICKCHR: 8 4155, 16bitkidi: 4%t
height/
i A height

width/

i\ [Fwidth
per-layer/

exGlu XHFF -
axis/

axis:int64 145 110 e

3 axis ==1
Int64
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operator SRR N s [mvonis PR RN LR
Convolution + Relu |37 #F

Convolution + Clip |3 F

Convolution + R

PRelu/LeakyRelu

Convolution + Add |7 #F

Convolution + Mul | AN S £F

Somata T |we

Convolution + Tanh | AN £ []Convolution
ot L

Covonnd |

Frr

Convolution + Elu | #}

Convolution + Swish | ¥ A 3 £
Convolution + Mish | ¥4~ 4
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e 2, a=il e b D - .
operator S AR ST (A s |poon PR BRI B (AT
ConvTranspose + .
mop P W3
g:nir;vTranspose + R
ConvTranspose + N .
PRelu/LeakyRelu WA
ConvTranspose + .
poriin W3
ConvT] +
MOUI'IIV ranspose Irlﬁz:i'H’
ConvTranspose + -
Sigmoid WA
gg:r\:Transpose * AN S [F]ConvTranspose
ConvTranspose + w L
Softplus AR
ConvTranspose + .
HardSigmoid WA S
ConvTranspose +
P MRS

HardSwish

ConvTranspose +Elu| A4~ 37 5
ConvTranspose +
i W S
ConvTranspose +

P WS

Mish
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- ey aceiy) e b D .
operator SR N C el DN s P LI JRESTHE (HERERNTE) LS FIEN
MANZHE L
Depthwise b
Convolution + Relu HF
Depthwise )
Convolution + Clip S
Depthwise §
Convolution + F
PRelu/LeakyRelu
Depthwise N
Convolution + Add A
Depthwise N
Convolution + Mul WA
Depthwise
Convolution + AN R
Sigmoid
Depthwise R [/ Depthwise Convolution
Convolution + Tanh )
Depthwise
Convolution + WIS S FF
Softplus
Depthwise
Convolution + AR
HardSigmoid
Depthwise
Convolution + AN
HardSwish
Depthwise
P L

Convolution + Elu

Depthwise . )
Convolution + Swish AN SR
Depthwise

: AN SRR

Convolution + Mish
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1 T,
operator R SRR A %i{;’ﬁ Ly Yk KRS PR RIS BRI
Add+Relu X FF [7] Add
Mul+Relu EE [&] Mul
Convolution + add + ) [FijConvolution
Relu K

TR
@) TSR

1. OP(A(N,C,H,W),B(N,C,H,W)): OP(A(1,16,32,8),B(1,16,32,8))=C(1,16,32,8)
2. OP(A(N,C,H,W),B(C,1,1)): OP(A(1,16,32 8),B(16))=C(1,16,32,8)

3. OP(A(N,C,H,W),B(scalar)): OP(A(1,16,32,8),B(1))=C(1,16,32,8)

4. OP(A(N,C,H,W),B(H,W)): OP(A(1,16,32,8),B(32x8))=C(1,16,32,8)

B HBREUR E R, U s REUE R ek . VA B AR B KT Rk

(2) AR B H, [a,b]Fn X Fra-b: {ab,c}Em3Frab,c.
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B Ot FL T B AR A PR 23 )

s . ' % T/ p : = EZ A NGRS
operator SR L INBERRR A NSRS LI JURESCRE (HERERNT) BRI TR
batch/
i\ [fibatch
SCHFFONNXHSE [ PU 4k tensor (T A T 4k 2 1E, LLONNX
channel/ BOHEFINCHWRBY 52 85 WLF 8 7 R
it i\ ¥jchannel LOP(A(N,C,H,W),B(N,C,H,W)), I/ i 1 [ fotensor
. input_tensor PBEATEAE per-layer/ "
Add/Bias S float16 [batch, channel, height, width]:tensor AL 2.0P(A(N,C,HW),B(C,1,1)), BRI C4k & fi broadcasting [per-channel CcH
height/ 3.0P(A(N,C,H,W),B(scalar)), B}l LA#LAF5 i broadcasting
ffii A\ ffJheight il ABBESAT LAE ) 1T
Bl7 WIERE (D
width/
i width
batch/
i\ [batch
channel/ RPN tensor () kA, LAONNXERIAHEFINCHW g 3
) #1 A ffichannel L/ A & S SR A - v .
int8 input_tensor 1.0P(A(N,C,H,W),B(N,C,H,W)), BT/ & A 7] ) tensor per-layer/
Sub SRR float16 " - U TE PR il BEATHRAE 3 AN SCFF
[batch, channel, height, width]:tensor _ 20P(ANN.CHW)BC.LL). EI C4 Fi i broadcasting per-channel
EE')Q\W i 3.0P(A(N,C,H,W),B(scalar)), ElLL#¥:4M 7 & ffiibroadcasting
ffi\ ffsheight BT ASRBHSET BL{F ) 4R
width/
i fwidth
batch/
i\ [batch
T HFONNXHETE (1 DU Zitensor (f T A7 T 4#%3%4F,  LIONNX
channel/ ERHEZINCHWHEE BT, 3¢ #F BLF )7 4% 7 =X .
54 A ffichannel 1.OP(A(N,C,H,W),B(N,C,H,W)), B[4k FE 4[] (¥tensor
; HEAT HRAE
int8 .
! input_tensor - 2.0P(A(N,C,HW),B(C,1,1)), B} C#4E Ff fif broadcasting |per-layer/ e
MuliScale o float16 [batch, channel, height, width]:tensor JElR 3.0P(A(N,C,H,W),B(scalar)), E}LL#LAN B ffbroadcasting | Per-channel piAE
height/ P ABKBHSTTLLIE ) HE 5
il \IfIheight ¥ WERE (D
width/
i A ffjwidth
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B O ol FL T IBEAR A PR 2 )

i i, b Gl
operator R (WA @A sy LRI PR CRIER s 2RI
batch/
ffii A ffJbatch
SRFH Atensor (1] 7 AE,  LLONNXERIAHEFINCHW i
channel/ B, SRR 5
ffi A fchannel 1. OP(A(N,C,H,W),B(N,CH,W)), EIP/NEEH 7] Ftensor
HATHERAE
. N input_tensor ' 2. OP(A(N,C,H,W),B(C,1,1)), RICHEJE fibroadcasting per-layer/ A
Div Mo S float16 [batch, channel, height, width]:tensor AR 3. OP((N,C,H,W),scalar), B LA fiibroadcasting per-channel WA
. 4. OP(A(N,C,H,W),B(H,W)), EIHWZ % fibroadcasting,
height/ H 153 FFP164 1
i\ Haneight eWl: ASKBHSAT LM
BT R (D
width/
i Fiwidth
batch/
il A\ ffbatch TR
channel/ ST Mensor i) R, LLONNXERAHESINCHW
int8 A fchannel zﬂ'oﬁkﬁ(ﬁzzﬁ)ﬁﬁwwn B4 i A
n . . N , N 4ESZ AH [R] [P tensor
N T asi i e e
' . 2.0P(A(N,C,HW),B(C,1,1)), B C4k J& fi broadcasting
E,E\'gh,t/ . 3.0P(A(N,C,H,W),B(scalar)), B}l LA 5 fibroadcasting
)\ Haheight BB ASKBHSET BLEJar § 7.
width/
5\ fwidth [1.8176]
batch/ -
fiii A\ ffbatch el
hannel/ WHFPIMtensorff)) i HER(E,  LLONNXERIAHEZINCHW
Zﬁa/{’;zchamel W, XEBF TR
int8 ) ) A 1.OP(A(N,C,H,W),B(N,C,H,W)), EIPIN4E LA fytensor )
Min S floatl6 \I/:/]ipdutﬁ]tf:rf:c:r[bamh’ channel, height, [1,8192] R Sz:_lce:]);e;r/m .
’ f 2.0P(A(N,C,HW),B(C,1,1)), B C4k & fi broadcasting
height/
:Ig ‘hei 3.0P(A(N,C,H,W),B(scalar)), EJLL#Ax & fiibroadcasting
i N ffiheight o SN
UL ABKBES T LAE ) R
width/
§ A Hwidth [18176]
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operator

SRRSO

AR

A

BEEBY
NS HE L

LIHFNHE

JHESCRE (4EEERNST)

S EEVIEM

EZ2 AU
AT IL

Global
AveragePool

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i X [¥ichannel

[1,8192]

height/
i\ fheight

width/
i Hwidth

[1,343] (toolkit237 3 i)

per-layer

RS

GlobalMaxPool

FF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
A fichannel

[1,8192]

height/
fii A\ ffiheight

width/
i A\ iwidth

[1,343] C(toolkit23Z FitifED

per-layer

AN
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operator

SRRSO

AR

BEEBY
NS HE L

LIHFNHE

JHESCRE (4EEERNST)

EZ2 AU

BUTRAR v

AveragePool

SCHF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ ffbatch

channel/
i\ [fichannel

[1,8192]

height/
fii A\ ffiheight

width/
i Fiwidth

[1,8192]

auto_pad:string

auto_pad/
padfty J5 =

L FFNOTSET

ceil_mode:int64

ceil_mode/
{d F ceilzkfloor (75 =X
THEE H fshape

ANSLHF

count_include_pad:int64

count_include_pad/
A5 AL B pad BUH HEAT
it

—

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height /5 [1] (i kernel K

7N

kernel_w/
width 5 [ f¥ikernel X

7N

JEPR], NPUSCHRE[1,7]s e HCPUS .

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
left 7 [1] ffypads K /s

pads_right/
rightJ7 [ [ pads A /s

pads_top/
top /7 [l f¥Ipads K /)y

pads_bottom/
bottom 77 1] ffJpads K />

[0.7]

strides [strides_h, strides_w]:int64[]

stride_h/
height /7 [] [ strides K
N

stride_w/
width /7 7] [Fstrides K
N

(L8l

per-layer AN
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operator

SRRSO

AR

A

BEEBY
NS HE L

LIHFNHE

JHESCRE (4EEERNST)

S EEVIEM

EZ2 AU
AT IL

MaxPool

XHF

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
il \Ifbatch

channel/
1 X f¥jchannel

[1,8192]

height/
i\ [¥height

width/
i\ Fwidth

[1,8192]

auto_pad:string

auto_pad/
pad 77

L FENOTSET

ceil_mode:int64

ceil_mode/
{1 ceil Bl floor (¥ 77 3
THE H fshape

A

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height 5 [ {¥dilations
NN

dilations_w/
widtht 7 [ f]dilations
Ko

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height /5[] (i kernel K

7N

kernel_w/
width 7 i [fikernel &
7N

TePRH], NPUSZRE[1,7]; B HHCPUS#.

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
right 7 i [y pads K /s

pads_top/
top /7 ] (F)pads K /s

pads_bottom/
bottom J5 [ fpads K /s

[07]

storage_order: int64

storage_order/{Jt S fi
172

strides [strides_h, strides_w]:int64[]

stride_h/
height 7 [ ffstrides K
7N

stride_w/
width 77 ] (#strides X
N

[L8]

per-layer

AN
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operator

SRRSO

AR

A

BEIY
NS HE L

LIHFNHE

JORESCRE (HEEERN D)

BRI

EZ2 AU
AT IL

Batch
Normalization

X

int8
float16

epsilon:double

epsilon/
[ LARR i ZE I L iy
1EBROMSEHL

AF0sEHL, 2% {H ule-5

momentum:double

momentum/
IR IR 3~ 1515
5

TR

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

channel/
i X [¥ichannel

height/
i\ fheight

TR

width/
i Fiwidth

TR

per-layer/
per-channel

MR H

Layer
Normalization

B SHE

float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

SCHF £ batch

channel/
i\ fchannel

height/
il A\ ffIheight

width/
N [Fiwidth

Fo bR

layernorm_weight [channel, height,
width]:tensor(const)

layernorm_bias [channel, height,
width]:tensor(const)

channel/
i N\ fchannel

4 Finput_channel

height/
il A\ ffIheight

2%Finput_height

width/
T A width

Z:Finput_width

normalized_shape:int64[]

normalized_

shape

1255 —{tE— 1
Feature[f) R~

NPUTLSZHF, L5 BRa04E (batch#l) LAAMKFLAb I3 4k,
finput_shape[n,c,h,w], X5 kfnormalized_shape[c,h,w],
Uplinput_shape[n,c,h], {X3ZFfnormalized_shapel[c,h],
ninput_shape[n,c], ¥ 3Z#Fnormalized_shape[c].
HARE L RICPUAT .

elementwise_affine:int64

elementwise_affine/

08 1 (ERILH 0O &
2491 #1145 LayerNorm.weight 5 LayerNorm.bias, {X 7 fweight/biasf]

SRS HAT A S JNsF: elementwise_shape 5jnormalized_shape—5; 24 OH}
LayerNorm.weight 4= 111, LayerNorm.bias & 401 .
eps/
eps:double B L it tE O RS | TCRR
ZH

per-layer

R
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SRRSO

AR

A

BEEBY
NS HE L

LIHFNHE

JHESCRE (4EEERNST)
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Clip/ReLU6

