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typedef enum {

CAN_PACKET_SET_DUTY =0, /5= LA
CAN_PACKET_SET_CURRENT, /IR
CAN_PACKET_SET_CURRENT_BRAKE,  // HLAIZERIZ
CAN_PACKET_SET_RPM, /] A
CAN_PACKET_SET_POS, /] BB
CAN_PACKET_SET_ORIGIN_HERE, /LB R A
CAN_PACKET_SET_POS_SPD, VAR =REIEEZN N

} CAN_PACKET_ID;

void comm_can_transmit_eid(uint32_t id, const uint8_t *data, uint8_t len) {
uint8_t i=0;
if (len > 8) {
len = 8§;
}
CanTxMsg TxMessage;
TxMessage.Stdld = 0;
TxMessage.IDE = CAN_ID_EXT;
TxMessage.Extld = id;
TxMessage.RTR = CAN_RTR_DATA;
TxMessage.DLC = len;
for(i=0;i<len;i++)
TxMessage.Datali]=datali];
CAN_Transmit(CHASSIS_CAN, &TxMessage); //CAN 1K i% TxMessage (¥

void buffer_append_int32(uint8_t* buffer, int32_t number, int32_t *index) {
buffer[(*index)++] = number >> 24;
buffer[(*index)++] = number >> 16;
buffer[(*index)++] = number >> 8;

buffer[(*index)++] = number;

void buffer_append_int16(uint8_t* buffer, int16_t number, int16_t *index) {
buffer[(*index)++] = number >> §;

buffer[(*index)++] = number;
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MOTIVATE ADVANCED ROBOTIC SYSTEM

5.1.1 §Z

7 2 PR =R IR i e X
HIEHL Data[0] Data[1] Data|2] Data[3]
Bl 0~0xff 0~0xff 0~0xff 0~0xff
o 1 AR LAt 25-32 6 | HESEE 1724 4% 25 b 9-16 £ 523 1-8 7

void comm_can_set_duty(uint8_t controller_id, float duty) {
int32_t send_index = 0;
uint8_t buffer[4];
buffer_append_int32(buffer, (int32_t)(duty * 100000.0), &send_index);
comm_can_transmit_eid(controller_id |
((uint32_t)CAN_PACKET_SET_DUTY << 8), buffer, send_index);

5. 1.2 BHRFER

R PR R 5 s e
e EiL A Data[0] Data[l] Data[2] Data[3]
SEA 0~0xff 0~0xff 0~0xff 0~0xff
Xof 1 AR HLVAL 25-32 £ HLAL 17-24 4 HLAL 9-16 £ HLA 1-8 fif

Horr, HREUE Y int32 287, #{E-60000-60000 fX.3-60-60A.
LR R A B 7
void comm_can_set_current(uint8_t controller_id, float current) {

int32_t send_index = 0;

uint8_t buffer[4];

buffer_append_int32(buffer, (int32_t)(current * 1000.0), &send_index);

comm_can_transmit_eid(controller_id |

((uint32_t)CAN_PACKET_SET_CURRENT << 8), buffer, send_index);
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MOTIVATE ADVANCED ROBOTIC SYSTEM

5. 1.3 HERAERER
FEL A ZE A R IR B 2
HIEAL Data[0] Data[1] Data[2] Data[3]
ik 0~0xff 0~0xff 0~0xff 0~Oxff
WERAR R | RIZEHLURE 25-32 67 | RIZEHLE 17-24 7 | RIZEHIR 9-16 1 | RIZEHLE 1-8 fif

Horr, AR REUE Y int32 28, #fl 0-60000 183% 0-60A.
LI A 2R A R A A1 A
void comm_can_set_cb(uint8_t controller_id, float current) {
int32_t send_index = 0;
uint8_t buffer[4];
buffer_append_int32(buffer, (int32_t)(current * 1000.0), &send_index);
comm_can_transmit_eid(controller_id |

((uint32_t)CAN_PACKET_SET_CURRENT_BRAKE << 8), buffer, send_index);
}

5. 1.4 HEFER
L EE AR 7 W 42 o A

EEFFKD

FoC .
LI

v

Data[0] Data|1] Data|2] Data|3]
v [ 0~0xff 0~0xff 0~0xff 0~0xff
o 1 AR HJF 25-32 fif THPE 17-24 £ HJEF 9-16 fir S 1-8 fr

