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#define ENCODER_RESOLUTION 1440.0
#define WHEEL_DIAMETER 0.058
#define D_X 0.18
#define D_Y 0.25
#define PID_RATE 50

double pulse_per_meter = 0;

float rx_plus_ry_cali = 0.3;

double angular_correction_factor = 1.0;
double linear_correction_factor = 1.0;
double angular_correction_factor = 1.0;
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void Kinematics_Init(void)

Vwl = Vix — Viy —
Vyo = Vix +Viy + O
Vw3 = Vix + Viy — ©
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Vwd = Vix — Viy + (1% +1y)
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19 //BTFEZ—E, BEIRIEE i FAIERWHEEL_DIAMETER*3. 1415926, HiSas/ AR 155 HENCODER_RESOLUTION, MEBYI4wi3asEe——l AR SRS FIARK AT S5 FRIHImAIER,

20 pulse_per_meter = (float)(ENCODER_RESOLUTION/(WHEEL_DIAMETER*3.1415926))/linear_correction_factor;
21

22 float r_x = D_X/2;

23 float r_y = D_Y/2;

24 rx_plus_ry_cali = (r_x + r_y)/angular_correction_factor;

25 }
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30 e EBHIEIATIERNEE (— I PIDEEIEHI, BYREESETERI )

31 */

32 | yoid Kinematics_Inverse(intl6_t* input, intl6_t* output)

33 ¢

34 float v_tx = (float)input[e];

35 float v_ty = (float)input[1];

36 float omega = (float)input[2];

37 static float v_w[4] = {0};

38

39 v_w[@] = v_tx - v_ty - (r_x + r_y)*omega;

40 v_w[l] = v_tx + v_ty + (r_x + r_y)*omega;

41 v_w[2] = v_tx + v_ty - (r_x + r_y)*omega;

42 v_Ww[3] = v_tx - v_ty + (r_x + r_y)*omega;

43

44 //IHE—TPIDIEHIEEIR, BYIioasiEERIZH

45 output[0] = (int16_t)(v_w[0@] * pulse_per_meter/PID_RATE);
46 output[1] = (intl16_t)(v_w[1] * pulse_per_meter/PID_RATE);
47 output[2] = (int16_t)(v_w[2] * pulse_per_meter/PID_RATE);
48 output[3] = (intl16_t)(v_w[3] * pulse_per_meter/PID_RATE);
49 }
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#define ENCODER_MAX 32767
#define ENCODER_MIN -32768
#define ENCODER_LOW_WRAP ( (ENCODER_MAX - ENCODER_MIN)*@.3+ENCODER_MIN)
#define ENCODER_HIGH_WRAP ((ENCODER_MAX - ENCODER_MIN)*@.7+ENCODER_MIN)
#define PI 3.1415926

//ZEEEX
int32_t wheel_turns[4] = {0};
int32_t encoder_sum_current[4] = {0};
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void Kinematics_Forward(intl6_t* input, intl6_t* output)

{
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static double dv_w_times_dt[4]; //#FBHTEMEdxw=dvw*dt
static double dv_t_times_dt[3]; ///E&BFAIE L Edxt=dvt*dt
static int16_t encoder_sum[4];
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// LR FIRHOREE BT -1, LA EBTARIEE
encoder_sum[0] = -input[0];
encoder_sum[1] = input[1];
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encoder_sum[2] = -input[2];

N
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encoder_sum[3] = input[3];
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// IR E AL
for(int i=0;i<4;i++)

{

W w W N
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if(encoder_sum[i] < ENCODER_LOW_WRAP && encoder_sum_current[i] > ENCODER_HIGH_WRAP)
wheel_turns[i]++;

else if(encoder_sum[i] > ENCODER_HIGH_WRAP && encoder_sum_current[i] < ENCODER_LOW_WRAP)
wheel_turns[i]--;
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else
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wheel_turns[i]=0;
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2 for(int i=0;i<4;i++)
{

ii dv_w_times_dt[i] = 1.0*(encoder_sum[i] + wheel_turns[i]*(ENCODER_MAX-ENCODER_MIN)-encoder_sum_current[i])/pulse_per_meter;
25 encoder_sum_current[i] = encoder_sum[i];
46 !
47 N —
8 1/ BB ELE
19 dv_w_times_dt[0] = -dv_w_times_dt[0];
50 dv_w_times_dt[1] = dv_w_times_dt[1];
51 dv_w_times_dt[2] = -dv_w_times_dt[2];
52 dv_w_times_dt[3] = dv_w_times_dt[3];
53 N — N
< // BRI (base_Link) TxH. yHZEMEEENSYawifighmZEttrad —RANEIAHIZHE
55 dv_t_times_dt[0] = ( dv_w_times_dt[3] + dv_w_times_dt[2])/2.0;
s6 dv_t_times_dt[1] = ( dv_w_times_dt[2] - dv_w_times_dt[08])/2.0;
57 dv_t_times_dt[2] = ( dv_w_times_dt[1] - dv_w_times_dt[2])/(2*wheel_track_cali);
58 N N — _
<9 // BRI EEREIT AR (odom_frame) THIVIESAX, Y, Yawihtz
60 //dx = ( vx*cos(theta) - vy*sin(theta) )*dt
61 //dy = ( vx*sin(theta) + vy*cos(theta) )*dt
62 output[0] += (intl16_t)(cos((double)output[2])*dv_t_times_dt[0@] - sin((double)output[2])*dv_t_times_dt[1]);
63 output[1] += (intl16_t)(sin((double)output[2])*dv_t_times_dt[@] + cos((double)output[2])*dv_t_times_dt[1]);
64 output[2] += (intl6_t)(dv_t_times_dt[2]*1000);
65 — .
6 //YawIhA RGBS R-2n -> 21
67 if(output[2] > PI)
68 output[2] -= 2*PI;
69 else if(output[2] < -PI)

output[2] += 2*PI;
70 utput[2]
71 Ly - = FONTYTIy,
72 /1 RIEHEEAX Hly 3y awIHBFAS A, FEROS I ERLAATIE]
73 output[3] = (intl6_t)(dv_t_times_dt[0]);
74 output[4] = (intl6_t)(dv_t_times_dt[1]);
75 output[5] = (intl6_t)(dv_t_times_dt[2]);
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