Xt

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i N f¥batch

channel/
i\ [Fichannel

height/
ffii A\ ffheight

width/
i Fiwidth

TERR

per-layer

I

Elu

SCFF

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i1 N\ [fbatch

channel/
1 N [¥ichannel

height/
i N\ fheight

width/
N [Fiwidth

TR

R

Gelu

FF

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i\ [batch

channel/
i\ [Fichannel

height/
fii A\ ffiheight

width/
i A\ iwidth

TR

AN
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SRRSO

AR

BEEBY
NS HE L

LIHFNHE

JHESCRE (4EEERNST)
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Relu

Xt

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i N f¥batch

channel/
i\ [Fichannel

height/
ffii A\ ffheight

width/
i Fiwidth

TRl

per-layer

I

LeakyRelu

SCFF

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i1 N\ [fbatch

channel/
1 N [¥ichannel

height/
i N [¥iheight

width/
Hi N [Fiwidth

TR

per-layer

I

PRelu

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
fii A\ ffbatch

channel/
i\ [Fichannel

height/
fii A\ ffiheight

width/
N Fiwidth

TE PR

slope/
PReLU &%

A SR A b B BRC A BE AR AL

per-layer/
per-channel
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operator TR [BARERE A oy s PR CHERER ) wmicer  (ZEOEE
batch/ 1
i N f¥batch
input_tensor [sequence, batch, sequence/
input_size] ed TeBR, @EaxtFF
. i\ [fisequence
tensor
input_size/ . i Qg3
i\ ffinput_size FEIRA, SLUBAITE
direction/ forward: 5 GRUIFIIZ 57 A iy 7]
direction:string S GRUMZ B |reverse: fi € GRUIMIZ 55 10 = [f)
" bidirectional: 5 GRUFIZ H 7 A AL
batch_size/
batch_size:int64 (extern) 16 EGRUMIATY 1
batchsize
O sequence_size sequence_size/
: - 15 EGRUKIAKY TR, AT
GRU J 2 L% ;int64 Cextern) szqsize
B SUSEENS]
GRU exGRU%L T, % [floatlé hidden size/ per-layer A ST HE
e el =
%(Zeztfrii JEI‘JIDﬁ hidden_size:int64 (extern) GRU LT HIH ToBR, dEsxtFF
J9exGRUMLHIH) hiddensize
ZH T
linear_before linear_before_
resetint6d reset/ 1(T) or O(F)
: LBRASFH L
1. snc: 5 5E layoutx] B[4 Ashape Ay[seqs, batches, input_size]
input_layout/fi i 5 %t 2. (sn)c: #5E layoutk 3 (14 Ashape A [seqs*batches, input_size,1,1]
input_layout:string (extern) N A shape £ 3L —
ffjlayout FORIAS 1R E Mlayout, [H]I BRI S 1Zop 3] B [1batch_size
sequence_size. hidden_size.
1. sbnc: fi5E layouts} i f1)4 i shape 4y [segs,directions, batches,
hidden_size]
. e o I [ 4 x
output_layoutif s 5 j.r (st?)ﬁ.*i‘frrf.ﬁttla)i/;utliiﬁﬂﬁm’:I:'shapejj[seqs batches,
output_layout:string (extern) o W% Hishape & L — ections*input_size,1,1]
Hfftayour BRI Wlayout, I ER IS %op Ik bath_size.
sequence_size. hidden_size.
directions>1H} ¥ 3 F¥batches=1.
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AT RK3588 NPU Operator List iy AR T B A IR A
, s % E T/ . . EZ NGRS
operator i i ) i . 8 # i F (4 i 2 o .
P SCHEE I BN (PN N T A R JURESCRE CHEFEERNT) AL ST A Py
batch/ batch>1f i sRbatch=4n, (nNIE#ED) , @iln<=4.
it N\ fibatch T LSTMELf: HoBRA], LSTMRUi: AS[FI S FE £ batch.
input_tensor [sequence, batch, sequence/ X N
input_size]:tensor i\ [fisequence IR, LARITE
input_size/ e
0\ Hinput_size ToBRH, #WBXIFE
direction/ forward: 5 7€ LSTMFIIE 57 [ A B[]
direction:string v i g e TEVETSE: FHELSTMIRIZ ST 1 4 S fial
TRAELSTMISIERL AT irectional: 46 5 LSTMIE L7 F L
batch_size/
batch_size:int64 (extern) 16 ELSTMEI A 1 KT LA S HF AT i 5
batchsize
sequence_size sequence_size/
o = T ELSTMEI A TERR, dE ARt T
:int64 (extern) seqsize per-layer/
hidden_size/ per-channel
hidden_size:int64 (extern) LSTMHLJEH (1) TERR, dE8Rt T
& hiddensize
I proj_size/ 0<=proj_size<=hiddensize
;&&Ziu& ints proj_size:int64 (extern) LSTMHLICAETE
LST™M éxLSf;Mﬁ% float16 projectionit} [fiproj_size | H A PR &0, HI A 3 Ffprojection T fig A
ZA RN input_forget/ 1(T) or O(F)
(extern) [#155 i i — !
oL STV nput_forget:ints4 cifg Al 344 HATIREO. BIMAR S H
12500

has_dropout:inté4 (extern)

has_dropout/
caffeffE 42 T (Windicator
RE L

1(T) or O(F)
CaffellE4L ~, i FiZIhRE 2R 4 Nindicator, T Hif HzhECE, TFH
FEME.

has_projection:inté4 (extern)

has_projection/
projections fif

1(T) or O(F)
HATPRE0, Bl pA ST

input_layout:string (extern)

input_layout/{§ & 5 X
N %r A\ shape £ L — 2
[¥7layout

1. snc: 5 5E layouth] B4 Ashape Ay[seqs, batches, input_size]
2. (smc: F87E layouti] ¥ (114 Ashape A [seqs*batches, input_size,1,1]

FRIAS 1R E Mlayout, [H]I BRI S 1Zop st B [1batch_size
sequence_size. hidden_size.

output_layout:string (extern)

output_layout/$§ & 5
of I8 % i shape 75 X
£iflayout

1. sbnc: $i&5E layoutsd i) 4i Hishape 4 [segs,directions, batches,
hidden_size]

2. (sn)c: 5 7E layouthf 3 [y Hishape y [seqs*batches,
directions*input_size,1,1]

FRIAS R E Mlayout, [F]I BRI S 1Zop st B [1batch_size
sequence_size. hidden_size.
directions>1 {X % #Fbatches=1.
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Concat

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [Fichannel

height/
ffi A\ ffheight

width/
N Fiwidth

channelj [ijconcatity, B 1 fzJE—AMASL, AR Fchannel K/
it ST, W SE . Sbithd: 16X15%, 16bitdiE: 8%t .
HoAth 75 [ Concat I R 1 «

axis:int64

aixs/
Przr o

Fo bR

per-layer

r
I3
a5

Mish

FF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

channel/
A ffichannel

height/
fii A\ ffiheight

width/
Hi N\ fiwidth

TE PR

AN
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operator
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AR

A
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Pad

3HE

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i N f¥batch

channel/
i\ [Fichannel

height/
ffii A\ ffheight

TEBR

width/
i Fiwidth

[1,8176]

int6é4

pads:tensor

[n_begin,c_begin,h_beg
in,w_begin,n_end,c_en
d,h_end,w_end]/
LIPNEER N VEE DN
ffipad K/

H i { % F¥n_begin,c_begin,n_end,c_end 1
h_begin,w_begin,h_end,w_end J: R

float

constant_value:tensor

constant_value/

HUFE A\ padffifi

string

mode:string

mode/pad it

TR

WA S

ReduceMean

MASCRE BT
FHCPUSLZEL

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i\ [batch

TR

channel/
1 N [¥ichannel

height/
fii A\ ffiheight

width/
Hi N [Fiwidth

[1,8192]

axes:int64[]

axes/
fi 52 reduce )4

PR, SH{2. 3}

keepdims:int64[]

keepdims/
T T LEORFFEEA

E

MR
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SRRSO

AR

A

BEEBY
NS HE L

LIHFNHE

JHESCRE (4EEERNST)
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ReduceSum

AR F T
HICPUSEHL

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ ffbatch

TR

channel/
i\ [fichannel

height/
fii A\ ffiheight

width/
i Fiwidth

[1,8192]

axes:int64[]

axes/
i 2 reducef

W TERR S, 242, 3}

keepdims:int64[]

keepdims/
R E R A

&

o

per-layer/
per-channel

MR H

Resize

By S

HRINPULLHR
i e 7 1) AN I
B (114 15 K 11
5 A0 A4 1 4
B HARA SR
EIFIES
Fallback#|CPU
s

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

Y HF%batch

channel/
1 N [¥ichannel

height/
i N\ fheight

[1,8192]

width/
N [Fiwidth

1.[1,8176]
2R s (sHIEREHD |, width*s*(s-1)<=8192

mode:string

mode/resize % F ()45
X

X 3 Finearest

scales:int64[]

scales/ TR A% 5L

DS RFL-8 A £

roi:int64[]

roi/ift {Tresize (i A\ jt
i

X % F542J7([0,0,0,0,1,1,1,1])

per-layer

AN
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batch/
it N\ fibatch JEH
channel/
i [fichannel
int8 . .
input_tensor [batch, channel, height,
float16 width]:tensor [18192]
height/
it N Hheight
width/
A fwidth [1.8176]
batch_o/ -
i1l fabatch_o R
Resha S g channel_o/ ey
pe 4 SR 5 4 g channel AN SRR
i Y,
[1,8192]
height_o/
i ¥iheight
width_o/
. shape (batch_o, channel_o, height_o, *’Tﬁﬂ_f]width [1,8176]
int64 . il
width_o):tensor
[n,c,h1,wi]-
>[n,c,h2,w2]/ HE

(h1*wi=h2*w2)

[1,c,h,w]-
>[c1,hwl,1,1)/
(cl=c/a, h*w=hw1/a, a
)

¢,c1,hw,hwlls (i8 16X} 77, fpl6 8%} FF) I3z Hf

[n,c,1,1]->[1,n1,h,w]/
(c=h*w/a, nl=n/a, ay
#H)

2n,c,nlhwl (i8 16%}5%, fpl6 8%F5F) M L kF
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AR
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Reverse
Sequence

AN SR

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
il \Ifbatch

TRl

channel/
i\ [fichannel

height/
4\ ffiheight

[1,8192]

width/
i\ [Fiwidth

[1,8176]

batch_axis:int64

batch_axis/
€ 2 75 Jybatch 4k &

time_axis:int64

time_axis/
e &5 Atime i [

sequence_lens:int64[]

sequence_lens/
i 58 17 9B (AR

1% 37 #channel ¥t

LR

Sigmoid

s
i

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i N ffibatch

channel/
i\ [Fichannel

height/
fii A\ ffiheight

width/
fi A Hwidth

TR
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HardSigmoid

Xt

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i N f¥batch

channel/
i\ [Fichannel

height/
ffii A\ ffheight

width/
i Fiwidth

TERR

per-layer

MR H

Swish

SCFF

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i1 N\ [fbatch

channel/
1 N [¥ichannel

height/
i N\ fheight

width/
N [Fiwidth

TR

R

HardSwish

FF

int8
float16

input_tensor [batch, channel, height,

width]:tensor

batch/
i\ [batch

channel/
i\ [Fichannel

height/
fii A\ ffiheight

width/
i A\ iwidth

TE PR

per-layer

AN
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Softplus

3HE

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [Fichannel

height/
ffi A\ ffheight

width/
N Fiwidth

TR

per-layer

WA

Softmax

WA SR
FHCPUSLZEL

HEl float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

TR

channel/
i N\ fchannel

[1,8192]
AIWBXT 5

height/
fii A\ ffiheight

width/
T A Hwidth

axis:int64

axis/

fsoftmax 4

1,Eichannel J7 1]

per-layer

MIANSFF




Rackchip

AN AT

RK3588 NPU Operator List

B O ol FL T IBEAR A PR 2 )

e S P E T . \ s PR Rz
operator SRS BB @A oy SR AL PR (R wmicer  (ZEOEE
batch/
i1 N\ ffbatch
channel/
) [batch, channel, heigh i X f¥jchannel
|nput_tensor atch, channel, elg t, .
width]:tensor LR
height/
i\ [¥height
width/
i Fwidth
int8 channel /7 7 Slicelt}, channel_start: %} 5% .
Slice & float16 starts:int64[] start/ o 5 per-layer AN
’ PRt I DAL 8bit¥i: 16X 7, 16bitkid: 8%l .
LAt 75 10 JE PR
channel Jj [ Slicef, channel_end %} 5% .
. ends/ Xof 5
endsiintsa(l DM IERE  |BbitkR. 16415, 16biCKCHR: BRI,
Hoth 7 1) FEBR 1o
. axes/ SCRFAFE0~3%h,
: 4
axesinteA] SR 14 SN2 S
steps/
steps:int64[] SEILTI o %] R A (1
K
batch/
i\ [batch
channel/
. . 1 N [¥ichannel
input_tensor [batch, channel, height, R
width]:tensor height/
fii A\ ffiheight
int8 .
. dth/
split WAL float16 ‘4"5 Nwidth per-layer RS
L axis/ -
axis:int64 D1 Te B
channel 77 [FISpliti, BR T 55— 4, HoAhdi i i channel i 2
spilt/ x5 o
split:int64[] FRE V)Y R HERE R 5
i3 8bit#fii: 163 5%, 16bitkdli: 8% 5.
FEAt 75 17 T PR o
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§ 4 e % E T/ NN L EZ NGRS
t T 7 el 7 Ao 2 (4 N B o o
Operator SCHEE I LD CTE ST EIDN NSRS Y A R JURE S CHEEANST) AL ST A L
batch/
i N f¥batch
channel/
s i\ [Fichannel
in . .
input_tensor [batch, channel, height, . WA
Tanh S float16 width]-tensor T PR il per-layer AN ST
height/
ffii A\ ffheight
width/
A fwidth
batch/
i1 N\ [fbatch LR
channel/
1 N [¥ichannel
input_tensor [batch, channel, height,
width]:tensor [18192]
height/
i N\ fheight
width/
_ 5\ fwidth [18176]
int8
Transpose B4 HE float16 AN HF
RK3588 % 5 T RK3566/3568 I 37 £ ffjtranspose 1 ,
TEIZIEAE 3R il RS 5 E R U Ve, hy w=filidn R PO Rk E
o BRI S BIAF
1. fE%in_shape[nl,c1,h1,wl]out_shape[n2,c2,h2,w2]
2. PUFh R 8(1) perm=[0,2,3,1], NCHW->NHWC. (2)
perm=[0,2,1,3], NCHW->NHCW. (3) perm=[0,3,1,2], NCHW-
perm:int64[] axis order/ >NWCH. (4) perm=[0,3,2,1], NCHW->NWHC.
’ B (R 3. DA R DU B T 5 oK o AELLE T AL X S RIS AR T o X 5%
HRA: HLATZHINCL. 21 B L 8bithdi: 16XF5%, 16bit4l
e 8XHFF.
4, NPUBR#II: (1) perm=[0,2,3,1]i}, 8bit%i#EH, h1*w1<8176,
wl*cl1<512; 16bit 2L 4§ B , h1*wl<8176, wil*c1<1023 . (2)
perm=[0,3,1,2] ¥ , h1*wl1<8176 . (3) perm=[0,3,2,1] i} ,
h1*w1<16384,h2*w2<8*8192, w1<1024. (4) perm=[0,3,1,2]
fif,in_shape=[n,c,h,w], HwZR8bit#5: 16 %f5%, 16bit%di: 8
55, I Hexh<8192.
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Convolution

SCRF

int8
float16

input_shape [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

TERR

channel/
1 X f¥jchannel

TERR

height/
i\ [¥height

TEBR

width/
i\ Fiwidth

A0k 1 2 4 A width 772 R 1
RN

kernel_shape [num_output,
num_input, kernel_h,
kernel_w]:int64[]

num_output/
it ¥ichannel

num_input/
i X [¥ichannel

TR

kernel_h/
height /s [ fikernel K

/N

kernel_w/
width 5 4 f¥1kernel X

N

[1.31]

strides [strides_h, strides_w]:int64[]

stride_h/
height 7 [ ffstrides K
7N

stride_w/
width 5 5] (¥strides K

7N

[L7]

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
right 7 i [y pads K /s

pads_top/
top /7 ] (F)pads K /s

pads_bottom/
bottom J5 [ fpads K /s

[0,15]

group:int64

group/
groupffi K/

TR

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height 7 [7] (¥ dilations
KA

dilations_w/
widtht /7 [ i dilations
NN

[1, 32]

per-layer/
per-channel

L
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operator

SRRSO

AR

A

BEEBY
NS HE L

LIHFNHE

JHESCRE (4EEERNST)

EZ2 AU

L P o)

Depthwise
Convolution

XHF

int8
float16

input_shape [batch, channel, height,
width]:tensor

batch/
i1 N\ ffbatch

TR

channel/
i\ [fichannel

TERR

height/
fii A\ ffiheight

TERR

width/
i Fiwidth

UK 4 A width £ 75 BRI
UL

kernel_shape [num_output,
num_input, kernel_h,
kernel_w]:int64[]

num_output/
#fir i fjchannel

TR

num_input/
i1 X [¥ichannel

TR

kernel_h/
height 7 [ fikernel K

N

kernel_w/
width 7 i [fikernel &

7N

(L8]

strides [strides_h, strides_w]:int64[]

stride_h/
height 7 [ ffstrides K
7N

stride_w/
width 5 1] (¥strides K

7N

[L7]

pads [pads_top, pads_left,
pads_bottom, pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
right 5 14 (¥ pads K /s

pads_top/
top /7 [fil ffipads K 7)s

pads_bottom/
bottom J5 1] fpads K /s

[0,15]