Hor, EEEEE A int32 Y, EH-100000-100000 183 -100000-100000 L4453 .
LI R IR IR
void comm_can_set_rpm(uint8_t controller_id, float rpm) {

int32_t send_index = 0;

uint8_t buffer[4];

buffer_append_int32(buffer, (int32_t)rpm, &send_index);

comm_can_transmit_eid(controller_id |

((uint32_t)CAN_PACKET_SET_RPM << 8), buffer, send_index);

27/42
https://www.cubemars.com/



https://store.cubemars.com/

®
ubeMars
MOTIVATE ADVANCED ROBOTIC SYSTEM

5.1.5 P BIHER
A7 BB AN 1T s 42 | AT 1
B Fip ali=RE ]
4 ig_ref
ER B FOC s
id_ref=0 Eﬁiﬁ‘lﬂ: "
o7 B I O IE B e
HyEAL Data[0] Datal[1] Data|2] Datal[3]
FeN Bl 0~0xff 0~0xff 0~0xff 0~0xff
o 1 AR {7 & 25-32 i1 1B 17-24 fif fi7 8 9-16 fir 8 1-8 fir

Hrf, 785 int32 %, U -360000000-360000000 13 {7 & -36000° ~36000° ;

fr IR IEGIRE

void comm_can_set_pos(uint8_t controller_id, float pos) {
int32_t send_index = 0;
uint8_t buffer[4];
buffer_append_int32(buffer, (int32_t)(pos * 10000.0), &send_index);
comm_can_transmit_eid(controller_id |
((uint32_t)CAN_PACKET_SET_POS << 8), buffer, send_index);

}
5.1.6 WE R HER
EAE/0A Data[0]
SEAEs 0~0x02
S I8 A5 WEKS

Hrp, WEIRS Iy vint8_t Y, 0 AU E I i I (W7 s VERR), 1 AURBEE KA E s (TR X

i s L)
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A1 B R IE BT
void comm_can_set_origin(uint8_t controller_id, uint8_t set_origin_mode) {
int32_t send_index = 0;
uint8_t buffer;
buffer=set_origin_mode;
comm_can_transmit_eid(controller_id |
((uint32_t) CAN_PACKET_SET_ORIGIN_HERE << 8), &buffer, send_index);

}
5.1. 7T M BEEIER
o7 B SR R T G A ]
@ Rp EEES EFESFrp rali-isnl
FoC N
EERT BN i
[l

or Bl P AR 2R3 B S

HIEAL  Data[0] Data[l] Data[2] Data[3] Data[4] Data[5] Data[6] Data[7]

B 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff

XA A B | B (i B\ AL B | E R | | o | o
= 25-32 f7 | 17-24 452 | 9-16 7 | 1-8 fif J\AL J\AL = AX VAN K AN DA

Ho, 78R int32 %, SiH-360000000~360000000 X -1 #-36000° ~36000° ;
Horr, A int16 Y, Si-32768~32767 X} Mi-327680~-327680 LA HKIH ;
Hor, hnig A intle AL, JEH 0~32767, XA 0~327670, 1 HAZEET 10 AL/ .
void comm_can_set_pos_spd(uint8_t controller_id, float pos,int16_t spd, int16_t RPA ) {
int32_t send_index = 0;
intl6_t send_index1 = 4;
uint8_t buffer[8];
buffer_append_int32(buffer, (int32_t)(pos * 10000.0), &send_index);
buffer_append_int16(buffer,spd/10.0, & send_index1);
buffer_append_int16(buffer,RPA/10.0, & send_index1);
comm_can_transmit_eid(controller_id |
((uint32_t)CAN_PACKET_SET_POS_SPD << 8), buffer, send_index1);
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5.2 fAl BB 2 F LR SO 3

5.2.1 fal iRAR 2 CAN AL AR ST
fa] AR =0 AL CAN fi S fi H e it BAERE R, FARSIR % BN 1~500HZ, bAEFTN 8
N

HIEAL  Data[0] Data[l] Data[2] Data[3] Data[4] Data[5] Data[6] Data[7]

B 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff 0~0xff

b VAR A VA < A - 45 A A A A = I R (£ 1= A

= J\AL J\AL J\AL J\AL J\AL J\AL B i
Hrr, A28 Jyint1e Y, JEH-32000~32000 fC#E A7 E-3200° ~3200° ;
Horr, #EE N int1e %Y, JEH-32000~32000 18#-320000~320000rpm HL S #45 i ;

Hp, N intle K7, #{H-6000~6000 fX#-60~60A

Hp, BER int8 B, JEH-20~127 RE SR E-20°C~127C;;

