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1.3 B Jjik Y.

AR BRI TS, PRE Rk R 05t % sh e+, RUEEFRE T Hemt A
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\MDK-ARM\app\

sys.h

#define CHASSIS_CAN hcanl
#define ZGYRO_CAN hcan2

#define CHASSIS_ZGYRO_CAN hcanl
#define GIMBAL_CAN hcanl

#define DBUS_HUART huartl
//for dji remote controler reciever
#define JUDGE_HUART huart3
//connected to judge system
#define CV_HUART huart6
//connected to manifold/TXone

\bsp\

mytype.h

bsp_can.c

main.c

typedef uint8_t u8;
typedef uint16_t ul6;
typedef uint32_t u32;

typedef int8_t s8;
typedef int16_t s16;
typedef int32_t 532;

typedef volatile uint8_t vus;
typedef volatile uint16_t vuls;
typedef volatile uint32_t vu32;

typedef volatile int8_t vs§;
typedef volatile int16_t vs16;
typedef volatile int32_t vs32;

typedef unsigned char u8;
typedef unsigned short ul6;
typedef unsigned long u32;

typedef signed char s8;
typedef signed short s16;
typedef signed long s32;

typedef volatile unsigned char vu8;
typedef volatile unsigned short vulé;
typedef volatile unsigned long vu32;

typedef volatile signed char vs8§;
typedef volatile signed short vs16;
typedef volatile signed long vs32;

CAN_TxGimbal_ID = Ox1FF,
CAN_YAW_FEEDBACK_ID = 0x205
CAN_PIT_FEEDBACK_ID = 0x206,
CAN_trigger_FEEDBACK_ID = 0x207,
CAN_ZGYRO_RST_ID = 0x404,
CAN_ZGYRO_FEEDBACK_MSG_ID = 0x401,
CAN_ZGYRQ_CHASSIS_MSG_ID = 0x402,

CAN_MotorLF_ID = 0x041,
CAN_MotorRF_ID = 0x042,
CAN_MotorLB_ID = 0x043,
CAN_MotorRB_ID = 0x044,
CAN_4Moto_Target_Speed_ID = 0x046,
CAN_GyroRecev_ID = 0x011,
CAN_GyroReset_ID = 0x012,

CAN_3510MotoAll_ID = 0x200,
CAN_3510Motol_ID = 0x201,
CAN_3510Moto2_ID = 0x202,
CAN_3510Moto3_ID = 0x203,
CAN_3510Moto4_ID = 0x204,
CAN_DriverPower_ID = 0x80,

CAN_HeartBeat_ID = 0x156,

Receive data thru UART
from DBus, Bluetooth,
judging system, Manifold, et
C.

calibrate.c

calibrate gimbal_offset, imu_
data, and save these
calibration data in flash

mpu.c

Config MPU6500
and read the data from acce
lerator& gyrometer using
SPlinterface
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main.c

#OTHER#

Initialize hardwares
(USART, CAN, PWM, etc.)

¥

Infinite initializations
for each hardware

= ) freertos.c
g Define loop
- * - Create ansyc taksk
chassisTask, gimbalTask, errTask
Define errer handler
Define CLK & HAL
L
chassis_task.c
A 4
=T Define reset_zgyro Define chassis_pid_param_init | E—
| pc_kb_hook (hook keyboard) |
o Define mecanum_calc Define chassis_task
- - —Dl get_chassis_mode_set_ref I
Define set_cm_current A lot of functions
(fucking chassis mode) (which are used to set the mode
of chassis)
Define get_chassis_mode_set_ref
- - — = osDelay(10
(set the mode of chassis) y(10)
I
gimbal_task.c
Define get_relative_pos Define shoot_task
(get the relative position) v
—
=3 -@—
o . .
© i ) . Define gimbal_task
E Define can_send_gimbal_iq T
& (send current of gimbal thru CAN) *
lelec e slalus ol
< Detect the status of SW
4 Y
g Define can_cali_6025 Keeo IMU to 40°C
= (calibrate 6025 gimbal motor esc) to make sure device is stable Shoot, carom OR stop

-

Define gimbal_pid_init
(including pit, yaw, trigger and IMU t
emperature)

_* Initialize gimbal PID & MPU

¥

A
turn on/off the fric wheel

-

\J
Set mode of gimbal by SW

Run shoot_task

Set gimbal mode
OR stop gimbal

vT

¥

Send messa'ge to gimbal

Stop all motor

thru CAN & turn gimbal off
osDelay(5) I‘—‘
|
I
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AH BIREE 3 J7 e YA L pwn {55 gpio (85 R EG|DIR S
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115 X A8 &

int rotate_motor;//use shift to reverse and use ctrl to brake

int arm_motor=1;
int rotate_motor_stop = 1;
int arm_motor_stop =1,

int arm_lift = 0; //arm, both left and right
int elbow_lift = 0;//elbow, both left and right; edit by Tiger