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height 5 11 ff)dilations
PG

dilations_w/
widtht /7 [ f]dilations
KN

[1, 32]

per-layer/
per-channel [SSxas
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AT RK3588 NPU Operator List iy AR T B A IR A
§ s P E T N N EZ NGRS
operator i i il i . 8 # i I F (4 Tl i 2 o .
p SCHEE I LD CTE ST EIDN NSRS Y A R WESCRE (HERERNST AL ST A TR
batch/ .
il \Ifbatch AR
channel/
" TC PR
input_shape [batch, channel, height, i\ fchannel
width]:tensor .
height/ .
p SRR
i\ [¥height
width/ X 1 2 i A width 4775 PR i)
i\ fiwidth = S )
num_output/
#fir i fjchannel LR
num_input/ .
kernel_shape [num_output, &5 N\ Hchannel TRl
num_input, kernel_h,
M kernel_h/
kernel_w]:int64[] height 7 1 ftjkernel &
N
kernel_w/ [1.31]
V]/idthjﬂ"’l ffJkernel K
N
stride_h/
height /7 [ {1 strides K
. 7N
ConvTranspose/ N int8 strides [strides_h, strides_w]:int64[] - {1,2,4,8} per-layer/ . N
Deconvolution | <1 float16 stnde_w#j 4 " per-channel AR
width /5 [/ (¥ strides A
7N
pads_left/
left /7 [ ffipads A /s
SCHFO-15
pads_right/
ads [pads_top, pads_left, right /7 i H9pads KA gy padivf i 2%
gads Eotto?n %a’:js ri_ght]"intecl[] ASCEF kernel_h * dilations_h - dilations_h - pads_top < 0
- ' - ’ pads_top/ ASCHF kernel_w * dilations_w - dilations_w - pads_left < 0
top /7 Fifipads o/ | ANSEHF stride_h *(height - 1) - pads_top + 1 < output_h

pads_bottom/
bottom /5 [ ) pads K /s

A HF stride_w *(width - 1) - pads_left + 1 < output_w

N group/ SCRFL
group:int64 groupffi K/ 4 HAX 24num_input=num_outputitf, 37 #num_output
dilations_h/

dilations [dilations_h,
dilations_w]:int64[]

height 7 [7] (¥ dilations
K

dilations_w/
widtht /7 [ i dilations
NN

[1,32]
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AT RK3588 NPU Operator List iy AR T B A IR A
, S % E T/ . . EZ NGRS
operator i i ) i y N 2 i F (4 i 2 o .
P SCRFIR B BN (PN N T A R JURESCRE CHEFEERNT) AL ST A P
input_tensor_1 [M, K]:tensor
M,K,N/ . X
- o AMatmulSE3L, 293 A Matmul
o SR TR HyMatmul S8, 295K R Matmu
input_tensor_2 [K,N]:tensor
. alpha/
e alpha:double KA BIE A scale | PP -
FASCRF HAET [int8 per-layer, —
Gemm FHCPUSEIL beta/ per-channel WA
] et
beta:double i NCHE [ scale IR
. transA/
transA:int64 A 7 e
A i Astensor S 4 B
n transB/
transB:int64 B L
R featurefy :
batch/ batch. HIEMR il
i \Ifibatch K3 H[8,8192], i 57 455K H8bithdie: 16155, 16bitkidf: 8%I5%
AL input_tensor_1 [batch, K, CJ:tensor C3(H5[32,19384], XI7rER: 32%I5%
*, =
e < Con <o
;i-jl;ifb%i?fj}ir ints AIK K*H <=65532 er-layer/
MatMul eI | foat16 per:ch{mnel RS
Sl R c/ feature+constant/f : P
j; M HNIC Frinput_tensor_1feature, %% Jybatch/Meature[K,C,1,1] +
féature+constant ) weight[H,C,1,1]ffIconv;
input_tensor_2 [batch, C, H]:tensor #input_tensor_2yfeature, W% Aybatch/Meature[1,C,H,1] +
H/ weight[K,C,1,1]f¥Iconv;
fHIH CHIFFER: 320 5F
LAt ) HRIconvAHH]
batch/ W featurefhy :
‘ it N\ fibatch batch it fi 1
input_tensor_1 [batch, channel, K, channl. K3Z#F[8,8192], %f7F%23K Ay8bit#idii: 16%F5F, 16bitAd:
N]:tensor 8 %
Hi5Y ST Zga;’;lfj'éhannel N3 H[32,19384], K. 3205
K*N <=65532
H RIS R feo K*M <=65532
MatMul X W featurefii A K/ M*N <=65532 per-layer/ R
(4d) tloatls . HARIK per-channel | ;
ek RN |np.utitensor72 [batch, channel, N, feature-+constant/f :
N M]:tensor N/ #iinput_tensor_1feature, %% Abatch*channeli™feature[K,N,1,1] +
feature+constant B A fIM weight[M,N,1,1]f¥jconv;
#iinput_tensor_2feature, %% Abatch*channel{>feature[1,N,M,1] +
weight[K,N,1,1]ffJconv;
M/ N7 E5R 320 5%
HINHIM A2y FlconvAH [H]
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operator

SCRFE L

N B 26T

LIV

P E I
HANZSHR X

LIRS

JARSCRE (HEFEARST)

BT

Expand

BEE

int8
floatl6

input_tensor [batch, channel, height,
width]:tensor

batch/
i N\ [¥7batch

channel/
i A\ fichannel

height/
i N I height

Te PR

width/
i N Hwidth

int64

shape (batch_o, channel_o, height_o,
width_o):tensor

batch_o/
it ffybatch_o

channel_o/
i Hi ffychannel

7e B i)

height_o/
1t 1 height

width_o/
i H fwidth
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operator

SCRFE L

N HE 26T

N

eI
HANSHE L

LI R

ISR (HERERNSTD

BT

Where

BEE

int8
float16

int64

x_tensor [batch, channel, height,
width]:tensor

batch/
% \ [fibatch

channel/
i\ [fichannel

T bR

height/
i A height

width/
i A\ [Fwidth

int8
floatl6
int64

y_tensor [batch, channel, height,
width]:tensor

batch/
i N\ ffbatch

channel/
i1 N\ fichannel

height/
it N1 height

To bR ]

width/
i A [Fwidth

bool

mask_tensor [batch, channel, height,
lwidth]:tensor

batch/
i \ [¥1batch

channel/
i A\ [fichannel

height/
it A I height

il

width/
i A\ Fwidth

int8
float16

lwidth_o):tensor

batch_o/
i tH 1) batch_o

shape (batch_o, channel_o, height_o,

channel_o/
i tH [fichannel

height_o/
it ffaheight

il

width_o/
i tH [fwidth

per-layer/
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i EL I

Nt LR TSR (4EEERNST) BT

operator SRR LIPNE-E/ Tt E DN

batch/
i1 A\ Hbatch

ints x_tensor [batch, channel, height, channel/ C*h* w2 R BRI

in — e 3 N )
float16 width]:tensor i\ Hichannel ShithCli: 16 X15%, 16bithfin: 8X15%
height/

i A height

width/

i\ Ifwidth
S

exGlu SCH per-layer/

i axis/
axis:int64 )53 1 4

axis ==
Int64
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Convolution +
Relu A Bl
Convolution + " .
Clip b% ESEE
Convolution + " .
PRelu/LeakyR it ok
elu
Convolution +
Addv uti &R [ES XS
Convolution +
il S Es WIS
Convolution + . .
Sigmoid AN SR WA S
Convolution + . . X
T FAS S P FIConvolution LES I
Convolution + N " . i
Softplus WA T
Convolution + g L g
HardSigmoid AN AN SR
Convolution + e R
HardSwish AN SR WA
Convolution +
Elu XK CESEs
Convolution + .
Swish AN AN HF
Convolution + .
Mo s AL
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operator SRS WANUERE  [sA ;ﬁgﬁg 5 LysieLts PHRSCH CHEIERNST) el i
g(enruvTranspose + R AN
g:Jir;vTranspose + R g AN S
izr;vTranspose + R A
:\:Aour]vTranspose + e R 3
;:i(;r:T\]/(':'il;janspose + Vi A
?2:;]/ Transpose + A ST [FlConvTranspose AN
ggf:;;[:nspose + R AR
ﬁzp;;’vﬁgﬁpose + W AN FF
g:)uanranspose + R WA S
g:vri]:r;rranspose * MR 37 AN FF
ConvTranspose + R g WA

Mish
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g [P % E T/ ey = o EZ NGRS
operator SCRFIR B LD CTE ST EIDN N T LIRS JURESCRE (HERERNST) AL ST A Py
Depthwise
Convolution + | % ESES
Relu
Depthwise
Convolution + |74 CCkE
Clip
Depthwise
Convolution + | % ESZES
PRelu/LeakyR
elu
Depthwise
Convolution + | AR 7 e 3CHF
Add
Depthwise
Convolution + | A4 % %5 AN S
Mul
Depthwise
Convolution + | A4 % 55 AN S
Sigmoid
Depthwise - . .

Convolution + e [7]Depthwise Convolution RS
Tanh

Depthwise

Convolution + | A4 % AN SCFF
Softplus

Depthwise

Convolution + | A4 % AN SCFF
HardSigmoid

Depthwise

Convolution + | A3 AN SCHF
HardSwish

Depthwise

Convolution + | 74§ AN SR
Elu

Depthwise

Convolution + | A3 # AN SR
Swish

Depthwise

Convolution + | AN AN S

Mish




Rackchip

B O ol FL T IBEAR A PR 2 )

BT RK3588 NPU Operator List
S e g i [Fiz

S R ST TN ;ﬁ;’ﬁ iy St PR BRSO ST i
Add+Relu HFF [7]Add

[7Mul
Mul+Relu B2y
Convolution+ |3 [iConvolution
IAdd+Relu
i =
Q) ) RE SRR

1. OP(A(N,C,HW),B
2. OP(A(N,C,HW),B

N,C,H,W)): OP(A(1,16,32,8),B(1,16,32,8))=C(1,16,32,8)
C.1,1)): OP(A(1,16,32 8),B(16))=C(1,16,32,8)

3. OP(A(N,C,H,W),B(scalar)): OP(A(1,16,32,8),B(1))=C(1,16,32,8)

4. OP(A(N,C,H,W),B(H,W)): OP(A(1,16,32,8),B(32x8))=C(1,16,32,8)

BT E: UPRECR R R, @R R R AR B . TRIAAEIE R K TR

(2) ARG T, [ab]#oR L FFab; {ab,c}RNZFFab,c.
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i 5l FEL T B A R 28 )

i i,
operator SR S TN e YIRS PR (BTN BUERHR
batch/
i1 N f¥batch
S HFONNXHRTE 1 VU 4Etensor [ AT | fE 4, LALONNX
channel/ BUSFFINCHWHB T, % 3% WL F 7 38 7 & -
ints i\ Hichannel L.OP(A(N,C,H,W),B(N,C,HW)), HI A4 ) fétensor
. input_tensor 5 TR per-layer/
Add/Bias it float16 [batch, channel, height, width]:tensor LR 2.0P(A(N.CHW).B(C.11)), I C4: Fi¥ f broadcasting |per-channel
height/ 3.0P(A(N,C,H,W),B(scalar)), Rl L./ Mx i fibroadcasting
i1 N\ [fheight BT ABBHS AT LAE AN 37
B AR (D
width/
I Fwidth
batch/
i\ [batch
channel/ S tensor ) HEBR(E,  DLONNXER Y HEFINCHWEL
ints A fichanne oM AN S SN ). B ensort
Sub X H oatzs input_tensor T g OGN HTREAREEE oo tayen
: [batch, channel, height, width]:tensor < . ) per-channel
. 2.0P(A(N,C,HW),B(C,1,1)), B C4& S {# broadcasting
Eil)g\ht/ ) 3.0P(A(N,C,H,W),B(scalar)), ElILL ¥4 7 fibroadcasting
i\ Hoheight BT ASKBHSOTLUE A 467
width/
N Fwidth
batch/
i\ [batch
ZHFONNXHRTE [ VU i tensor [ T | #E 34, LAONNX
channel/ BRFEFINCHWAL B , 52 #F LR T # 7 R -
i\ fchannel 1.0P(A(N,C,H,W),B(N,C,H,W)), B[4k FE A [ frtensor ik
i 1THE
int8 .
' input_tensor 0 2.0P(A(N,C,HW),B(C,1,1)), HJ C#4t Ji fi broadcasting  [per-layer/
Mul/Scale it float16 [batch, channel, height, width]:tensor LR 3.0P(A(N,C,H,W),B(scalar)), B LHANbx & fibroadcasting per-channel
height/ Ui ABHSHT LAE A R T .
i N [frheight ¥ WERE (1D
width/
i\ Fwidth
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B 5l FEL T BB A R 28 )

i i,
operator SR WABIERT A ;ﬁ 2;;‘& iy Sy R GEER bt
batch/
i1 N\ ffbatch
KREF M tensor )] iR ERAE,  LLONNXER A HEZINCHW 5
hannel/ B, IR 7
Zﬁe}tr;?]channel 1. OP(A(N,C,HW),B(N,C,H,W)), BI~4ESEAHIH ftensor
. AT B
. N input_tensor ) 2. OP(A(N,C,H,W),B(C,1,1)), RICHEJ¥ fibroadcasting per-layer/
o R float16 [batch, channel, height, width]:tensor To B 3. OP((N.C.H.W) scalar), L1 fr B fibroadeasting Per-chamnel
height/ Wl ASBHSET LAE N 18T -
A Hheight 51 F R (1)
width/
i N fwidth
batch/ 1
i\ [batch
channel/ SCREFAMtensor ) iR, LONNXERAFESINCHWI i3
fi N ffichannel B, SCRFELR T 5 =X
- AN (7] 11
Max PR IfrI]ctaitl(s input_tensor [batch, channel, height, [1.8192] ilﬁ\%?};:(?E(N'C'H’W)VB(N’C’HVW»’ BV /45 J55 4 ] g tensor er-layer/
e height/ 20P(AN.CHW)B(CLL). B C4: i broadcasting |P* "™
f/g\' i 3.0P(A(N,C,H,W),B(scalar)), HJLL#A b flibroadcasting
A Hheight i: ASKBESEI LIS BT
width/
A fwidth [1,8176]
batch/ 1
i\ [fbatch
channel/ SCREM/Mensor () F AR, AONNXERIAHEZINCHWHL
i A\ fichannel LIS S O N D W
) e - ‘
Min R If?z;zth input_tensor [batch, channel, height, [1.8197] %O};;?(N,C,H,W),B(N,C,H,W)), RV /4 15 AR T fftensor g per-layer/
width:tensor iy 2 OP(ANN.CHW).B(CLL), I CHE & fi broadcasting | o Coe!
!}zl)g\n’h ight 3.0P(A(N,C,H,W),B(scalar)), HJ L4 ki fibroadcasting
HARel W ASBATTLAER 7
width/
N [1,8176]
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Global
AveragePool

SR

int8

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [fichannel

[1,8192]

height/
ffii A ffiheight

width/
i\ [Fiwidth

[1,343] (toolkit23ZHHEHD

per-layer

GlobalMaxPool

XHF

int8

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
A ffichannel

[1,8192]

height/
fii A\ ffiheight

width/
T A Hwidth

[1,343] Ctoolkit23 FiE D

per-layer
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

AveragePool

it

int8

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N ffbatch

channel/
i\ [fichannel

[1,8192]

height/
ffii A\ ffiheight

width/
i\ Fiwidth

[1,8192]

auto_pad:string

auto_pad/
padfty 5

L FFNOTSET

ceil_mode:int64

ceil_mode/
fd il ceil 5 floor g J7 3
TH 5 (shape

count_include_pad:int64

count_include_pad/
ST & pad B AT
5

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height 5 [1] fJkernel K /)y

kernel_w/
width 5 1] ff]kernel K /)