Hpr, RIS vintg B, 0 RonToHlE, 1 RRHBHLITIRE S, 2 Roxid i, 3
TR IEkE, 4 RARRIEHRE, 5 KRmIDa i, 6 FR mos EiliE MR, 7 &KKH
WUt %

LR M 34252 S5

void motor_receive(float* motor_pos,float*
motor_spd,float* cur,int_8* temp,int_8* error,rx_message)
{
intl6_t pos_int = (rx_message)->Data[0] << 8 | (rx_message)->Data[1]);
intl6_t spd_int = (rx_message)->Data[2] << 8 | (rx_message)->Data[3]);
intl6_t cur_int = (rx_message)->Data[4] << 8 | (rx_message)->Datal5]);
&motor_pos= (float)( pos_int * 0.1f); //FHEHLI B
&motor_spd= (float)( spd_int * 10.0f);// A5 &
&motor_cur= (float) ( cur_int * 0.01f);//HLHL i
&motor_temp= (rx_message)->Data[6] ;//HLHLIR E
&motor_error= (rx_message)->Data[7] ;// ML FE S
}

5.2.2 fa] B = A TR SC PN

frl B 2 s ETSCR ARSI~

Mt k| HoHlE KR | HdE EAE/ A B 8 | AR AR 8 | M F
(0x02) CAS & it A A (0x03)
3k ot A
KEAL)

KSR FACS 255 35 T
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typedef enum {
COMM_FW_VERSION =0,
COMM_JUMP_TO_BOOTLOADER,
COMM_ERASE_NEW_APP,
COMM_WRITE_NEW_APP_DATA,
COMM_GET_VALUES,  //3REVEHLIZITS4L
COMM_SET_DUTY, J/HALCL Y == Lo s T
COMM_SET_CURRENT, //HLHLLLHE A I 4T
COMM_SET_CURRENT_BRAKE, // Bl F it ) ZE it e iz 47

COMM_SET_RPM, /7ML CLE B 5 Uis 4T
COMM_SET_POS, [/HNL AT B s T
COMM_SET_HANDBRAKE,  //HAL AT RIS B 4T
COMM_SET_DETECT, [/ EMLSERT AT AT B 484

COMM_ROTOR_POSITION=22,// ML i 4 Fi 7 B
COMM_GET_VALUES_SETUP=50,//FEHL A ELZ NS HIR R &
COMM_SET_POS_SPD=91, /] ENLUALT B A s AT
COMM_SET_POS_MULTI=92, // WE BB N B
COMM_SET_POS_SINGLE=93, // WEHHLIZz)I NZ BN 5 1100
COMM_SET_POS_UNLIMITED=94, //{#*
COMM_SET_POS_ORIGIN=95, //¥ & HLHLJF &

} COMM_PACKET_ID;

— RS HL
Hi454 : 020104408403 // FREUVENLSHIRS HNLEUR KB K BHLRE

FMLIE] A% B 1464 5245] . 02 49 04 01 66 FC DO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 FF FF FF F3 00 F6 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF FF FF FF 00 16 D7 AD
00 OA 6F 19 40 7E 00 00 00 00 00 00 00 00 00 00 00 00 00 04 4D 53 03 02 05 16 00 1A B6 03 C9
B5 03

/702 (Wisk) +49 (E¥EK ) +04 (M)  + mos i (2byte) +HHLIREE (2byte) +
i EA (4byte) +ii N HLIR (4byte) +Id HIL (4byte) +Iq FEIR (4byte) + LI [ 11H (2byte)
+HLEEE (dbyte) +HI AN L (2byte) +PRFEE{E (24byte) +HEHLIREI (lbyte) +HEHLAL
WL EAE (dbyte) +HHLIES] ID 5 (1byte) +IEERHE (6byte) +vd HLE{H (4byte) +Vq
HJE{E (4byte) +CRC+03(Mi)E)
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MOS i /% =(float)buffer_get_int16(data, &ind) / 10.0)

HHL ML iR =(float)buffer_get_int16(data, &ind) / 10.0)

% 1 HEL R =(float)buffer_get_int32(data, &ind) / 100.0)
i N\ HEL L =(float)buffer_get_int32(data, &ind) / 100.0)

Id Hiifi=(float)buffer_get_int32(data, &ind) / 100.0)

lq HLJi=(float)buffer_get_int32(data, &ind) / 100.0)

EHL MLV [ ]{E =(float)buffer_get_int16(data, &ind) / 1000.0)
HLHL#5H =(float)buffer_get_int32(data, &ind) )