//Lizheng Liu editing begins, turn off/on arm
if (rc.kb.bit. X && Irc.kb.bit.SHIFT)
{

arm_lift = 1;

¥
if (rc.kb.bit. X && rc.kb.bit.SHIFT)

{
arm_lift = 0;
}
if (rc.kb.bit.C && Irc.kb.bit.SHIFT)
{
elbow _lift =1;
}
if (rc.kb.bit.C && rc.kb.bit. SHIFT)
{
elbow _lift = 0;
}

if (arm_lift == 1)//(rc.swl ==1)
{

s1 = 1400;//1400
s3 = 1800;//1800

}
else
{
sl =2300;//2300 RF
s3 =900;//900 LF
}

if (elbow_lift == 1)//(rc.swl == 3)
{

s2 =1700;//1700 RB
s4 = 1400;//1400 LB

else
s2 = 500;//500

s4 = 2300;//2300

}

if (rckb.bitV && !rc.kb.bit. SHIFT
&& !rc.kb.bit. CTRL && !rc.kb.bit.Q)

{
arm_motor_stop=0;
osDelay(500);
arm_motor = 1;

¥

if (rc.kb.bitV &&
&& !rc.kb.bit.CTRL)

{

rc.kb.bit.SHIFT

arm_motor = 0;

¥
if (rckb.bitB && !rc.kb.bit. SHIFT
&& !rc.kb.bit. CTRL && !rc.kb.bit.Q)

{
rotate_motor_stop=0;
osDelay(500);
rotate_motor = 1;

¥

if (rc.kb.bitB &&
&& !rc.kb.bit.CTRL)

{

rc.kb.bit. SHIFT
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if (arm_motor == 1)

{

HAL_GPIO_WritePin(GPIOA,
GPIO_PIN_5, GPIO_PIN_SET);
s5 = 400;

HAL_GPIO_WritePin(GP10C,
GPIO_PIN_4, GPIO_PIN_RESET);
s7 = 400;

}

else {

HAL_GPIO_WritePin(GPIOA,
GPIO_PIN_5, GPIO_PIN_RESET);
s5 = 400;

HAL_GPIO_WritePin(GPIOC,
GPIO_PIN_4, GPIO_PIN_SET);
s7 = 400;

if (arm_motor_stop == 1){
/Imaybe need direction
function

HAL_GPIO_WritePin(GPIOA,
GPIO_PIN_5, GPIO_PIN_SET);
s5=100;

HAL_GPIO_WritePin(GPIOC,
GPIO_PIN_4, GPIO_PIN_SET);
s7 =100;

}

if (rotate_motor == 1)

{

HAL_GPIO_WritePin(GPIOC,
GPIO_PIN_5, GPIO_PIN_SET);
s6 = 200;

HAL_GPIO_WritePin(GPIOC,
GPIO_PIN_3, GPIO_PIN_RESET);
59 = 200;

TIM2->CCR1 =s1;//LF
TIM2->CCR2 =s2;//LB
TIM2->CCR3 = s3;//RF
TIM2->CCR4 = s4;//RB

TIM8->CCRL1 = s5;
TIM8->CCR2 = s6;
TIM8->CCR3 = s7;
TIM8->CCR4 = s9;
1R TE

s_duct = rc.ch2 * 150/66 + 1000;
TIM5->CCR1 =s_duct;

//Lizheng Liu editing ends
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PWM {55 S80H%. Tin BAVIRESEE PWM (2 5% H 1R o6
% % ( Prescaler ) , J& #
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S, B0, 5P,

!

B SO RAR R, AL UM AES # FRIRES
R ML R AE

g

S ST R AR A 5 S S R A TR
R RIS R R

K13 TR R
IRV E RIS AN A SR T 55, TPaR 1 RERS PR A R
25 debug. FEBCENUMARATHUHE 1230 A0MGU, 322 W LA ) A LR JUA
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AR PR RES, BAMEH TR, REERAN PWM {552 & 1EfH
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AR — DD HEE R 7, DS el s A2, @5 0,
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HARMET R BT RE T REZFHEN PG 6 BN, RAFEOHSH
HERELL K debug IR . RN AR T (L RS A I B 1 27 58 — (8
SEARTRNL, SERRFERFERIAESS, 40T AR R U B IR R IS A R T
HMEFEWPRARA D o H%E T SR AR B A A .
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75— UOMRTE T, HUBRHEOM 077 5 — LB WO h 0 T — e, Jorfriy
AR E IR AR, TR Bk 2 30 R RO T, 4 7 %
BEIS 25 40T fl t L FO BLRRY % P G K R, At T
Bk F, B U A PV

2.3 RIEAGHLE B)EL /)

(1) AT
ITREFF B RIS I BT 55, R A RSN, ArUE I f e B H X M, o
P HINIARE b AL AN sh1E .