ToBRAI, NPUHFF[1,8]; & HCPULHE.

pads [pads_top, pads_left, pads_bottom,
pads_right]:int64[]

pads_left/
left77 [ [y pads A /s

pads_right/
right 7 [ (i pads A /s

pads_top/
top /5 [l ffipads K /)h

pads_bottom/
bottom 75 ] {1 pads K /)y

[0.7]

strides [strides_h, strides_w]:int64[]

stride_h/
height /7 [] i1 strides K
N

stride_w/
width 77 7] [fstrides K /s

[1.8]

per-layer
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

MaxPool

S

int8

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i X f¥jchannel

[1,8192]

height/
i\ [¥height

width/
i\ Fwidth

[1,8192]

auto_pad:string

auto_pad/
pad 77

L FFNOTSET

ceil_mode:int64

ceil_mode/
1 Fil ceil =k floor ) J5 38
PH 5 H (shape

A HF

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height 7 [ ffydilations K

N

dilations_w/
widtht 7 [ ffdilations K

/N

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height 5 [1] fJkernel K /)y

kernel_w/
width 5 1] ff]kernel K /)

TP, NPUSZHE[1,7]; e HCPUS #.

pads [pads_top, pads_left, pads_bottom,
pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
right 77 [ [ pads A /s

pads_top/
top /7 [fil ffipads K 7)s

pads_bottom/
bottom 7 ] {¥]pads K /s

[0.7]

storage_order: int64

storage_order/{ft S ik 77
Ji

strides [strides_h, strides_w]:int64[]

stride_h/
height 7 [ ffstrides K
7N

stride_w/
width 77 7] {1 strides K /s

[1.8]

per-layer
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gy [P " P E T VT el bt
operator SCRFI B LD ACTTE IR E 1PN NSRS Y LIRS JURESCRE (HERERNST) AL ST A
epsilon/
epsilon:double W LUbRE 2N k| AE0SEEL, Z%H 1 N 1e-5
RO S 3
. momentum/ X
momentum:double LRI 38 2T 55 JEBR ]
batch/ 1
Batch int8 ¥ A\ Hybatch per-layer/
. &1 float16
Normalization channel/ per-channel
input_tensor [batch, channel, height, i A\ fchannel
e Je B
width]:tensor height/
it N Hheight
width/ o
KA [width TR
batch/ L
i1 N\ [fbatch Sk Zbatch
channel/
PN
input_tensor [batch, channel, height, i\ fychannel
width]:tensor height/
i N\ [fheight R
width/
N Fiwidth
channel/ .
, % Tinput_channel
layernorm_weight [channel, height, i\ fichannel
width]:tensor(const) .
height/ P .
gfﬁ)g\ﬁ’vjheight & Tinput_height
Layer R float16 layernorm_bias [channel, height, per-layer
Normalization " : width]:tensor(const) width/
B fwidth 2 Finput_width
normalized NPUI SRR, L& BREI04E (batch4l) LLAMKHAl T 4,
shape - Iinput_shape[n,c,h,w], 1 3 Ffnormalized_shape[c,h,w],
normalized_shape:int64[] /Z‘\F')j’ﬁ} e Iinput_shape[n,c,h], {X5Z#fnormalized_shape[c,h],
F;atureﬂij\'ﬂL Ininput_shape[n,c], {¢3Z¥Fnormalized_shape[c],
HARME B FICPUIT .
0E 1 (BRIAN 0)
’ - elementwise_affine/ NI4T LayerNorm.weight 55 LayerNorm. bias, fi 37 £fweight/bias
| ffine:int64 -
elementwise_affine:nt R BAT A 2SI [f) <) : elementwise_shape 5normalized_shape—%(; 4 Of
LayerNorm.weight y4=11f, LayerNorm.bias 401t .
eps/
eps:double B 1k Bk it P S 2 | TC PR
#




Rackchip

AN AT

RV1103/1106 NPU Operator List

B 5l FEL T BB A R 28 )

operator SCRFE L

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Clip/ReLU6 Y

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i N f¥batch

channel/
i\ [fichannel

height/
ffii A\ ffheight

width/
i\ Fiwidth

TERR

per-layer

Elu 3HF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
1 N [¥ichannel

height/
i N\ fheight

width/
N Fiwidth

TERR

Gelu XHF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

channel/
i\ [Fichannel

height/
fii A\ ffiheight

width/
i A\ iwidth

TERR
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Relu

X

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [fichannel

height/
ffii A\ ffiheight

width/
i\ Fiwidth

TERR

per-layer

LeakyRelu

it

g

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
fii A\ ffjchannel

height/
it A\ ffIheight

width/
i A\ fwidth

TERR

per-layer

PRelu

g
i

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
1 X [¥ichannel

height/
fii A\ ffiheight

[1,8192]

width/
N Fiwidth

[1,8176]

slope/
PReLU &%

LSRR AN bR B C AL FE R AL

per-layer/
per-channel
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ronrpes e " P E T e e PPN
operator SR LD ACTTE IR E 1PN BIABRCE X LIRS JURESCRE (HERERNST) AL ST A
batch/ 1
il \Ifbatch
input_tensor [sequence, batch, sequence/
input_size] %’Tq)\H”]se Jence TCRR], L8R T
‘tensor " q
input_size/ 0 o
0 A Hinput_size JoRRH], RS FF
direction/ forward: #5E GRU & 55 [F] M Rif )
direction:string v i |Teverses JHTEGRUMIE ST 1Ay If
FRAECRUIESLATIN i tirectionals 18 5 GRUIIE ST i A
batch_size/
batch_size:int64 (extern) 152 GRUKIA 1 1
batchsize
sequence_size sequence_size/ - Y A
O ;int64 (extern) 1 2 GRU A\ I seqsize JEHRR, AR
AN SR
. hidden_size/
GRU #" &£ LA S B iy ; - o .
GRU % NexGRUEL 7, % |float1s hidden_size:int64 (extern) ﬁiz{;iiﬁ%q ToPR, dEexT T per-layer

IR (extern)
I35 J9exGRUAA 1
SR

linear_before_
reset:int64

linear_before_
reset/
LBRAZF (L 35

1(T) or O(F)

input_layout:string (extern)

input_layout/ 4§ 5& 5 Xf
;41 A shape & X — 3
ffjlayout

1. snc: 453 layouttf B[4 Ashape J[seqs, batches, input_size]
2. (sn)c: 485 layoutk] BifrI%i Ashape Ay[seqs*batches,
input_size,1,1]

FORIBUS AR E M layout,  [F]IN 2R 415 1Zop S Frovt B batch_size
sequence_size. hidden_size.

output_layout:string (extern)

output_layout/ff i 5 %f
J3 47 Hishape & SL— 54
ffjlayout

1. sbnc: 5 5E layout i} i fy4i i shape A [seqs,directions, batches,
hidden_size]

2. (sn)c: 4558 layoutk] Bifry%i i shape Ay [seqs*batches,
directions*input_size,1,1]

FORIBUS AR E M layout,  [F] 2K 415 1Zop S Frov) B batch_size.
sequence_size. hidden_size.
directions>1H 1Y 3 #fbatches=1.
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operator St TIN T TN TIN e s PR I IR
HNSHE L -
batch/ batch>1} % skbatch=4n, (nyIE#¥0 , #iln<=4.
i N [fibatch VE: LSTME#LH: PR, LSTMXA: AS[FIR X R £ batch.
!nput_tgnso-r [sequence, batch, siquence/ TR fianse
input_size]:tensor i N\ [fsequence
input_size/ . o
A input_size FEBRE, IL8XT T
direction/ forward: #i 5 LSTMZ 57 16 M il 1)
direction:string v fi g e |TEVETSE: $EELSTMEATIZ SET7 N K I
FRAELSTMISIEREITAL | irectionals J6 5ELSTMEE 577 1L
batch_size/
batch_size:int64 (extern) T ELSTMEI A KT LIRS ARG 5
batchsize
sequence. size sequence_size/
int6a Coxtern) Tnm—_LSTMiﬁU)\Hfl TR, AR T per-layer/
seqsize r-channel
hidden_size/ pe
hidden_size:int64 (extern) LSTMHLJEH (1) JoRR, R T
hiddensize
Y SFF proj_size/ 0<=proj_size<=hiddensize
proj_size:int64 (extern) LSTMELIGAAE
LSTM 4" J&& LA R A5 A projectionit} [fjproj_size | H#jPRZ0, B4 SZFEprojectionZhfig
LST™ 74 HexLSTMET-, |int8
SR input_forget/ 1(T) or O(F)

(extern) 5N
exLSTMA 1) S4T30

input_forget:int64

cifg L)k $%

HATERE0, B AS

has_dropout:inté4 (extern)

has_dropout/
caffetfE 4L (findicator
LI RE

1(T) or O(F)
CaffefiE42 T, Ji Al ThAeZ sk Nindicator, TR AZICE, T
it T E .

has_projection:inté4 (extern)

has_projection/
projectionz fifi

1(T) or O(F)
FHATER 20, B AS

input_layout:string Cextern)

input_layout/4§ 5 5 X
N4 A shape & X — 5
ffjlayout

1. snc: 53 layouttf W[4 Ashape J[seqs, batches, input_size]
2. (sn)c: R E layout ) I (¥ Ashape Ay[seqs*batches,
input_size,1,1]

FORIBUS AR E M layout, W] 2K 415 1Zop S Frov) B batch_size
sequence_size. hidden_size.

output_layout:string (extern)

output_layout/4f 7& 5 X}
N4 Hishape & S — %1
ffjlayout

1. sbnc: #55E layouti] 14 it shape 4y [seqs,directions, batches,
hidden_size]

2. (sn)c: R & layout s ¥ (14 thshape /v [seqs*batches,
directions*input_size,1,1]

FORIAS R E layout, [F]I 3RS Zop S bR k) B batch_size.
sequence_size. hidden_size.
directions>1if 1% 3 ¥batches=1.
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e E T/

operator SCRFE L HAZAEREY  FA A BH 6 L

LA IRESORE (YEREEANS) S EEVIEM

batch/
il \Ifbatch

channel/

i A ffchannel
channelJj [filconcatity, B T da — A4S, Hofibdi A ffchannel K
ANTREXF TR KR 8bithidE: 1605, 16bith: 8% 5.

oAth 7 71 Concat JE R il «

input_tensor [batch, channel, height,
width]:tensor

int8

float16 height/

it N Hheight

i

Concat Hh per-layer

-

\\
&
¥

width/
i\ Fiwidth

- aixs/ -
axis:int64 B T R il

batch/
i1 N\ [fbatch

channel/

i\ [Fichannel
i . . Ta B
intg input_tensor [batch, channel, height, e
float16 . .

width]:tensor

Mish

g
i

height/
il A\ ffheight

width/
N Fiwidth
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Pad

it

g

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i X f¥jchannel

height/
i\ ffheight

TEBR

width/
i\ ¥width

[1,8176]

inté4

pads:tensor

[n_begin,c_begin,h_begi
n,w_begin,n_end,c_end,
h_end,w_end]/

PSR i el =E PN ]
pad K/

H A4 3 F#n_begin,c_begin,n_end,c_end A1
h_begin,w_begin,h_end,w_endJ& R

float

constant_value:tensor

constant_value/

78 A padffifi

Je bRl

string

mode:string

mode/pad iz

X 3 Frconstant

ReduceMean A SRR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

TERR

channel/
A ffichannel

height/
i N [¥iheight

width/
Hi N [Fiwidth

[1,8192]

axes:int64[]

axes/
Fi s reducefr)

B TEIR S, 2 Hh{2,3}

keepdims:int64[]

keepdims/

- 0
R T B ARFFE AR
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

ReduceSum

AN SRR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i N f¥batch

TEBR

channel/
i\ [fichannel

height/
ffii A\ ffheight

width/
i\ Fiwidth

[1,8192]

axes:int64[]

axes/

i 2 reducef i

Ul TERR S, 2 42,3}

keepdims:int64[]

keepdims/

_— 0
T TR B AR AR

per-layer/
per-channel

Reshape

EFisst

int8
float16

input_tensor [batch, channel, height,
width]:tensor
(input_tensor [ 4E % A4E RS F fEnchw)

batch/
i\ [batch

channel/
1 X [¥ichannel

height/
i N\ fheight

width/
N Fiwidth

LI INHG :
(1) height * width * type_bytes <= 130816;
(2> input_tensordEPUZER, shape c PR il

int6é4

shape (batch_o, channel_o, height_o,
width_o):tensor
(it shaped i 4 1% 44T & {Enchw)

batch_o/
it ffjbatch_o

channel_o/
it fjchannel

height_o/
it Fheight

width_o/
it iwidth

alignment=16/type_bytes:
LR -
(1) height_o * width_o * type_bytes <= 65535;

(2> Align(height_o * width_o, alignment) <= 8192;

(3) % tHishapedEPUHERS,  shape G R il
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Resize

H S

H ATNPUA SR 9 &
J5 T AN I 8 15 1 e 3%
HI 5 A0 T e (L4
T HARASHE 5
[ £>Fallback#|CPU -
S

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

Y FF%batch

channel/
i X f¥jchannel

height/
i\ [¥height

[1,8192]

width/
i\ Fwidth

1.[1,8176]
2BTBORAEECHNs (sHIEREHD |, width*s*(s-1)<=8192

mode:string

mode/resize R 45 3

{37 FEnearest

scales:int64[]

scales/ U FROR A5 £

S FF1-8 4 A %

roi:int64[]

roi/ #E{Tresizeff 4 AT
i

X % #54)7([0,0,0,0,1,1,1,1])

per-layer

Reverse
Sequence

AR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

TERR I

channel/
i N\ fchannel

height/
il A\ ffIheight

[1,8192]

width/
N Fwidth

[1,8176]

batch_axis:int64

batch_axis/
i € /& 75 Jbatch 4t J

time_axis:int64

time_axis/
e &5 Atime i [

sequence_lens:int64[]

sequence_lens/
TR 7 91 e 1R o

{3 Frchannel

Sigmoid

FF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [¥batch

channel/
A ffichannel

height/
i\ [Fiheight

width/
Hi N [Fiwidth

TE PR
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operator

SRR

AR

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

HardSigmoid

SR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [fichannel

height/
it N Hheight

width/
i\ Fiwidth

Te PRl

per-layer

Swish

3HF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
1 X [¥ichannel

height/
4l A\ ffheight

width/
N Fiwidth

TERR
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

HardSwish

3

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i X f¥jchannel

height/
i\ ffheight

width/
i\ ¥width

TEBR

per-layer

Softplus

it

g

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i N\ [¥batch

channel/
fii A\ ffjchannel

height/
ffii A\ ffiheight

width/
i\ Fiwidth

Te Rl

per-layer

Softmax

S &

float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

TERR

channel/
A ffchannel

T 3 H5[1,4096]
AexT

height/
il A\ ffIheight

width/
T A width

axis=1, Jo R

axis=3/-1,width[1, 8192], heightJt i i

axis:int64

axis/
filisoftmax )4

1, channel 5 [i1]