4 N\ B =(float)buffer_get_int16(data, &ind) / 10.0)

FL LA A7 B =(float)buffer_get_int32(data, &ind) / 1000000.0)
L ID S =data

HHHL Vd HiJE=(float)buffer_get_int32(data, &ind) / 1000.0)
HHL Vg HLE=(float)buffer_get_int32(data, &ind) / 1000.0)

HAL SR A B RS HE 4
fFiF54: 02020B049C7E03 // HMLIZWIGERE 10ms Kik— R Y RIALE

RIS Bt o B A R IR S (7R B 1A ML S i B R SCHR 4, iU R5R% 10ms &
E— IR H AL ED

H I 1464>: 02 05 16 00 1A B6 64 D5 F4 03

Pos=(float)buffer_get_int32(data, &ind) / 1000.0

HLHL AN B2 AN S HOR BLER 4 524

B 1464 02 053200 00 00 01 58 4C 03 // FRELHEALIRZ e 4

RV AR T DIREURAS B 2 NS ISR 4 7 fduE,
XPRIALAE 1B, B EERT AL KT LS E, 0 B Rz B

RERE L AL Z 0~ et

32-19 i | 18 fif 17 iz 16 fir 10-15 iz | 9 1z 8 fir 7 s
REH B ID | EALAZE | LA R | REE | WA | EALEE | 5 B
(1byte) | (4byte) | bn & (2byte) | (4byte) | (2byte)
(1byte)
6 fir 5 £ 4 fir ERA 2 £ 11z
lg H V| Id ROV | BNV | B IR | AL | MO R
(4byte) | (4byte) | (4byte) | (4dbyte) | (2byte) | (2byte)
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HLHLIS R %45 2 J5 2 K o 24

Sef): 02033200812A6C03 // IR HLHLIGE
HHLR 8 S8 A

MOS i /% =(float)buffer_get_int16(data, &ind) / 10.0)

HHL ML IR Z =(float)buffer_get_int16(data, &ind) / 10.0)

% H HBL R =(float)buffer_get_int32(data, &ind) / 100.0)
i N\ HEL R =(float)buffer_get_int32(data, &ind) / 100.0)

EHL MLV [ ]{E =(float)buffer_get_int16(data, &ind) / 1000.0)
F ML 4% id =(float)buffer_get_int32(data, &ind) )

4 N\ B =(float)buffer_get_int16(data, &ind) / 10.0)

B L B =(float)buffer_get_int32(data, &ind) / 1000000.0)
L ID S =data

FL A IR A Y

typedef enum {
FAULT_CODE_NONE =0,
FAULT_CODE_OVER_VOLTAGE,// idJ&
FAULT_CODE_UNDER_VOLTAGE,// Kk
FAULT_CODE_DRV,// LKZi e
FAULT_CODE_ABS_OVER_CURRENT,// HLAHLit i
FAULT_CODE_OVER_TEMP_FET,// MOS i
FAULT_CODE_OVER_TEMP_MOTOR,//HHLid ik
FAULT_CODE_GATE_DRIVER_OVER_VOLTAGE,// IRz}l
FAULT_CODE_GATE_DRIVER_UNDER_VOLTAGE,// HXzh/R &
FAULT_CODE_MCU_UNDER_VOLTAGE,// MCU XK J&
FAULT_CODE_BOOTING_FROM_WATCHDOG_RESET,// K JE
FAULT_CODE_ENCODER_SPI,// SPI 2 fith 25 i [
FAULT_CODE_ENCODER_SINCOS_BELOW_MIN_AMPLITUDE,//4mt5 2% 8 R
FAULT_CODE_ENCODER_SINCOS_ABOVE_MAX_AMPLITUDE,// %t %8 i B
FAULT_CODE_FLASH_CORRUPTION,// FLASH [
FAULT_CODE_HIGH_OFFSET_CURRENT_SENSOR_1,// HLii KFEiHiE 1
FAULT_CODE_HIGH_OFFSET_CURRENT_SENSOR_2,// HLii KFEifiE 2 #lE
FAULT_CODE_HIGH_OFFSET_CURRENT_SENSOR_3,// HRii KFEHIE 1 #fE
FAULT_CODE_UNBALANCED_CURRENTS,// FEIRAS T

} mc_fault_code;
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T RRBE AL
Hi 1454 : 0205 05 00 00 4E 20 29 F6 03 /1020 7L
Hi 1464 : 020505 FFFFB1E0 778503 //-0.20 f%LL