5 -4 _mode; if {re.kb.bit.Q && reo.kb.kit.SHIFT)
(
ER {
; ( ChuPengMode=0;
[ -
( \= GIMEAL TNIT) bChassisStop=0;
¥ de = GIMBAL CLOSE_LOCE_ZGYRO; }
/* gi ter, can modify pid parameter to make gimbal slow in this m -
if (g . mode = GIMBAL RELAX && g¥aw.ctrl mode != GIMBAL RELAX) if (ChuPengMode=1)
gY¥aw.ctrl_mode = GIMBAL TNIT; 0
)
‘;‘:a"; bL=arduino_buff[&];
=faulc: -
G¥aw.ctrl_mode = GIMBAL RELAX; bR=arduino buff[7];
break; }
)
! ‘:f if ({anjian)
{
} taskfen;
it && TC.Kb.DiT.SHIFT) 1

if (ChuPengMocde==l && {(BEL || BR) )

{
if (ChuPengMode==1) bChassisStop=1l;
bl { .
bl-arduino buff(]; if (L
R=arduino_buff[7]; {
0 TASE;
if (anjian) if (re.kb.kit.Q && rc.kb.bit.SHIFT)
1 {
taskfen; {
) ChuPengMode=0;
(ChuPengHode== L 11 BR) ) bChassisStop=0;
1 1 break;
bChassisStop=1;
) 1
1 i break;
TASK:
if (rc.kb.bit.Q & rc.kb.bit.SHIFT) }
1 € bChassisStop =0;
ChuPengMode=0;
DChassisStop=0;
break; }
¥
shoot taski);

break;
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(2) pid MR . FHM ERE%, 4 E3A AR [ESEILE R JEAL KA .
K FEAR RS IEE, HERGERE—RES, 46 L TEA R Thee. DiRe: @
FROT R XA )E, FiaR HEESRE, BRI AT mEE X AR
i EE AR ERE) .

/ /R D AR . RE P AEFT AT 3 5 f i b

LightValue = read light sensor;

error = LightValue - offset;

integral = integral + error;

derivative = error — lastError;

Turn = Kp*error + Ki*integral + Kd*derivative;

FIH B ME ER A KSRy, AT pid EZEREN MEE T RER T H
2. BB ZMgih (K I8, F—NKEESAE —AHREE A E, Fr
CAFT AR IEAS, MHZEE AWK EARRES, BEEETHLZ, (M IERESIR.
errorLeft = -1 * (sensorLeft — offest) ;
errorRight = -1 * (sensorRight — offest) :
TurnLeft = Kp*errorLeft;

TurnRight = Kp*errorRight;

2.4 B FE P

= G B, RE SR 8 A IV N IR A T BRI A, R
WS RALAE R AR S, = G ] DL fI X 5 b e JREEAMEFE SR LA
ol e ok P R UCRR

G PR, A A R, JRERT R A . B R, ok
o

void get_chassis mode_set ref (RC_Type *rc
=R

chassis.last mode = chassis.mode;

awitch (rc-»swl)
B {
ase RC UP:

chassis.mode = CHASSIS AUTIC; //senior studsnts no use
break
ase RC_MI:
//chassis.mode = CHASSI5 CLOSE_GYRO LOOF;
chassis.mode = CHAS5I5 FOLLOW_GIMBAL; //
break:
//gai-Webb begin

ase
chassis.mode = CHAS5I5 OPEN_LOOF; //senior students no use
break;
//gai-Webb end
defaunlt:
break
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famee_ sy yswug .

while (1)
{
pc_¥b_hook () :

get_chassis_mode_set_ref (&Tc);

switch (chassis.mode)
i
case CHASSIS_FOLLOW_GIMBAL:
{
chassis.vy = rc.ch2 = CHASSIS RC_MOVE RATIO Y +
chassis.vx = rc.chl = CHASSIS_RC_MOVE RATIC X +
‘break;
/gai-Webb begin
case CHASSIS OPEN_LOOP:
i
chassis.vy = re.ch2 * CHASSIS RC_MOVE RATIO Y +
chassis.vx = re.chl * CHASSIS RC MOVE RATIO X +
chas=sis.vWw = rc->ch3:;

.wy * CHASSIS_PC_MOVE_RATIC_¥;
.wx * CHASSIS_PC_MOVE_RATIC_X;

gg

.vy * CHASSIS_PC MOVE_RATIC ¥;
.vx * CHASSIS_PC MOVE_RATIO X:

N

f/gai-Webb end
defaule:
{
chassis.vy
chassis.vx

ybreak;
if (g¥aw.ctrl mode == GIMBAL CLOSE_LOOP ZGYRO)
i
chassis.vw = pid_calc(&pid_chassis_angle, vaw_relative_pos, 0):
else
i
chassis.vw = 0;
4z £* oyaw ve and switch gimbal state */
13 g¥aw.ctrl_mode = GIMBAL CLOSE_LOOP ZGYRO;
i4
i5 g¥aw.zgyro_cffset = yaw_zgyro_sngle;
18 pit_angle_ref = 0;
17 vaw_angle_ref = 0;
8 }
19 [ }
50 | lbreak;
51 gai-Webkk begin
52 case GEIMBAL CLOSE LOOP_ZGYRO:
53 B {
54 self ref w = yaw_zgyro_angle - g¥aw.zgyrc offset - yaw_relatiwve_angle;
55
58 switch (chassis._mode)
57 O {
58 case CHASSIS OPEN LOOP:
59 [ {
B0 pit_angle_f£db = pit_relative_angle;
Bl pit_angle_ref += rc.mouse.y * -0.01%f;
BZ
B3 yaw_angle_£db = yaw_zgyro_angle - g¥aw.zgyro_cffset;
B4 vaw_angle_ctr += -rc.mouse.x * 0.01%f;
B85 vaw_angle_ref = (rec.kb.bit.SHIFT ? self ref w : yaw_angle_ctr);
13
87 lbreak;
BB /fbegin case GIMBAL CLOSE LOOP
B9 case (CHARSSIS_FOLLOW_GIMBAL) -
70 H {
71 pit_angle_£db = pit_relative_angle;
72 pit_angle_ref += rc.ch4 * 0.003 - rc.mouse.y * 0.01lZ;7
73
74 vaw_angle_ f£db = yaw_zgyro_angle - g¥aw.zgyro_off
75 vaw_angle_ctr += -re.ch? * 0_.0015f - re.mouse.x * 0.01%;
76 yaw_angle_ref = yaw_angle ctr;
7 lbreak;
78 /fend
78 default:
30 {
31 pit_angle_£db = pit_relative_angle;
3z
33 yvaw_angle_f£db = yaw_zgyro_sngle - g¥aw.zgyro_offset;
34 | 1
35 break;
36 }
37 - }
38 break;
35 S fgai-Wekk end
30 default:
31 break;
3z }

R BRI R, Bl T R A 2 B BB V5 ik 1] D St B s
ety
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#efBk

TREJFR, LED

FERINL AR AR 55 0% — A LED, JEMOTR#4% RIS, LED 52, #AEFsinl blded
B REATREIT R B HAL N, Wl 0 ol Boh B B G B A &

W= G PID ISH, HHHL, G

170 B/ **

171 * @brief initialize gimbal pid parameter, such as pitch/yaw/trigger motor,
172 * imu temperature

173 * @attention before gimbal control loop in gimbal task() function
172 L #/

175 void gimbal pid init(void)

176 5 {

177 PID struct_init(&pid pit, POSITION_ PID, 4000, 1000,

178 240.0f£, 0, 0); //200.0f, 0.5, O

179 PID struct_init (épid pit speed, POSITION PID, 4000, 1000,

180 53.0f, 0, 0); //20.0f, 0.2, 0.8£f

181

182 PID struct_init (&pid yaw, POSITION PID, 2000, 400,

183 280, 0, 0); //180, 0.4, 150

184 PID struct init (&pid vaw speed, POSITION PID, =000, EB00,

185 22, o, 0y; [/20, d0.3, 20

186

187 PID struct_init (&pid trigger, POSITION_PID, 10000, 2000, //position
188 15.0£, 0, 10);

189 PID struct_init (&pid trigger_ speed, POSITICON_PID, 7000, <4000, S
130 1.5f, 0.3, 5);

191

192 BID struct_init (&pid_imu tmp, POSITICN_PID, 1000, 300,

193 180, 0.1f, 0):

194 | }

185

186 L

187 vwvoid shoot_task(void)

T =y

11 wvold chassis pid param init (vold)

12 i

13 for (int k = 0; k < 4; k++)

14 {

i5 //max current = 20000

i PID struct init(&pid spd(k], POSITICON FID, 10000, 1000, 4, 0.03f, 5.0f):
1T }

8 PID struct init(&pid chassis angle, POSITICM PID, &00, 80, 1.0f, 0.0f, 0.0f);
19 pid chassis angle.max err = &0 * 22.75f; // err angle > 60 cut the output
10 pid chassis_angle.deadband = 35;

11 H

12
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