per-layer
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B E T/ . .
t SR INHHERT | o Yy i fE (4 BRI
operator SCRFI L LDV EUN B A R JURESCRE (HERERNST) SRR
batch/
il \Ifbatch
channel/
input_tensor [batch, channel, height, i\ Hachannel TR
width]:tensor height/
il N\ ffiheight
width/
A Fwidth
int8 channel 77 [fSlicelt}, channel_start™ 5% .
Slice S float16 R start/ X5 per-layer
starts:int64{] P4 R L Sbit¥ci: 16%§5%, 16bitkdE: 8%IFr.
Hofth 7 17 TEBR ]
channel 77 [fSlicelf, channel_end %%} 5%
" ends/ X5
ends:int64f] YISk R Sbitkii: 16%/5%, 16bitkii: 8%I7F.
Hofth 7 17 TEBR ]
) axes/ AT R 0~3%,
:int64
axesintBa] HIR 14 AN £ i
. steps/
[int64 1
steps:intGa[] B 8 7 R 25
batch/
i\ [batch
channel/
input_tensor [batch, channel, height, i A Hachannel T
width]:tensor height/
i N\ fheight
ints width/
Split W float16 i\ fiwidth per-layer
L axis/ -
axis:int64 D1 Ta B
channel 75 [ISplitif, B T & ja— ANt 4k, Hofb4 it channel 75
splt BHF .
split:int64[] O DU B
EDID RN RIE gionrs. 16xt5%, L6bittcti 815+
HoA 7 17 JE PR o
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v 1 e % T/ o - o
operator SCRFI B LDV EUN 5@)\;%@}( LIRS JURESCRE (HERERNST) AL ST A
batch/
il \Ifbatch
channel/
int8 : » i X f¥jchannel
Tanh S float16 |n_put_tlensor [batch, channel, height, BRI per-layer
width]:tensor height/
i\ [¥height
width/
i Hwidth
batch/
i N\ [¥batch JERR
channel/
O '~
input_tensor [batch, channel, height, i\ fychannel [1,8192]
width]:tensor height/ '
ffii A\ ffiheight
width/
i N fwidth [1.8176]
) int8 RV1106. RV110337 #4747 RK3566/3568 |- 37 # (¥Itranspose & {F: ,
Transpose o float16 (EZSER E 3R ni AN S 5 ER e, he w=lin F YA
Ho RS U T
1. {&#&in_shape[nl,c1,hl,wl]out_shape[n2,c2,h2,w2]
2. DURhEEARSy 5] )9(1) perm=[0,2,3,1], NCHW->NHWC. (2)
perm=[0,2,1,3], NCHW->NHCW. (3) perm=[0,3,1,2], NCHW-
perm:int64] axis order/ >NWCH. (4) perm=[0,3,2,1], NCHW->NWHC.
’ e (R 3. DB DU B TE 0 5 2R . (LRI R R S BRI MR . b
FHSROA: H1AHSHcL. c2H i AL 8bitkdE: 16X 5%,
16bit#df: 8% 5% .
4. NPUFRHIT: (1) perm=[0,2,3,1], 8bit#Hiii,
h1*w1<8176, wl*cl<512; 16bit #{ #& I} , h1*w1<8176,
wl*c1<1023. (2) perm=[0,3,1,2]ff, h1*w1<8176. (3)
perm=[0,3,2,1]i, h1*w1<16384,h2*w2<8*8192, w1<1024.,




Rackchip

AN AT

RV1103/1106 NPU Operator List

B 5l FEL T BB A R 28 )

operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Convolution

S

int8

input_shape [batch, channel, height,
width]:tensor

batch/
i1 N ffbatch

TERR

channel/
i\ [fichannel

TERR

height/
ffii A\ ffiheight

TEBR

width/
i\ Fiwidth

SRS 24 A width 4776 R
VR Z AR\ )

kernel_shape [num_output, num_input,
kernel_h, kernel_w]:int64[]

num_output/
#fir i fjchannel

Te Rl

num_input/
i1 X [¥ichannel

TERR I

kernel_h/
height 7 [1] fykernel K /s

kernel_w/
width 77 7] i kernel K /s

[1,31]

strides [strides_h, strides_w]:int64[]

stride_h/
height /7 [1] [ strides K

7N

stride_w/
width 77 7] {1 strides K /s

[17]

pads [pads_top, pads_left, pads_bottom,

pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
rightJ7 i {1y pads K /s

pads_top/
top 5 [ () pads K /s

pads_bottom/
bottom J5 ] fpads K /s

[0,15]

group:int64

group/
groupffi K/

TERR

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height /7 [ i dilations K
7N

dilations_w/
widtht /7 [ ff]dilations
N

[1,32]

per-layer/
per-channel
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Depthwise Convolution

S

int8

input_shape [batch, channel, height,
width]:tensor

batch/
i1 N ffbatch

TERR

channel/
i\ [fichannel

TERR

height/
ffii A\ ffiheight

TEBR

width/
i\ Fiwidth

SRS 24 A width 4776 R
VR Z AR\ )

kernel_shape [num_output, num_input,
kernel_h, kernel_w]:int64[]

num_output/
#fir i fjchannel

Te Rl

num_input/
i1 X [¥ichannel

TERR I

kernel_h/
height 7 [1] fykernel K /s

kernel_w/
width 77 7] i kernel K /s

[1.8]

strides [strides_h, strides_w]:int64[]

stride_h/
height /7 [1] [ strides K

7N

stride_w/
width 77 7] {1 strides K /s

[17]

pads [pads_top, pads_left, pads_bottom,

pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
rightJ7 i {1y pads K /s

pads_top/
top 5 [ () pads K /s

pads_bottom/
bottom /7 1] fJpads K 7>

[0,15]

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height /5[] f)dilations A
N

dilations_w/
widtht 7 [ [ dilations K
7N

[1,32]

per-layer/
per-channel
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g N ” % T/ T Py I
operator SCRFI B LD ACTTE IR E 1PN A BH 6 L LIRS JURESCRE (HERERNST) EX SV
batch/ X
i1 N ffbatch LR
channel/ X
) _ i\ [fichannel JERR
input_shape [batch, channel, height,
width]:tensor height! -
i\ fheight <
width/ AU 24 A width 2278 B il
i\ [fwidth s NV RN
num_output/
#fir i fjchannel JERR
num_input/ .
) i N\ ffichannel TR
kernel_shape [num_output, num_input,
kernel_h, kernel_w]:int64[]
kernel_h/
height 7 [1] fykernel K /s
[1,31]
kernel_w/
width 75 15 {1 kernel K/
ConvTranspose/ it stride_h/ per-layer/
Deconvolution = Tghtﬁr‘ﬁ] Histrides c per-channel
strides [strides_h, strides_w]:int64[] [1,8]
stride_w/
width 77 7] {1 strides K /s
pads_left/
left /7 [ ffipads A /s
SCHFO-15
pads_right/
right s i ifipads K/ | 4 & pad i i 74
pggz [ﬂaﬂ?ﬁ%}éfadsflm’ pads_bottom, ANSCRE kernel_h * dilations_h - dilations_h - pads_top < 0
pads_nightl: pads_top/ ANSCFF kernel_w * dilations_w - dilations_w - pads_left < 0
top /7 ] (F)pads K /s A HF stride_h *(height - 1) - pads_top + 1 < output_h

pads_bottom/
bottom J5 ] fpads K /s

ANz HE stride_w *(width - 1) - pads_left + 1 < output_w

group:int64

group/
groupffi K/

1, 4 HAY 4num_input=num_outputit}, 37 ffnum_output

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height /7 [ i dilations K
7N

dilations_w/
widtht /7 [ ff]dilations
N

[1,32]
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% T/ s X
operator RS N Fds 28 7 i o 2R SR R W
P SR LD ACTTE IR E 1PN A BH 6 L ) SRR JUHRESCRE CHEEEANST) AL ST A
input_tensor_1 [M, K]:tensor
M,K,N/
T . AMatmul 23, - 25 [H Matmul
N HyMatmul s, - 295 [l Matmu
input_tensor_2 [K,N]:tensor
. alpha/ N
alpha:double §iltE ARBIRE fiscale | CPR )
Gemm WA HE H AT HCPU [int8 per-layer/
sl per-channel
. beta/ -
beta:double §3 A CHE R [lscale ToRR i
- transA/
transA:int64 A 7 b
W i Astensor L 5 B
. transB/
transB:int64 B [ L
batch/
i1 N\ [fbatch
input_tensor_1 [batch, K, C]:tensor S featurelt :
batch. HIEHR il
K/ K3CFF[8,8192], *f72R M8bithdli: 16X 5%, 16bitkidi: 8% 7%
HAIK C3H[32,19384], if 5 23R Hy320f 7+
MatMul WA FE H i HCPU [int8 feature+constantfif : per-layer/
SEEL Frinput_tensor_14feature, %% Abatch/Meature[K,C,1,1] + per-channel
weight[H,C,1,1]fficonv;
CA/ #rinput_tensor_2Jyfeature, %% Hybatch/Meature[1,C,H,1] +
HAIIC weight[K,C,1,1]fJconv:
CHFER: 32%fFF
input_tensor_2 [batch, C, H]:tensor HABL A RIconvAH [F
H/
HINH
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operator B HNBHE R FN NS 5L

LIRS JHRSCRE (HEFEARST) BT

batch/
i N\ [¥7batch

channel/

) 1\ ffichannel
int8

floatl6 input_tensor [batch, channel, height,

width]:tensor 7 B 1)
height/
ffii X i height

width/
iy N Ffwidth
Expand &

batch_o/
it ffybatch_o

channel_o/
i Hi ffchannel
shape (batch_o, channel_o, height_o, T FR 1

inte4 width_o):tensor

height_o/
iy 1 iy height

width_o/
i H Awidth
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operator

SCRFE L

N HE 26T

N

eI
HANSHE L

LI R

ISR (HERERNSTD

BT

Where

BEE

int8

int64

x_tensor [batch, channel, height,
width]:tensor

batch/
% \ [fibatch

channel/
i\ [fichannel

height/
i A height

width/
i A\ [Fwidth

T bR

int8
int64

y_tensor [batch, channel, height,
width]:tensor

batch/
i N\ ffbatch

channel/
i1 N\ fichannel

height/
it N1 height

width/
i A [Fwidth

To bR ]

bool

mask_tensor [batch, channel, height,
lwidth]:tensor

batch/
i \ [¥1batch

channel/
i A\ [fichannel

height/
it A I height

width/
i A\ Fwidth

il

int8

lwidth_o):tensor

batch_o/
i tH 1) batch_o

shape (batch_o, channel_o, height_o,

channel_o/
i tH [fichannel

height_o/
it ffaheight

width_o/
i tH [fwidth

il

per-layer/
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eI

Nt LIRS TSR (4EEERNST) BT R

operator SRR LIPNE-E/ Tt E DN

batch/
i1 A\ Hbatch

ints x_tensor [batch, channel, height, channel/ C*h* w2 R BRI
in —

- PN » e .
float16 width]:tensor i\ Hchannel ShitHCH: 16 %/5%, 16bithcHE: 8%
height/
i A height

width/

i\ [Fwidth
per-layer/

exGlu XHFF -
axis/

axis:int64 145 110 e

. axis ==1
Int64
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operator SR I ESTIN TN ey st PR CREIER) LRI

Convolution + Relu TR

Convolution + Clip R

Convolution + TR

PRelu/LeakyRelu

Convolution + Add R

Convolution + Mul AN

Convolution + Sigmoid | /37 ¢

Convolution + Tanh

WA HE

Convolution + Softpl

us | A SCHF

Convolution +

HardSigmoid WA
Corons
Convolution + Elu TR

Convolution + Swish | AN HF
Convolution + Mish AN S HE

[<]Convolution
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operator SRR KRR A ;%%2;&3 v S [ R s

ConvTranspose + Relu | A~ %
ConvTranspose + Clip | ANz £;
ConvTranspose + g e g
PRelu/LeakyRelu MR
ConvTranspose + Add | A S 45
ConvTranspose + Mul | A8 3 ¢
ConvTranspose + YR
Sigmoid RS
ConvTranspose + Tanh | A 345
ConvTranspose + N "
Softplus WASTHE
ConvTranspose + N I
HardSigmoid MARSCH
ConvTranspose + S N
HardSwish AR
ConvTranspose + Elu | p A~ 37 45
ConvTranspose + s .
swish AN SRR
ConvTranspose + Mish | 145 % £

[F]ConvTranspose
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operator S WARERT A %%;%QX vyshit PRSCHE CRRERNE R

Depthwise Convolution
+ Relu

-k
3]

X

Depthwise Convolution
+ Clip

X

Depthwise Convolution
+ PRelu/LeakyRelu

<4t

)::

Depthwise Convolution
+ Add

it

g

Depthwise Convolution
+ Mul

AR

Depthwise Convolution
+ Sigmoid

M

Depthwise Convolution
+ Tanh

AN

Depthwise Convolution
+ Softplus

AN SR

Depthwise Convolution
+ HardSigmoid

AN

Depthwise Convolution
+ HardSwish

HANSHF

Depthwise Convolution
+Elu

Depthwise Convolution
+ Swish

HANSHF

Depthwise Convolution
+ Mish

ANSHF

[7]Depthwise Convolution
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operator S WARERT A sy vyshit PRSCHE CRRERNE R
Add+Relu X [A]Add
Mul+Relu N [FIMul
Convolution+Add+Relu] 374 [7]Convolution
R
Q) AR LR

1. OP(A(N,C,H,W),B
2. OP(A(N,C,H,W),B
3. OP(A(N,C,H,W),B
4. OP(A(N,C,H,W),B

N,C,H,W)): OP(A(1,16,32,8),B(1,16,32,8))=C(1,16,32,8)
C.1,1)): OP(A(1,16,32 8),B(16))=C(1,16,32,8)

scalar)): OP(A(1,16,32,8),B(1))=C(1,16,32,8)

H,W)): OP(A(1,16,32,8),B(32x8))=C(1,16,32,8)

PO MREUR R R, @R EER TR . RSRTEIE HACRE BE RT RE.