Duty=(float)buffer_get_int32(data, &ind) / 100000.0) JMEN B2 4 157 %##/10000.0

IR REBEASLH

Hi 1454 0205 06 00 00 13 88 8B 25 03 //5A1Q B

Hi 1454 : 0205 06 FF FF EC 78 E3 05 03 //-5A1Q B
Current=(float)buffer_get_int32(data, &ind) / 1000.0  //{E NEUX 4 £ %4H/1000.0

HEBRREBEALH

B 1464 : 02 0507 00 00 13 88 21 74 03 //5A FZEH

Hi 1454 : 0205 07 FF FF EC 78 49 54 03 //-5A FIZEETE
|_Brake=(float)buffer_get_int32(data, &ind) / 1000.0 //fi v Eeik 4 fi%#/1000.0

B HRE B SLH

#1464 02 0508 00 00 03 E8 2B 58 03 // 1000 ERPM H3 S %% 18
Hi 1464 : 0205 08 FF FF FC 18 43 78 03 // - 1000 ERPM  Hi/S 53
Speed=(float)buffer_get_int32(data, &ind) J/ME N 4 A s

17 B2 R XA

Hi 1464 : 02 05 09 0A BA 95 00 1E E7 03 /[N 3 180

i 1454 020509 05 5D 4A 80 7B 29 03 //HENLEE BN F] 90 FE
Pos=(float)buffer_get_int32(data, &ind) / 1000000.0 //{E ¥k 4 7 %4#%/1000000.0

FHBRREEALH

B 484 : 02 05 0A 00 00 13 88 00 OE 03 //5A HB LA HLS BLH

B 1454 : 02 05 0A FF FF EC 78 68 2E 03 //SA HB LI HLS B
HAND_Brake=(float)buffer_get_int32(data, &ind) / 1000.0 //{E N4 4 £ %4 /1000.0

17 B JEH R IX R SE A

H 11454 : 02 0D 5B 00 02 BF 20 00 00 13 88 00 00 75 30 A5 AC 03

/*

180 /& %3H S000ERPM I BE 30000/S

WAy B+ #E + s

*/

Pos=(float)buffer_get_int32(data, &ind) / 1000.0) // 1/ & 1E ~#I 4 17 %4 /1000.0
Speed=(float)buffer_get_int32(data, &ind) //fH NI 4 £7 Eids

Acc_Speed=(float)buffer_get_int32(data, &ind)//fE NHEIL 4 1 i HE
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2 B B ESLH)
17454 : 02055C000000009E1903 //WHANNEF NZEIZITH# +100

i B B AR XS
#1454 : 02 055D 00 00 00 00 34 48 03 //¥ ML B I A PELZ TR 0-360

RE LB 0 g RIXSLH
Hi 44 : 02025F010EA003 //WHHLEAIML BN N ESESH

2 [0 R4 00 2 [5] £ 154
1384 : 02 0565 00 00 00 00 3A 8B 03 //i1- F ML 5 e H 5 [m] A AH %) 2247

& ORHR:

unsigned short crcl6(unsigned char s*buf, unsigned int len) {
unsigned int 1;

unsigned short cksum = O0;
for (1 = 0; i < len; i++) {
cksum = crcl6 tab[(((cksum >> 8) =~ sbuf++) & OxFF)] =~ (
cksum << 8);

}

return cksum;

}

const unsigned short crcl6 tabl] = { 0x0000, 0x1021, 0x2042,
0x3063, 0x4084,

0x50ab, 0x60c6, 0x70e7, 0x8108, 0x9129, O0Oxalda, Oxbleb, 0xcl8c,

Oxdlad,

Oxelce, Oxflef, 0x1231, 0x0210, 0x3273, 0x2252, 0xb2b5, 0x4294,
0x72f7,

0x62d6, 0x9339, 0x8318, O0xb37b, O0xa3ba, 0xd3bd, 0xc39c, O0xf3ff,
Oxedde,

0x2462, 0x3443, 0x0420, 0x1401, O0x64e6, 0x74c7, O0x44a4, 0x5485,
Oxabba,

0Oxbb54b, 0x8528, 0x9509, Oxebee, O0xfbcf, Oxcbhac, 0xdb58d, 0x3653,
0x2672,

0x1611, 0x0630, 0x76d7, 0x66f6, 0x5695, 0x46b4, O0xb7b5b, Oxa77a,
0x9719,

0x8738, O0Oxf7df, Oxe7fe, 0xd79d, Oxc7bc, 0x48c4, 0x58e5, 0x6886,
0x78a7,

0x0840, 0x1861, 0x2802, 0x3823, 0xc9cc, 0xd9ed, 0xe98e, 0xf9af,
0x8948,

0x9969, 0xa90a, 0xb92b, Oxbafb, 0x4ad4, O0x7ab7, 0x6a96, 0xla7l,

0x0ah0,
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0x3a33, 0x2al2, O0xdbfd, Oxcbdc, Oxfbbf, 0xeb9e, 0x9b79, 0x8b5S,