(2) ARG T, [ab]#oR L FFab; {ab,c}RNZFFab,c.
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B Ot FL T B AR A PR3 )

Y B T
operator Skt BAERT (A e st PR CREIERS) RLIHIR
batch/
i1 N f¥batch
S FFONNXHN T [ DU Zfitensor (AT A | &4, LAONNX
channel/ BUSFFINCHWIBE 3 3% WL F 1 38 7 = -
- i\ [fichannel 1.OP(A(N,C,H,W),B(N,CHW)), BIFFA4EFE [ ftensoritt
. input_tensor 5 TR per-layer/
Add/Bias S float16 [batch, channel, height, width]:tensor Jep 20P(AN.CHW).B(CLD), HI C#: F fi broadcasting  |per-channel
height/ 3.0P(A(N,C,H,W),B(scalar)), HJI DL/ Fr it fibroadcasting
ffii A\ ffiheight 4,0P(A(N,C,H,W),B(H,W)), RITHWE ¥ fiibroadcasting
BT ABBHS AT LAE A 37
RN D)
width/
i N fywidth
batch/
il N [fbatch
channel/ SCREF /M tensor (¥ 4 A, LLONNXERAHEFINCHW i3t
) fi N ffichannel AP S > S SR IQE: o }
ub . s input_tensor o LOPANG HWBNCHWY. 1071 AR tensorit |
: [batch, channel, height, width]:tensor v g — . per-channel
. 2.0P(A(N,C,HW),B(C,1,1)), B C4& S {# broadcasting
EE')Q\W i 3.0P(A(N,C,H,W),B(scalar)), ElILL ¥4 7 fibroadcasting
ffi\ ffsheight ViR ASKBARTT LLIE T 7
4.0P(A(N,C,H,W),B(H,W)), BIHW# ¥ fifbroadcasting
width/
i\ fwidth
batch/
i\ [batch
S FFONNXHN 1 [ DU i tensor (AT A | & 45, LAONNX
channel/ BRUSFSINCHWRIES . % 5 BL K 1 4 77 o
i M ifichannel 1.0P(A(N,C,H,W),B(N,C,H,W)), Rl P-4k 1% 4 =] tensoridk
i 1THE
int8 .
) input_tensor - 2.0P(A(N,C,HW),B(C,1,1)), HI C#4E [ fif broadcasting |per-layer/
Mul/Scale SCFF float16 [batch, channel, height, width]:tensor Hl 3.0P(A(N,C,H,W),B(scalar)), H[ILLH/ M & fibroadcasting per-channel
height/ {OP(A(N,\C,H,W),B(H,W)), E{ﬂHWﬁEfﬁﬁ‘&broadcasting
i\ [tiheight BEIA: ABBHTT AE N 16 )7
BilF WERE (D)
width/
N Hwidth
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i i,
operator SHHR KR (A sy s R RN St at
batch/
i1 N\ ffbatch
KREF M tensor )] iR ERAE,  LLONNXER A HEZINCHW 5
hannel/ B, RFLL R
Zj}rlg?] hannel 1. OP(A(N,C,H,W),B(N,C,H,W)), HlIEFE AR f]tensor
s ehanne AT B
. N input_tensor . 2. OP(A(N,C,HW),B(C,1,1)), RIC4EJ¥ fiibroadcasting per-layer/
piv oS floatls [batch, channel, height, width]:tensor TR 3. OP((N,C,H,W),scalar), R[ILLEL/Mpr & fibroadcasting per-channel
height/ 4. OP(A(N,C,H,W),B(H,W)), EIHWE ¥ fiibroadcasting, Fl
i1 \ f¥height B S HFFP1628 7Y
LA ABBHES T LMER) #E)5 .
B R (D
width/
i N fwidth
batch/ 1
i\ [batch
channel/ SCREBMensor () FE AR, LAONNXERIAHESINCHWIH 1)
fi N ffichannel B, SCRFELR T 5 =X
N ini8 input_tensor [batch, channel, height, ‘1\/QP}A(N,C,H,W),B(N,C,H,W)), RT3 N4k 15 AR [H] (fitensor per-layer/
Max LESE float16 widthtensor [1.8192] HLATERAE er-channel
' . 2.0P(A(N,C,HW),B(C,11)), EJ C4E JF fil broadcasting |
Eilghy h 3.0P(A(N,C,H,W),B(scalar)), H[ILLEH/ M ffibroadcasting
i\ fheight W ASBATATLAER 47
width/
A fwidth [1,8176]
batch/ 1
i\ [fbatch
channel/ SCREM/Mensor () F AR, AONNXERIAHEZINCHWHL
i A\ fichannel LIS S O N D W
) o . .
Min R If?z;gtm input_tensor [batch, channel, height, [1.8197] %O};;?(N,C,H,W),B(N,C,H,W)), RV /4 15 AR T fftensor g per-layer/
width:tensor _ 2 OP(ANN.CHW).B(CLL), I CHE & fi broadcasting | o Coe!
ZEl)g\hnt{h igh 3.0P(A(N,C,H,W),B(scalar)), B LHANbx & fibroadcasting
A helont im: ASKBERET LI H T
width/
N [1,8176]
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Global
AveragePool

SR

int8

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [fichannel

[1,8192]

height/
ffii A ffiheight

width/
i\ [Fiwidth

[1,343] (toolkit23ZHHEHD

per-layer

GlobalMaxPool

XHF

int8
[float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
A ffichannel

[1,8192]

height/
fii A\ ffiheight

width/
T A Hwidth

[1,343] Ctoolkit23 FiE D

per-layer
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operator SCRFE L

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

AveragePool Y F

it

int8

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N ffbatch

channel/
i\ [fichannel

[1,8192]

height/
ffii A\ ffiheight

width/
i\ Fiwidth

[1,8192]

auto_pad:string

auto_pad/
padfty 5

L FFNOTSET

ceil_mode:int64

ceil_mode/
fd il ceil 5 floor g J7 3
TH 5 (shape

count_include_pad:int64

count_include_pad/
ST & pad B AT
5

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height 5 [1] fJkernel K /)y

kernel_w/
width 5 1] ff]kernel K /)

ToBRAI, NPUHFF[1,8]; & HCPULHE.

pads [pads_top, pads_left, pads_bottom,
pads_right]:int64[]

pads_left/
left77 [ [y pads A /s

pads_right/
right 7 [ (i pads A /s

pads_top/
top /5 [l ffipads K /)h

pads_bottom/
bottom 75 ] {1 pads K /)y

[0.7]

strides [strides_h, strides_w]:int64[]

stride_h/
height /7 [] i1 strides K
N

stride_w/
width 77 7] [fstrides K /s

[1.8]

per-layer
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

MaxPool

S

int8
[float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i X f¥jchannel

[1,8192]

height/
i\ [¥height

width/
i\ Fwidth

[1,8192]

auto_pad:string

auto_pad/
pad 77

L FFNOTSET

ceil_mode:int64

ceil_mode/
1 Fil ceil =k floor ) J5 38
PH 5 H (shape

A HF

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height 7 [ ffydilations K

N

dilations_w/
widtht 7 [ ffdilations K

/N

kernel_shape [kernel_h,
kernel_w]:int64[]

kernel_h/
height 5 [1] fJkernel K /)y

kernel_w/
width 5 1] ff]kernel K /)

TP, NPUSZHE[1,7]; e HCPUS #.

pads [pads_top, pads_left, pads_bottom,
pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
right 77 [ [ pads A /s

pads_top/
top /7 [fil ffipads K 7)s

pads_bottom/
bottom 7 ] {¥]pads K /s

[0.7]

storage_order: int64

storage_order/{ft S ik 77
Ji

strides [strides_h, strides_w]:int64[]

stride_h/
height 7 [ ffstrides K
7N

stride_w/
width 77 7] {1 strides K /s

[1.8]

per-layer
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operator SCRFI B BRI A BH 6 L EAP JURESCRE (HERERNST) EX SV
epsilon/
epsilon:double W ARRHE Z 0 I BBy 1k | FOSE, % (H M le-5
K50 525
. momentum/ X
momentum:double LRI 38 2T 55 JEBR ]
batch/ 1
Batch int8 ¥ A\ Hybatch per-layer/
. &1 float16
Normalization channel/ per-channel
input_tensor [batch, channel, height, i A\ fchannel
e Je B
width]:tensor height/
it N Hheight
width/ o
i\ Howidth TR
batch/ L
i1 N\ [fbatch Sk Zbatch
channel/
O ,~
input_tensor [batch, channel, height, i\ fychannel
width]:tensor height/
i N\ [fheight R
width/
i fwidth
channel/ .
, % Tinput_channel
layernorm_weight [channel, height, i\ fichannel
width]:tensor(const) .
height/ P .
?fﬁ)g\nﬁheight % Finput_height
Layer X layernorm_bias [channel, height,
. PR float16 ; per-layer
Normalization width]:tensor(const) width/
B fwidth 2 Finput_width
normalized NPUILSZRF, L5 BR04E (batch4E) LLAMAILALITA 4EE,
shape - Iinput_shape[n,c,h,w], 1 3 Ffnormalized_shape[c,h,w],
normalized_shape:int64[] /Z‘\F')j’ﬁ} e Iinput_shape[n,c,h], {X5Z#fnormalized_shape[c,h],
F;atureﬂij\'ﬂL Ininput_shape[n,c], {¢3Z¥Fnormalized_shape[c],
HART L2 FICPUAT -
0E 1 (BRIAN 0)
’ - elementwise_affine/ NI4T LayerNorm.weight 55 LayerNorm. bias, fi 37 £fweight/bias
| ffine:int64 -
elementwise_affine:nt R BAT A 2SI [f) <) : elementwise_shape 5normalized_shape—%(; 4 Of
LayerNorm.weight y4=11f, LayerNorm.bias 401t .
eps/
eps:double B 1k Bk it P S 2 | TC PR
#
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operator SCRFE L

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Clip/ReLU6 Y

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i N f¥batch

channel/
i\ [fichannel

height/
ffii A\ ffheight

width/
i\ Fiwidth

TERR

per-layer

Elu 3HF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
1 N [¥ichannel

height/
i N\ fheight

width/
N Fiwidth

TERR

Gelu XHF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

channel/
i\ [Fichannel

height/
fii A\ ffiheight

width/
i A\ iwidth

TERR




Rackchip

AN AT

RK3562 NPU Operator List

B O el FL T IBEAR A PR 2 )

operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Relu

X

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [fichannel

height/
ffii A\ ffiheight

width/
i\ Fiwidth

TERR

per-layer

LeakyRelu

it

g

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
fii A\ ffjchannel

height/
it A\ ffIheight

width/
i A\ fwidth

TERR

per-layer

PRelu

g
i

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
1 X [¥ichannel

height/
fii A\ ffiheight

width/
N Fiwidth

TERR

slope/
PReLU &%

LSRR AN bR B C AL FE R AL

per-layer/
per-channel
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operator SR LD ACTTE IR E 1PN A BH 6 L LIRS JURESCRE (HERERNST) AL ST A
batch/ 1
il \Ifbatch
input_tensor [sequence, batch, sequence/
input_size] %’Tq)\H”]se Jence TCRR], L8R T
‘tensor " q
input_size/ 0 a5
i\ [finput_size RIRT. LUBRITF
direction/ forward: #5E GRU & 55 [F] M Rif )
direction:string v i |Teverses JHTEGRUMIE ST 1Ay If
FRAECRUIESLATIN i tirectionals 18 5 GRUIIE ST i A
batch_size/
batch_size:int64 (extern) 152 GRUKIA 1 1
batchsize
sequence_size sequence_size/ - Y A
R ;int64 (extern) 8 & GRU%I A\ [1Iseqsize JCRRL, AR
AN SR
. hidden_size/
GRU #" &£ LA S B iy ; - o .
GRU % NexGRUEL 7, % |float1s hidden_size:int64 (extern) ﬁiz{;iiﬁ%q ToRRH], AR5 per-layer

IR (extern)
I35 J9exGRUAA 1
SR

linear_before_
reset:int64

linear_before_
reset/
LBRAZF (L 35

1(T) or O(F)

input_layout:string (extern)

input_layout/ 4§ 5& 5 Xf
;41 A shape & X — 3
ffjlayout

1. snc: 457 layouttf B[4 Ashape J[seqs, batches, input_size]
2. (sn)c: 485 layoutk] BifrI%i Ashape Ay[seqs*batches,
input_size,1,1]

FORIBUS AR E M layout,  [F]IN 2R 415 1Zop S Frovt B batch_size
sequence_size. hidden_size.

output_layout:string (extern)

output_layout/ff i 5 %f
J3 47 Hishape & SL— 54
ffjlayout

1. sbnc: 5 5E layout i} i fy4i i shape A [seqs,directions, batches,
hidden_size]

2. (sn)c: 4558 layoutk] Bifry%i i shape Ay [seqs*batches,
directions*input_size,1,1]

FORIBUS AR E M layout,  [F] 2K 415 1Zop S Frov) B batch_size.
sequence_size. hidden_size.
directions>1H 1Y 3 #fbatches=1.
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operator St TIN T TN TIN e s PR I IR
HNSHE L i
batch/ batch>1} % skbatch=4n, (nyIE#¥0 , #iln<=4.
i N [fibatch VE: LSTME#LH: PR, LSTMXA: AS[FIR X R £ batch.
!nput_tgnso-r [sequence, batch, siquence/ TR fianse
input_size]:tensor i N\ [fsequence
input_size/ . o
A input_size FEBRE, IL8XT T
direction/ forward: # z LSTMIWIE 57 A A wi ]
direction:string v fi g e |TEVETSE: $EELSTMEATIZ SET7 N K I
FRAELSTMISIEREITAL | irectionals J6 5ELSTMEE 577 1L
batch_size/
batch_size:int64 (extern) T ELSTMEI A KT LIRS ARG 5
batchsize
sequence. size sequence_size/
int6a Coxtern) Tnm—_LSTMiﬁU)\Hfl TR, AR T per-layer/
seqsize r-channel
hidden_size/ pe
hidden_size:int64 (extern) LSTMHLJEH (1) JoRR, R T
hiddensize
Y SFF proj_size/ 0<=proj_size<=hiddensize
proj_size:int64 (extern) LSTMELIGAAE
LSTM #"J LU B4 [int8 projectionit} [fjproj_size | H#jPRZ0, B4 SZFEprojectionZhfig
LST™M i1 4 exLSTMALF,  [float16
SIS input_forget/ 1(T) or O(F)

(extern) 5N
exLSTMA 1) S4T30

input_forget:int64

cifg L)k $%

HATERE0, B AS

has_dropout:inté4 (extern)

has_dropout/
caffetfE 4L (findicator
LI RE

1(T) or O(F)
CaffefiE42 T, Ji Al ThAeZ sk Nindicator, TR AZICE, T
it T E .

has_projection:inté4 (extern)

has_projection/
projectionz fifi

1(T) or O(F)
FHATER 20, B AS

input_layout:string Cextern)

input_layout/4§ 5 5 X
N4 A shape & X — 5
ffjlayout

1. snc: 53 layouttf W[4 Ashape J[seqs, batches, input_size]
2. (sn)c: R E layout ) I (¥ Ashape Ay[seqs*batches,
input_size,1,1]

FORIBUS AR E M layout, W] 2K 415 1Zop S Frov) B batch_size
sequence_size. hidden_size.

output_layout:string (extern)

output_layout/4f 7& 5 X}
N4 Hishape & S — %1
ffjlayout

1. sbnc: #55E layouti] 14 it shape 4y [seqs,directions, batches,
hidden_size]

2. (sn)c: R & layout s ¥ (14 thshape /v [seqs*batches,
directions*input_size,1,1]

FORIAS R E layout, [F]I 3RS Zop S bR k) B batch_size.
sequence_size. hidden_size.
directions>1if 1% 3 ¥batches=1.
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operator SCRFE L HAZAEREY  FA A BH 6 L

LA IRESORE (YEREEANS) S EEVIEM

batch/
il \Ifbatch

channel/

i A ffchannel
channelJj [filconcatity, B T da — A4S, Hofibdi A ffchannel K
ANTREXF TR KR 8bithidE: 1605, 16bith: 8% 5.

oAth 7 71 Concat JE R il «

input_tensor [batch, channel, height,
width]:tensor

int8

float16 height/

it N Hheight

i

Concat Hh per-layer

-

\\
&
¥

width/
i\ Fiwidth

- aixs/ -
axis:int64 B T R il

batch/
i1 N\ [fbatch

channel/

i\ [Fichannel
i . . Ta B
intg input_tensor [batch, channel, height, e
float16 . .

width]:tensor

Mish

g
i

height/
il A\ ffheight

width/
N Fiwidth
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Pad

it

g

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i X f¥jchannel

height/
i\ ffheight

TEBR

width/
i\ ¥width

[1,8176]

inté4

pads:tensor

[n_begin,c_begin,h_begi
n,w_begin,n_end,c_end,
h_end,w_end]/

PSR i el =E PN ]
pad K/

H A4 3 F#n_begin,c_begin,n_end,c_end A1
h_begin,w_begin,h_end,w_endJ& R

float

constant_value:tensor

constant_value/

78 A padffifi

Je bRl

string

mode:string

mode/pad iz

X 3 Frconstant

ReduceMean A SRR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

TERR

channel/
A ffichannel

height/
i N [¥iheight

width/
Hi N [Fiwidth

[1,8192]

axes:int64[]

axes/
Fi s reducefr)

B TEIR S, 2 Hh{2,3}

keepdims:int64[]

keepdims/

- 0
R T B ARFFE AR
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

ReduceSum

AN SRR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i N f¥batch

TEBR

channel/
i\ [fichannel

height/
ffii A\ ffheight

width/
i\ Fiwidth

[1,8192]

axes:int64[]

axes/

i 2 reducef i

Ul TERR S, 2 42,3}

keepdims:int64[]

keepdims/

_— 0
T TR B AR AR

per-layer/
per-channel

Reshape

FF

int8
float16

input_tensor [batch, channel, height,
width]:tensor
(input_tensor [ 4E % A4E RS F fEnchw)

batch/
i\ [batch

channel/
1 X [¥ichannel

height/
i N\ fheight

width/
N Fiwidth

LI INHG :
(1) height * width * type_bytes <= 8192*8192*16;
(2> input_tensordEPUZER, shape c PR il

int6é4

shape (batch_o, channel_o, height_o,
width_o):tensor
(it shaped i 4 1% 44T & {Enchw)

batch_o/
it ffjbatch_o

channel_o/
it fjchannel

height_o/
it Fheight

width_o/
it iwidth

alignment=16/type_bytes:
LR -
(1) height_o * width_o * type_bytes <= INT32_MAX;

(2> Align(height_o * width_o, alignment) <= 8192*8192;

(3) % tHishapedEPUHERS,  shape G R il
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Resize

H S

H ATNPUA SR 9 &
J5 T AN I 8 15 1 e 3%
HI 5 A0 T e (L4
T HARASHE 5
[ £>Fallback#|CPU -
S

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

Y FF%batch

channel/
i X f¥jchannel

height/
i\ [¥height

[1,8192]

width/
i\ Fwidth

1.[1,8176]
2BTBORAEECHNs (sHIEREHD |, width*s*(s-1)<=8192

mode:string

mode/resize R 45 3

F Fnearest/linear

scales:int64[]

scales/ U FROR A5 £

H scale * W scale <= 64

roi:int64[]

roi/ #E{Tresizeff 4 AT
i

X % #54)7([0,0,0,0,1,1,1,1])

per-layer

Reverse
Sequence

AR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [batch

TERR I

channel/
i N\ fchannel

height/
il A\ ffIheight

[1,8192]

width/
N Fwidth

[1,8176]

batch_axis:int64

batch_axis/
i € /& 75 Jbatch 4t J

time_axis:int64

time_axis/
e &5 Atime i [

sequence_lens:int64[]

sequence_lens/
TR 7 91 e 1R o

{3 Frchannel

Sigmoid

FF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i\ [¥batch

channel/
A ffichannel

height/
i\ [Fiheight

width/
Hi N [Fiwidth

TE PR
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operator

SRR

AR

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

HardSigmoid

SR

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i\ [fichannel

Te PRl

height/
it N Hheight

width/
i\ Fiwidth

per-layer

Swish

3HF

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

channel/
1 X [¥ichannel

TERR

height/
4l A\ ffheight

width/
N Fiwidth
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operator

SRR

AR

A

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

HardSwish

3

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
il \Ifbatch

channel/
i X f¥jchannel

TEBR

height/
i\ ffheight

width/
i\ ¥width

per-layer

Softplus

it

g

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i N\ [¥batch

channel/
fii A\ ffjchannel

height/
ffii A\ ffiheight

Te Rl

width/
i\ Fiwidth

per-layer

Softmax

int8
[float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i1 N\ [fbatch

TERR

channel/
A ffchannel

T 3 H5[1,8192]

height/
il A\ ffIheight

width/
T A width

axis=1, TG R

axis=3/-1,width[1, 8192], heightJ&Fi i

axis:int64

axis/
filisoftmax )4

1,3, Bfichannelflwidth /5 [f1

per-layer
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B E T/ . .
t SR INHHERT | o Yy i fE (4 BRI
operator SCRFI L LDV EUN B A R JURESCRE (HERERNST) SRR
batch/
il \Ifbatch
channel/
input_tensor [batch, channel, height, i\ Hachannel TR
width]:tensor height/
il N\ ffiheight
width/
A Fwidth
int8 channel 77 [fSlicelt}, channel_start™ 5% .
Slice S float16 R start/ X5 per-layer
starts:int64{] P4 R L Sbit¥ci: 16%§5%, 16bitkdE: 8%IFr.
Hofth 7 17 TEBR ]
channel 77 [fSlicelf, channel_end %%} 5%
" ends/ X5
ends:int64f] YISk R Sbitkii: 16%/5%, 16bitkii: 8%I7F.
Hofth 7 17 TEBR ]
) axes/ AT R 0~3%,
:int64
axesintBa] HIR 14 AN £ i
. steps/
[int64 1
steps:intGa[] B 8 7 R 25
batch/
i\ [batch
channel/
input_tensor [batch, channel, height, i1\ Hachannel PR
width]:tensor height/
i N\ fheight
ints width/
Split W float16 i\ fiwidth per-layer
L axis/ -
axis:int64 D1 Ta B
channel 75 [ISplitif, B T & ja— ANt 4k, Hofb4 it channel 75
splt BHF .
split:int64[] O DU B
EDID RN RIE gionrs. 16xt5%, L6bittcti 815+
HoA 7 17 JE PR o
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operator SCRFI B LD ACTTE IR E 1PN A BH 6 L LIRS JURESCRE (HERERNST) AL ST A
batch/
il \Ifbatch
channel/
int8 : » i X f¥jchannel
Tanh S float16 |n_put_tlensor [batch, channel, height, BRI per-layer
width]:tensor height/
il N\ ffiheight
width/
i Hwidth
batch/
i N\ [¥batch JERR
channel/
O '~
input_tensor [batch, channel, height, i\ fychannel [1,8192]
width]:tensor height/ '
i N [¥iheight
width/
i N fwidth [1.8176]
int8 R 5 0 F
Transpose Fad float16 1. i ikin_shape[nl,c1,h1,wl],out_shape[n2,c2,h2,w2]
2. DUFhEEHRSY 5] 79(1) perm=[0,2,3,1], NCHW->NHWC. (2)
perm=[0,2,1,3], NCHW->NHCW. (3) perm=[0,3,1,2], NCHW-
>NWCH. (4) perm=[0,3,2,1], NCHW->NWHC.
3. DB DU B TE 0 5 2R . (AR R R S BRI MR m . b
perm:int64[] axis order/ FERN: LA SHNCL. c2H8 8 L 8bitkiiE: 164 5%,
’ e BRI 16bit# 4l : 8% 5% .
4. NPUFRHIT: (1) perm=[0,2,3,1]i}, 8bit¥#i,
h1*w1<2048*2048, wl*c1<2048*512; 16bit 5 4% I ,
h1*w1<2048*2048, w1*c1<2048*256, (2) perm=[0,3,1,2]
I, h1*w1<2048*2048. (3) perm=[0,3,2, 1],
h1*w1<2048*2048,h2*w2<2048*2048.
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Convolution

S

int8
[float16

input_shape [batch, channel, height,
width]:tensor

batch/
i1 N ffbatch

TERR

channel/
i\ [fichannel

TERR

height/
ffii A\ ffiheight

TEBR

width/
i\ Fiwidth

SRS 24 A width 4776 R
VR Z AR\ )

kernel_shape [num_output, num_input,
kernel_h, kernel_w]:int64[]

num_output/
#fir i fjchannel

Te Rl

num_input/
i1 X [¥ichannel

TERR I

kernel_h/
height 7 [1] fykernel K /s

kernel_w/
width 77 7] i kernel K /s

[1,31]

strides [strides_h, strides_w]:int64[]

stride_h/
height /7 [1] [ strides K

7N

stride_w/
width 77 7] {1 strides K /s

[17]

pads [pads_top, pads_left, pads_bottom,

pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
rightJ7 i {1y pads K /s

pads_top/
top 5 [ () pads K /s

pads_bottom/
bottom J5 ] fpads K /s

[0,15]

group:int64

group/
groupffi K/

TERR

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height /7 [ i dilations K
7N

dilations_w/
widtht /7 [ ff]dilations
N

[1,32]

per-layer/
per-channel
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operator

SRR

AR

N

BEEBY
NS HE L

LA

JHESCRE (HEBERR )

S EEVIEM

Depthwise Convolution

S

int8
[float16

input_shape [batch, channel, height,
width]:tensor

batch/
i1 N ffbatch

TERR

channel/
i\ [fichannel

TERR

height/
ffii A\ ffiheight

TEBR

width/
i\ Fiwidth

SRS 24 A width 4776 R
VR Z AR\ )

kernel_shape [num_output, num_input,
kernel_h, kernel_w]:int64[]

num_output/
#fir i fjchannel

Te Rl

num_input/
i1 X [¥ichannel

TERR I

kernel_h/
height 7 [1] fykernel K /s

kernel_w/
width 77 7] i kernel K /s

[1.8]

strides [strides_h, strides_w]:int64[]

stride_h/
height /7 [1] [ strides K

7N

stride_w/
width 77 7] {1 strides K /s

[17]

pads [pads_top, pads_left, pads_bottom,

pads_right]:int64[]

pads_left/
left /7 [ ffipads A /s

pads_right/
rightJ7 i {1y pads K /s

pads_top/
top 5 [ () pads K /s

pads_bottom/
bottom /7 1] fJpads K 7>

[0,15]

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height /5[] f)dilations A
N

dilations_w/
widtht 7 [ [ dilations K
7N

[1,32]

per-layer/
per-channel
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operator St YT N e Hsk P RIS B
o NS L - )
batch/ X
i1 N ffbatch LR
channel/ X
) _ i\ [fichannel JERR
input_shape [batch, channel, height,
width]:tensor height! -
i\ fheight <
width/ AU 24 A width 2278 B il
i A\ width s NV RN
num_output/
#fir i fjchannel JERR
num_input/ .
) i N\ ffichannel TR
kernel_shape [num_output, num_input,
kernel_h, kernel_w]:int64[]
kernel_h/
height 7 [1] fykernel K /s
[1,31]
kernel_w/
width 75 15 {1 kernel K/
ConvTranspose/ int8 stride_t/ er-layer/
D Y5 ifloat16 height7 1 ffjstrides k: per-iay
Deconvolution PN per-channel
strides [strides_h, strides_w]:int64[] [1,8]
stride_w/
width 77 7] {1 strides K /s
pads_left/
left /7 [ ffipads A /s
YH§0-15
pads_right/
right s i ifipads K/ | 4 & pad i i 74
pggz [ﬂaﬂ?ﬁ%}éfadsflm’ pads_bottom, ANSCRE kernel_h * dilations_h - dilations_h - pads_top < 0
pads_nightl: pads_top/ ANSCFF kernel_w * dilations_w - dilations_w - pads_left < 0
top /7 ] (F)pads K /s A HF stride_h *(height - 1) - pads_top + 1 < output_h

pads_bottom/
bottom J5 ] fpads K /s

ANz HE stride_w *(width - 1) - pads_left + 1 < output_w

group:int64

group/
groupffi K/

1, 4 HAY 4num_input=num_outputit}, 37 ffnum_output

dilations [dilations_h,
dilations_w]:int64[]

dilations_h/
height /7 [ i dilations K
7N

dilations_w/
widtht /7 [ ff]dilations
N

[1,32]
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operator SR LD ACTTE IR E 1PN A BH 6 L LIRS JUHRESCRE CHEEEANST) AL ST A
input_tensor_1 [M, K]:tensor
M,K,N/
T . AMatmul 23, - 25 [H Matmul
N HyMatmul s, - 295 [l Matmu
input_tensor_2 [K,N]:tensor
. alpha/ N
alpha:double §iltE ARBIRE fiscale | CPR )
MANSZFE H T HCPU fint8 per-layer/
Gemm SEH float16 per-channel
. beta/ -
beta:double §3 A CHE R [lscale ToRR i
- transA/
transA:int64 A 7 b
W i Astensor L 5 B
. transB/
transB:int64 B [ L
batch/
i \ffJbatch
W feature :
batch & R il
channl, K3 H¥[1,8192]
N ) . channel/
o S FF input_tensor_1 [batch, channel, K, #i A ffichannel feature+constanti
N]:tensor N
I Fiinput_tensor_1Afeature, %% Jybatch*channel{™feature[K,N,1,1] +
I int8 weight[M,N,1,1]ffjconv;
I T SRR L N1, ; ]
MatMul (4d) fe,li:?eﬁj;\y float16 Fiinput_tensor_2 Afeature, %% Jybatch*channel™feature[1,N,M,1] + per Ia;yer/ |
saturelf ) per-channe
K/ weight[K,N,1,1]ffJconv;
WK NXJ‘?;‘T;TEE? 32%??
RARH RN FHAth 25 5 Al convAf ]
featuretconstant input_tensor_2 [batch, channel, N,
M]:tensor
N/
HIAIM
M/
HIAIM
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operator

SCRFE L

N HE 26T

N

eI
HANSHE L

LI

ISR (HERERNSTD

BT A

Expand

BEE

int8
float16

input_tensor [batch, channel, height,
width]:tensor

batch/
i A ffbatch

channel/
i A ffchannel

height/
it N1 height

T bR

width/
i A [Fwidth

int64

shape (batch_o, channel_o, height_o,
width_o):tensor

batch_o/
% tH f¥ibatch_o

channel_o/
i H4 fiichannel

height_o/
% i height

il

width_o/
i H width

per-layer/
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operator

SCHRFE DL

B

A

Ty

pa-eil)
HASHEE L

LI HANI

JTHRSCRE CHERERNT)

HA ST A

Where

XHF

int8
float16

int64

x_tensor [batch, channel, height,
width]:tensor

batch/
% \ ffibatch

channel/
i\ [fichannel

Te BR

height/
i A\ height

width/
i A [Fwidth

int8
float16
int64

y_tensor [batch, channel, height,
width]:tensor

batch/
i1 N [¥1batch

channel/
i1 N\ ffichannel

TERR il

height/
i N\ [ height

width/
i\ [Fwidth

bool

mask_tensor [batch, channel, height,
lwidth]:tensor

batch/
i1 \ [¥1batch

channel/
i A\ [fichannel

height/
41 A\ fftiheight

Te PR

width/
i A\ Fwidth

int8
float16

shape (batch_o, channel_o, height_o,
\width_o):tensor

batch_o/
i tH 1) batch_o

channel_o/
i1 i i channel

height_o/
il tH ¥ height

Te PR

width_o/
it 1 width

per-layer/
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operator SRR L HIPANEAE eI E 1PN MBS 2R JRESCRE (HEREAN ST BRI
= =]
batch/ ,
i1 N\ ffbatch LR
channel/ TR 3 H5[1,8192]
A A ffchannel
X input_tensor_1 [batch, channel, height,
int8 width]:tensor
float16 I
exSoftmaxMask i height/ per-layer
i N ffiheight
il fiheg axis=1, G
axis=3/-1,width[1, 8192], height J& i i
width/
i\ fwidth
batch/ 1
i\ [batch
channel/ T 30 45(1,8192]
A fichannel
input_tensor_2 [batch, channel, height,
width]:tensor
height/ !
i [fiheight
width/ .
PO axis=1: [1]
i A Hywidth axis=3/-1,[1, 8192]
L axis/ SN
. , |
axis:int64 J——— 1,3, Richannelflwidth /5[]
mask_value:int64 , 0kl
mask/

i Emask [FE
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i EL I

Nt LR TSR (4EEERNST) BT

operator SRR LIPNE-E/ Tt E DN

batch/
i1 A\ Hbatch

ints x_tensor [batch, channel, height, channel/ C*h* w2 R BRI

in — e 3 N )
float16 width]:tensor i\ Hichannel ShitHCH: 16 %/5%, 16bithcHE: 8%
height/

i A height

width/

i\ Ifwidth
S

exGlu X H ety

i axis/
axis:int64 )53 1 4

axis ==
Int64
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operator KA WALIEXE  [0A ey S PR R BRI