0xbb3b,

Oxabla, O0x6cab, 0x7c87, O0Ox4ced, O0xbcch, 0x2c¢22, 0x3c03, 0x0c60,
Ox1c41,

Oxedae, O0xfd8f, Oxcdec, O0xdded, Oxad2a, OxbdOb, 0x8d68, 0x9d49,
0x7e97,

0x6ebb, O0xbedb, O0Ox4def4, O0x3el3, 0x2e32, O0xlebl, 0x0e70, O0xff9If,
Oxefbe,

Oxdfdd, Oxcffec, Oxbflb, Oxaf3a, 0x9f59, 0x8f78, 0x9188, 0x81a9,
Oxblca,

Oxaleb, 0xdl10c, Oxcl2d, O0xfl4e, Oxel6f, 0x1080, 0x00al, 0x30c2,
0x20e3,

0x5004, 0x4025, 0x7046, 0x6067, 0x83b9, 0x9398, O0xadfb, 0xb3da,
0Oxc33d,

0xd3lc, O0xe37f, O0xf3be, 0x02bl, 0x1290, 0x22f3, 0x32d2, 0x4235,
0x5214,

0x6277, 0x7256, Oxbbea, Oxabch, 0x95a8, 0x8589, 0xfb6e, 0xeb4f,
0Oxdb2c,

0xc50d, 0x34e2, 0x24c3, O0x14a0, 0x0481, 0x7466, 0x6447, 0xb424,
0x4405,

Oxa7db, Oxb7fa, 0x8799, 0x97b8, O0xe75f, O0xf77e, O0xc71ld, 0xd73c,
0x26d3,

0x36f2, 0x0691, 0x16b0, 0x6657, 0x7676, 0x4615, 0x5634, 0xd94c,
0xc96d,

0xf90e, 0xe92f, 0x99c8, 0x89e9, 0xb98a, 0xa9ab, 0x5844, 0x4865,
0x7806,

0x6827, 0x18c0, 0x08el, 0x3882, 0x28a3, O0xch7d, O0xdb5c, Oxeb3f,
Oxfble,

0x8bf9, 0x9bd8, Oxabbb, 0xbb9a, 0x4a75, O0xbab4, 0x6a37, 0x7alo6,
0x0afl,

Oxlad0, O0x2ab3, 0x3a92, O0xfd2e, 0xed0f, 0xdd6ec, Oxcd4dd, Oxbdaa,
Oxad8b,

0x9de8, 0x8dc9, O0x7c26, 0x6c07, 0xbc64, 0x4c4b, 0x3ca2, 0x2c¢83,
0Ox1ceO,

0x0ccl, Oxeflf, Oxff3e, Oxcfbd, O0xdf7c, Oxaf9b, Oxbfba, 0x8fd9,
0x9ff8,

0x6el7, O0x7e36, O0x4ebd, O0xbe74, 0x2e93, 0x3eb2, 0x0edl, O0xlef0
b

//int16 Fda K
void buffer append int16(uint8 t* buffer, intl6 t number, int32 t *index)
{

buffer[ (xindex)++] = number >> 8:
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buffer[ (xindex)++] = number;

}

//uint16 EdE 7 B B
void buffer append uint16(uint8 t* buffer, uintl6 t number, int32 t
*index) {

buffer[ (*index)++] = number >> 8;

buffer[ (*index)++] = number;

}

//int32 A B
void buffer append int32(uint8 t* buffer, int32 t number, int32 t *index)
{

buffer[ (*index)++] = number >> 24;

buffer[ (*index)++] = number >> 16;

buffer[ (*index)++] = number >> 8;

buffer[ (*index)++] = number;

}

//uint32 Hf i P
void buffer append uint32(uint8 t* buffer, uint32 t number, int32 t
*index) {

buffer[ (*index)++] = number >> 24;

buffer[ (*index)++] = number >> 16;

buffer[ (*index)++] = number >> 8;

buffer[ (*index)++] = number;

}

//int64 A B

void buffer append int64(uint8 t* buffer, int64 t number, int32 t *index)