Convolution + Relu T

Convolution + Clip TR

Convolution + R

PRelu/LeakyRelu

Convolution + Add PR

Convolution + Mul R

Convolution + Sigmoid | AN 3 ¥
Convolution + Tanh AN HE
Convolution + Softplus | A3z £
comgatons |
comabtion L
Convolution + Elu AN S
Convolution + Swish | A 3 5
Convolution + Mish NS HF

[7]Convolution
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operator KA WALIEXE  [0A ey S PR R BRI

Convolution + Relu T

Convolution + Clip TR

Convolution + R

PRelu/LeakyRelu

Convolution + Add PR

Convolution + Mul R

Convolution + Sigmoid | AN 3 ¥
Convolution + Tanh AN HE
Convolution + Softplus | A3z £
comgatons |
comabtion L
Convolution + Elu AN S
Convolution + Swish | A 3 5
Convolution + Mish NS HF

[7]Convolution
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operator SR AEAET  |HA ;%%2;&3 v AURHLR [ R B

ConvTranspose + Relu | A~ %
ConvTranspose + Clip | ANz £;
ConvTranspose + g e g
PRelu/LeakyRelu MR
ConvTranspose + Add | A S 45
ConvTranspose + Mul | A8 3 ¢
ConvTranspose + YR
Sigmoid RS
ConvTranspose + Tanh | A 345
ConvTranspose + N "
Softplus WASTHE
ConvTranspose + N I
HardSigmoid MARSCH
ConvTranspose + S N
HardSwish AR
ConvTranspose + Elu | p A~ 37 45
ConvTranspose + s .
swish AN SRR
ConvTranspose + Mish | 145 % £

[F]ConvTranspose
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operator St TIN T TN TIN sy sty PR CRRIER) IR

Depthwise Convolution
+ Relu

-k
3]

X

Depthwise Convolution
+ Clip

X

Depthwise Convolution
+ PRelu/LeakyRelu

<4t

Depthwise Convolution
+ Add

LS

Depthwise Convolution
+ Mul

AR

Depthwise Convolution
+ Sigmoid

M

Depthwise Convolution
+ Tanh

AN

Depthwise Convolution
+ Softplus

AN SR

Depthwise Convolution
+ HardSigmoid

AN

Depthwise Convolution
+ HardSwish

HANSHF

Depthwise Convolution | |

+Elu

Depthwise Convolution
+ Swish

HANSHF

Depthwise Convolution
+ Mish

ANSHF

[7]Depthwise Convolution
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B T i O T A PR A )
¥ B T
operator S WARERT A ;ﬁ S vyshit PRSCHE CRRERNE R
Add+Relu R [7] Add
Mul+Relu N [FIMul
Convolution+Add+Relu] 374 [7]Convolution
Ve
(1) PR

1. OP(A(N,C,H,W),B
2. OP(A(N,C,H,W),B
3. OP(A(N,C,H,W),B
4. OP(A(N,C,H,W),B

N,C,H,W)): OP(A(1,16,32,8),B(1,16,32,8))=C(1,16,32,8)
C.1,1)): OP(A(1,16,32 8),B(16))=C(1,16,32,8)

scalar)): OP(A(1,16,32,8),B(1))=C(1,16,32,8)

H,W)): OP(A(1,16,32,8),B(32x8))=C(1,16,32,8)

PO MREUR R R, @R EER TR . RSRTEIE HACRE BE RT RE.

(2) ARG T, [ab]#oR L FFab; {ab,c}RNZFFab,c.
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i 5l FEL T B A R 23 )

Operator ik FIE 2 Pi A
Add pilitFSE(E e PR 1
AveragePool Al I PR Al
ArgMin B /IMELindex e PR 1
ArgMax W i KB P index 7c PR Al
BatchNormalization ftEIH—1k 0 R i
SRC ¢ #¥ :
Cast BRI float32/bool/int8/float16/int32/int64
DST#F: float32/int8/int32/float16
Clip HoRE e 2 o PR ]
Concat IR axisf{ 32 #§{0,1, 2, 3}
Convolution LR To PR
ConvTranspose/Deconvolution 1 B y il
Cos RIL R o PR ]
DataConvert B R e X HE bool/int8/floatk 7Y i 4
DepthToSpace B 7 [ 4 8] 7 [ 4 To PRl
Div RESPS(E e B 1
Equal &T e B 1
Exp TaHek 2 e PR 1
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Operator ik FIE 2R Ui B

Flatten PP HRAF e PR 1

Gather RABRAE e B 1)

Greater KT e PR 1

GreaterOrEqual KE&T TG PR Al

GRU RESLEIE TeBR

GRU (extern) REE RN e B 1) ONNXH" e 5.1
HardSwish (extern) WS R TG B ) ONNX#" J 5 1
InstanceNormalization A1k JERR

LayerNorm (extern) EI7—4k TR ONNX¥™ JE .+
Less INT TR

LessOrEqual INEF JoRR

LogSoftmax P R batchsize {3 #F 1

LpNormalization Lp/H—1k 0 R

LRN (extern) RS2 — £k T PR ONNX¥" 5+
MatMul % YEFE AT 3 To bR

Max S INE] e PR 1

MaxPool ORI To PR ]
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Operator ik FIE 2 Ut B
MaxRoiPool X sk Kt A To PR ]

MaxUnpool S A i R tAL I PR Al

Mish(extern) T R B T PR 4] ONNX¥" B+
Min W /ME ToBR A

Mul Feik ToBR A

Pad 7 e B 1)

Pow RO e B 1)

Proposal (extern) [X I 2 15 X % batchsize {2 #F 1 ONNXY™ JE 5+
ReduceMax WHTE R 4EE T Max a2 BEAS e R o A4

ReduceMean TR E 4E T 5 Mean i L e FE A R I A4

ReduceSum W TE R 4EE 115 Sum a2 BEAS e R o 44

ReduceMin R E 4L TS Min i L AR A R I A4

Reorg Bt FHE ToBR A

Reshape o AR A ToBR

Resize Hle 98 = 7 TR 4 SCRHEME T3 bilinear; nearest2d

ReverseSequence 75 B Jo BRI

RMSNorm (extern) BITRIA— 1k JERR il ONNXY" e 5.5
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CPU Operator List

B Ot FL T B AR A PR3 )

Operator ik FIE 2R Pi B

RoiAlign X 35k %} it Ak % 32 ¢ Avg Pool Mode,batchsize 1 75 1

ScatterND NZER 51 AL e PR 1

Sin DR To BR A

Slice ) B 4 batchsize ¥ % #F 1

Softmax WO A batchsize {3 HF 1 5 ONNX OPSET 11417 —%K
Softmax (extern) T batchsize 14 & F5 1 %\l\lgjrﬁﬁ% EONNX OPSET 13#)
SpaceToDetph 22 [B) 77 (7] [m) JE 3 T [ e 4 TG PR Al

Split o B TERR

Sart KFITHR ToBR ]

Squeeze R A H i 4t JeBR

Sub PRk ToBR ]

Tanh XU it 1E V) f 4 TERR

Tile ¥ e 42 LB batchsize {3 #F 1,/ 3 HFbroadcasting

Transpose HEIHE JeRR

Upsample EoRFE Y 720 bilinear; nearest2d

Not oI L E|S TERR

where i I maskHUEL T BR il

1
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R CPU Operator List T Al P JBE A B 2 ]
Operator P A2 i B
[} e > %
MatMul 4 ofi K M e T B /\SLZT%LCfloa_tlﬁ, T EGPUML L .(/%
(Rockchip_RKNPU_User_Guide_RK
NN_API) )
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AT TR 4 N L i B Fifi o p B T I AD B TR A F]

F-E A N\ S H 1 BH
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AN AT

AT A N\t 3

B 5 el FEL T BB A R 28 )

1. AR\ UL

AN i i . Sk
PO T o oty TR L cwiam) kb
e RSPy ; = i mean/scale/quan : N
SRS I el B X B Mokt Sl il ey e T T YN
(channel) (channel) |44 A\JEi& (channel) ~1,3,4 (75 WLIEREQ) (channel)
H134 41,34 k134
uint8 B BRI width/kernel_h/kernel wi Zip 2 LL TR IR
NPU 1. width * dilation_kernel_h < 1024*N
int8 2. width <= 4096
int8 8 1 HAPNLALE 7T HEE, BB B RAZ SR, SEPANRTH R U Te bR
floatl6 Convolution: N = 8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 )
SRS CPU Depthwise Convolution: N = 8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 4096 )
Al 8) T ConvTranspose/Deconvolution: N = 8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 )
RK3566/3568 - uint8 FAB RS Y width/kerel_h/kernel _w 7 25 2 LA R Bzl
1. width * dilation_kernel_h < 1024*N
int8 2. width <= 4096
float16 CPU 4 1 HAPNDBAUALETH AL, BT E R BRI, BB BIUNK 5T (R TERR A
float16 Convolution: N =8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 )
AR (R Depthwise Convolution: N = 8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 4096 )
8) T ConvTranspose/Deconvolution: N = 8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 )
TE B E[¥i3 Te B CPU 1 1 Te B 7o bR
uint8 H BRI width/kernel_h/kernel w23 & DL R =K«
NPU 1. width * dilation_kernel_h <= 2048 * N
int8 2. width <= 8192
int8 16 1 HAPNLALE TS, BB B RAZ IR, S RUNGT 7 U T Te BR
float16 Convolution: N = 12 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 ), 3)
TR TR CPU Depthwise Convolution: N = 12 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) / 2048 ), 3)
. 8) T ConvTranspose/Deconvolution: N = 12 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) /128 ), 3)
RK3588 o uints 2GRS [fwidth/kernel _h/kernel _w i B4 2 UL T Pk
1. width * dilation_kernel_h <= 1024 * N
int8 2. width <= 8192
float16 CPU 8 1 FHANDAURLETH S, B R E AR SRR, FE BN 57 (R TERRA]
float16 Convolution: N = 12 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 ), 3)
HABRA ke Depthwise Convolution: N = 12 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) / 2048 ), 3 )
8) I ConvTranspose/Deconvolution: N = 12 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) /128 ), 3)
TG B 1) Heagk T BR ] CPU 1 1 JeBR 1 To PR
&AM [fiwidth/kernel_h/kernel _wi B 2 UL R P
uint8 1. width * dilation_kernel_h <= 2048 * N
2. width <= 4096
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WEMET [ERE PNl B i R R A PR F
RV1103/ . . JUPNDAUHLBITI B AL, GBI BN 2SR, S HRBRBINKTHE R T TR |
RV1106 intg a4t ints NPU 16 Convolution: N = 8 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) /128 ), 2)
n Depthwise Convolution: N =8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 4096 )
ConvTranspose/Deconvolution: N = 8 - MAX( CEIL( (dilation_kernel_h * dilation_kernel w)/128),2)
uint8 B BRI width/kernel_h/kernel wiF Zip 2 LL TR IR
- NPU 1. width * dilation_kernel_h <= 2048 * N
_ intg 16 2. width <= 4096
int8 HANDBAUALR| 7R EE, B HVE B ERRAZ 3R, S ERRRINKTHE T T Te B
float16 Convolution: N = 8 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 ), 2 )
FAh A (R CPU Depthwise Convolution: N = 8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 4096 )
AT 8 ConvTranspose/Deconvolution: N = 8 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) / 128 ), 2)
RK3562 uint8 B BRI width/kernel_h/kernel wi s 2 LL TR I
1. width * dilation_kernel_h <= 2048 * N
int8 2. width <= 4096
float16 cpPU 8 HAND AR, BRI E AR, S BBANI 7 R R TE M
float16 Convolution: N = 8 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) /128 ), 2))
HoAh KT (x5 Depthwise Convolution: N =8 - CEIL( (dilation_kernel_h * dilation_kernel_w) / 4096 )
8) o ConvTranspose/Deconvolution: N = 8 - MAX( CEIL( (dilation_kernel_h * dilation_kernel_w) /128 ), 2)
TR | [t T BR 1) CPU 1 TR T R |
LR
L A AR AT X T8 DIAPT, IEAPTIC AT 55 403K
2, B NG R0 S B SR AT N IUAPT P (¥w_stride BIEE WIS, R w_stride NCRFHE
3. A TE (width) EREIEIE (channel) %M FAEXMFER, HATLLR 4. HHAAS T Eneanflscale, B KmeanFlscal et B AHOAIL
5. #iEiE (channel) > 4, Nmean/scale¥Gi— I — A4, Blmean[0]Flscalel0] 6. #51EATF MKRBMNEH quantiffE
7. RV1106/RV1103AN3Z #FCPUff)mean/scale/quant{F
8. i ANX 5 B SR AT RE AL E)
0. FHEA:

CEIL (x) ¥gx[a b ( 7=fl: CEIL(0.4)=1)

MAX (x, v) B3RHx. vy OB RAE Onfil: MAX(2,3) = 3) dilation kernel h = kernel h * dilations h — dilations h + 1 dilation kernel w = kernel w * dilations w - dilations w + 1
10~ FEARIAEIES % (Rockchip RKNPU User Guide RKNN API)
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m BB\ 4 9 S OB TR 1 A 7
2 AV U8
- TR 6y R e & i Layout . .
BTG Kl ﬂ;*é A0 H 4 MELAYOUt o nne LR e Bk WS 55 SR
2)
NCHW x x
NHWC 8T LR £
int8
mIG— ERMRET, 1685, &E— 2
NCIHWC2 j;f; %gj&ff% 5%, BRI HW A% 55
. UNDEFINE I %
RK3566/3568 NG 5 -
q NHWC AR D
0atl6
RJE— EEPEET, 8%, RE—EIEH
NC1HWC2 B T4 5 AW EE A%} 55
UNDEFINE B %
TEBR 1 E[¥i3 UNDEFINE ¥ &
NCHW T Vo
ints NHWC 16555 R
" i 5 — R ERS 32% 5 — 2
NCIHWC2 ggﬁggﬁgﬁf 5% 5 a5
. UNDEFINE Ba T
RK3588 NCHW v W
NHWC 8% 57 (FERELD W
floatts F RERFT. o0 E AT
NC1HWC2 B e W EE AN} 55
UNDEFINE T %
ToBR B[t
UNDEFINE " o
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o N L BRI A R A 7]
i — Z AT, 32X5%, &2k
RV1103/ NC1HWC2 %ﬁ;u%ﬁ 1605 weR H+WEZA %) 55
RV1106
int8 A4k NHWC c
NCHW v v
- NHWC o
" RJEEEBRRE T, 3205, ®E 2
NCIHWC2 zgxgﬁﬁf% 5% B R a5
. UNDEFINE b 5
RK3562 NCHW C v
NHWC ZS Vo
floatté YR A E R TS Y =R = E 2
NCIMWC2  lgwrpeny  [MERAEE
UNDEFINE 7 %
T PR Aradk UNDEFINE ¥ 7
R

R4 tensor 8L ENHWCH, i L BORNPUSEEL I, T XSFFER,  cpuSEBL I A X 55 R 5
o RS BE R AL int8/F loat 16 /AR AL i J5 — J2 IR dh dan Hh 1 5 2R 2

« NCHWAgH, Qi B ENPUSEBIR F 2545 DUEZ N4 H N A2 TT R s i ze Blquery H R Fsize s

« NCIHWC2#r i, FiH WAFHFRE I sizebhquery SR M size s

~ W N —
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