{
buffer[ (*index)++] = number >> 56;
buffer[ (*index)++] = number >> 48;
buffer[ (*index)++] = number >> 40;
buffer[ (*index)++] = number >> 32;
buffer[ (*index)++] = number >> 24;
buffer[ (*index)++] = number >> 16;
buffer[ (*index)++] = number >> 8;
buffer[ (*index)++] = number;

}

//uint64 FHE A4
void buffer append uint64 (uint8 t* buffer, uint64 t number, int32 t

*index) {
37/42
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buffer[ (*index)++] = number >> 56;
buffer[ (*index)++] = number >> 48;
buffer[ (*index)++] = number >> 40;
buffer[ (*index)++] = number >> 32;
buffer[ (*index)++] = number >> 24;
buffer[ (*index)++] = number >> 16;
buffer[ (*index)++] = number >> 8;
buffer[ (*index)++] = number;

//CRC K255
unsigned short crc16(unsigned char *buf, unsigned int len) {
unsigned int i;
unsigned short cksum = 0;
for (i=0; i< len; i++) {
cksum = crc16_tab[(((cksum >> 8) A *buf++) & OxFF)] A (cksum << 8);
}

return cksum;

k& RaNinE: StV 3+
void packet_send_packet(unsigned char *data, unsigned int len, int handler_num) {

intb_ind =0;

unsigned short crc;

if (len > PACKET_MAX_PL_LEN) {
return;

}

if (len <= 256) {
handler_states[handler_num].tx_buffer[b_ind++] = 2;
handler_states[handler_num].tx_buffer[b_ind++] = len;

} else {
handler_states[handler_num].tx_buffer[b_ind++] = 3;
handler_states[handler_num].tx_buffer[b_ind++] = len >> 8;
handler_states[handler_num].tx_buffer[b_ind++] = len & OxFF;

memcpy(handler_states[handler_num].tx_buffer + b_ind, data, len);

b_ind += len;

crc = crcl6(data, len);

handler_states[handler_num].tx_buffer[b_ind++] = (uint8_t)(crc >> 8);
handler_states[handler_num].tx_buffer[b_ind++] = (uint8_t)(crc & OxFF);
handler_states[handler_num].tx_buffer[b_ind++] = 3;
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if (handler_states[handler_num].send_func) {

handler_states[handler_num].send_func(handler_states[handler_num].tx_buffer,

b_ind);

}

}

5.3 iz Y

PR can ARG
HEHALIEHIHE T, {OXFF, OXFF, OXFF, OXFF, OXFF, OXFF, OXFF,0XFC }
B HEALIEHI#E R {OXFF, OXFF, OXFF, OXFF, OXFF, OXFF, OXFF, OXFD }
PEE B Y RTH7E A 0 55 {OXFF, OXFF, OXFF, OXFF, OXFF, OXFF, OXFF, OXFE }

TER: A CAN A 2] AL i A0S 2 N AL P A A 3

ps:

{OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,0XFC })

CHSRRAE TS T RO AT RES . ROE a2 4

BB EAIRBAR B TE & X
PRIRAF: WERHEID 5 BRI D MR, FrvE i
Wik N: DATA DLC: 8 1%
B DATA[0] DATA[1] DATA[2] DATA[3]
HEHL 7-0 7-0 7-0 7-4 3-0
BIENE | BEYAER 8 7 | YL EAR 8 A | FALEE R 8 £ | FHLIEE(K 4 7 | KP{EHE 4

DATA[4] DATA[5] DATA[6] DATA[7]
HE L 7-0 7-0 7-4 3-0 0-7
HE 7 KP Bk 8 fi7 KD 1B 8 1o KD {EAK 4 L FLE R 4 AL FLIR AR 8 1
FRIRAT:  0X00+3KXZh 2% 1D MR . BRUED
MikkX: DATA DLC: 8 &7
DATA[0] DATA[1] DATA[2] DATA[3] DATA[4]
HE L 7-0 7-0 7-0 7-0 7-4
LA/ UKE) 1D 5 FHLAZ B 8 7 | LA BAR 8 A7 | MWL E s 8 7 | B ML BEA 4 fir
P DATA[4] DATA[5] DATA[6] DATA[7]
B Ar 3-0 7-0 7-0 7-0
BN | FERES 4L HLIR B AR 8 BN E HL LS A &
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CAN % : 1 MHZ

Tz AR 2 127 B AE 1B
&_ref Kp rey ig ref
BERE —
f + FOC P
id_xef=0 EE‘ :Uﬁl ﬂ: "
V_ret F\ M
EEE T B‘
SHHE
B | AK10-9 AK60-6 AK70-10 AK80—-6 AK80-9 AK80-64 AK80-8
Bl
A HLAL
B -12. 5f-12. 5f
(rad)
L
i3 -50. 0f-5 | —45.0f-4 | -50.0f-5 | -76.0f-7 | -50.0f-5 | —-8.0f-8.0 | —37.5f-3
(rad/ 0. 0f 5. 0f 0. 0f 6. 0f 0.0f f 7. 5f
s)
FLIH
Q —65.0f-6 | -15.0f-1 | -25.0f-2 | -12.0f-1 | -18.0f-1 | —144.0f-1 | -32.0f-3
5.0f 5.0f 5.0f 2.0f 8. 0f 44. 0f 2.0f
(N.MD
Kp Vi 0-500
Kd Y5 [l 0-5
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B AR AR R FIE

RAE IR
void pack_cmd(CANMessage * msg, float p_des, float v_des, float kp, float kd, float t_ff){
/// limit data to be within bounds ///
float P_MIN =-12.5f;
float P_MAX =12.5f;
float V_MIN =-30.0f;
float V_MAX =30.0f;
float T_MIN =-18.0f;
float T_MAX =18.0f;
float Kp_MIN =0;
float Kp_MAX =500.0f;
float Kd_MIN =0;
float Kd_MAX =5.0f;
float Test_Pos=0.0f;

p_des = fminf(fmaxf(P_MIN, p_des), P_MAX);
v_des = fminf(fmaxf(V_MIN, v_des), V_MAX);
kp = fminf(fmaxf(Kp_MIN, kp), Kp_MAX);

kd = fminf(fmaxf(Kd_MIN, kd), Kd_MAX);

t_ff = fminf(fmaxf(T_MIN, t_ff), T_MAX);

/// convert floats to unsigned ints ///

int p_int = float_to_uint(p_des, P_MIN, P_MAX, 16);
int v_int = float_to_uint(v_des, V_MIN, V_MAX, 12);
int kp_int = float_to_uint(kp, KP_MIN, KP_MAX, 12);
int kd_int = float_to_uint(kd, KD_MIN, KD_MAX, 12);
int t_int = float_to_uint(t_ff, T_MIN, T_MAX, 12);

/// pack ints into the can buffer ///

msg->data[0] = p_int>>8; /LB 8
msg->data[1] = p_int&OxFF;  //fEAK 8
msg->data[2] = v_int>>4; [EE R 8

msg->data[3] = ((v_int&OxF)<<4)|(kp_int>>8); //iHEML 4 i KP & 4 fif
msg->data[4] = kp_int&OxFF; //KP 1% 8 I

msg->data[5] = kd_int>>4; //Kd = 8 ff

msg->data[6] = ((kd_int&O0xF)<<4)|(t_int>>8); J/KP % 4 frfldES 4 17
msg->data[7] = t_int&O0xff; [/HFEAR 8 £
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AL FITAT (BT 22 22 DA e SO AL il B R K 2 s R 2 L

int float_to_uint(float x, float x_min, float x_max, unsigned int bits){

/// Converts a float to an unsigned int, given range and number of bits ///
float span = x_max - x_min;

if(x < x_min) x = x_min;

else if(x > x_max) x = x_max;

return (int) ((x- x_min)*((float)((1<<bits)/span)));

PRSI R A QAL
void unpack_reply(CANMessage msg){
/// unpack ints from can buffer ///
int id = msg.data[0]; //2K3l ID =

int p_int = (msg.data[1]<<8) | msg.data[2]; VI ER IRDA=R (€
int v_int = (msg.data[3]<<4) | (msg.data[4]>>4); [/ FATLI B A
inti_int = ((msg.data[4]&0xF)<<8) | msg.data[5]; [/ HNLHLAE B

Int T_int = msg.datal[6] ;

/// convert ints to floats ///

float p = uint_to_float(p_int, P_MIN, P_MAX, 16);
float v = uint_to_float(v_int, V_MIN, V_MAX, 12);
float i = uint_to_float(i_int, -I_MAX, |_MAX, 12);

float T =T_int;
if(id == 1){
postion = p; JARYE 1D S M
speed =v;
torque = i;
Temperature = T-40;  //iZ Vi FH-40~215
}

W BB BT A BB B2 2 DLF BRI AL T s
float uint_to_float(int x_int, float x_min, float x_max, int bits){
/// converts unsigned int to float, given range and number of bits ///
float span = x_max - x_min;
float offset = x_min;
return ((float)x_int)*span/((float)((1<<bits)-1)) + offset;
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