L AR T oottt ettt
1.1 CUDE ZEJIEBE oottt enaes
A 1 s OO
I T g =1l OO

14,3 DEEECE TASK ...cveeveeteeeteeete ettt ettt ettt e et e et e eteesteesaeesreesteesaeesreesreesaneeneeenneens

p 2 = 1 OO
25 = 1 = OO

20 B 07N N =TSO

20 B = B = OO OO

I =1 OO
NI B = 1T OO
APID BELIIR oottt naenas
A1 758 PU BT ettt

B.2 AL PIA T3 oottt sttt ans



1 ARAS VL

A48 H STM32Cube #8442 B i) HAL BX% & (hardware abstract library) #11 freertos
(fE N HAL FERIFRIA]JZ ) SNHEZE, cube i A I stm32cube_usage A% .

1.1 Cube A FREB 4

keil T2 T Application/User FF ) task #54r, LAK bsp H I RM FF K& AR AR SR
&)1, HAtI3 )y cube BAF A IS . BRIEFR BB BOT KA O S, —HIE oL N AT 2
B L H B A A . F P 20K B ARSI 2 1K L8 A AR iy, 7R R N 2
FeE &, Blan:
/* USER CODE BEGIN 0 */
/ladd your code
/* USER CODE END 0 */
XFE R I cube (A2 T A2, HEHTA BARKD S, AR D 7 1 -

1.2 BRFhE

XA RS ERAE TAER) bsp HF, BE RM AR A AH < RIS R AT N
APl. &1 bsp HIZhREN LSEIL e H, R TP A HOCHIERE, T LURYE B 7R
RABUHRIN A . FE5E AR R 2B AR50 5, BR T bsp_can B3 bsp_uart H1 75 2
PNIATUBRRE 125 ) Btk A5 4, AR E 0 A/ EE S BN A BB .
kb.c:

F T BN SRR B S, I B B A T B R IR

bsp_can.c:

#Rfit CAN W 2 K1E AP 5425 CAN Ui i (e, AR ft) CAN S5t 721X B
B

bsp_flash.c:

Pefitey calibrate.c A, L&A flash 5 ARHEEIE I AP, W= GRHE, imu &k
i .

bsp_uart.c:

PEft vart Bl iR, GnpEdsds . KRS, manifold. TX1 A& HIHE

pid.c:
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BN ZE Pl BT Y pid RIER AL TSR

mpu.c:
BeHUME, IMU mpu6500 AT ist8310 #diE, 1E Nz & M 1) ik
calibrate.c:

RARAE B A1) api, W 6 RRHE . FRIRAORHE .
judge_sys.c:
BEHRFMETENAE S @E O, DUERIEEH RS api.

1.3 £RiE

1.3.1 Main BB %

¥Iga4k 7 pwm, tim, usart, can Z55%, A\ flash 2 HUR HE R A7 2 4 Jm 45 i) R4
& gAppParam, RJE#¥I4h1k freertos Fl task.
H i 3 4 task:

Gimbal FZH T =& FEEE . SRS

Chassis F T~ i A i)

Error TR S ekl 5HCEAE 55 .

1.3.2 fE&5FHB

£ freertos.c 3441, osThreadDef() 1 osThreadCreate() efi %k & XA AIEE HATAES . A
[F] AL S5 AERR P As AT I BN RZ 0, (En] DBy i) 4 R As /2, SR T @ E fdsl

14 XEES

1.4.1 Gimbal Task

- WGz B A SC pid 25 RANS 4L

. FIE4k mpu500 A ist8310;

« M flash FHHUR HES L (= G 1 S8R
v ZJEHENATRSSAEIR, A Sms

LOOP:

A W0 N



1)
2)
3)
4)

5)

imu i FERY pid #H], CREE imu B0 AR E

BEHL mpu6500 %44, FHT gimbal A3 B PR 5

RIS dar 4, PG EHAES

nERATH, DA GEHIPIRESNL, EER R E pitch, yaw Hhifil 1) B
b A1 LA

Rz G B PID, SRERHE H ATt U S BeREs, IR S5 2 =
aHl.

T Az GRS G A FIX RS, R = & Bl AR D!
GIMBAL_INIT: = &¥Ita 2], ey R ik
GIMBAL_CLOSE_LOOP_ZGYRO: yaw #t A& 5E7E [ & ) B4k BE AR H A A7 B

GIMBAL_RELAX: Y]z & Bl .

1.4.2 Chassis Task

1. WIaaAee it EALIE S 135 PID;

2. WIGHRELERBE = & 1 i1 E I3 PID;

3. WEIRHIRME PID 1) LRFRSH, BlUnseIX (HiibRial), b vk 22 Vi D) ey
(B I RRZE AR OL T 1 E IO

4. FEfy—Bflal (FERRAXRAL, MRIFFEANESIEHA (10ms)

LOOP:

1)
2)
3)
4)

5)

FRATIE I3 RN A K0

345 chassis mode, PAARTFANFRE A T IRELR) vx, vy, vw FIME;

AL A, IR 4 AN T I FHLIE

FIW 47T & MR T IR R AL, WRGFAR IR (EEER) BFL TR
PIEFIER, TER

W H IR AE 7 ) R IR S 4 AL

JERERUMER (R AR 7 R IR AR = S B 20
CHASSIS_CLOSE_GYRO_LOOP: &£ IR it Ji& A% b ft B B i A3 5
CHASSIS_FOLLOW_GIMBAL_ENCODER: JE#IRIE =G
CHASSIS_AUTO/CHASSIS_OPEN_LOOP: JE# T, Wiz & IREE AR,

1.4.3 Detect Task

X AR 73 2 B A A I — ST R BRI (14 I 1] 5 22 T R 8 [ 22 [R] 18] B oK ) B



BHR R B2, WAL, RIS ST AT b .
1. ¥iiat 2R a5 f Ak gRXErr 1%,
2. BB W4 err_detector_callback();
3. BEAFEH AN, A% 50ms
LOOP:
1) &) err-list[ErrorListLength], 1% AZ7E delta time > set timeout. i AHfF7E S
o MRZMEIEL, KRR RN S PO R g AT HE T, S 2400
B RTRE
2) FRIRFRER BT Y 88 led SRARIRES R
err_detector_callback() 75 Z: BCAE U BB J5 1, T2 Bl 21 5080 11 R Gei [a)
— AT can BRI, A S BN id.

2 HREXEF

RM TR 2 AL G, B ERALZ T ORIERINUNE , W REIRZ R, AT
R AKITTE . PrELRE AT e M 22 I, B BEHORBHT RN 22 (RS UL
AP Lt P R YL &2 W A T R G|

2.1 EBRMEEE

X A RKFIRAE T bsp_can.c F1 bsp_uart.c FIBRENFEE, Hod & M0 RN B
(1) api, HZEBNEH. e AL E, HEERKFMEH can SRIEATHEL 1@ .

2.1.1 CAN iE{=

WER TR B2 can BiHURIE SRR, R % 2A4E HAL_CAN_RXxCpltCallback() &
HP NN Z BAH R can id {5 B AL PR R RITT

[FIAE QN SR 75 BB, {EIHZE5E can KIES5HIE*pTxMsg J&, A8 hal & H w1
HAL_CAN_Transmit() e ¥ & i% .

2.1.2 & OEfF

IS dma BUSCEE, (H R R ITE B DR, B EE USARTX_IRQHandler () &5
¥, st DMAL_Streaml_IRQHandler()iX 25 e8 %7
uart 2% bR T Ik 2318 H USARTX_IRQHandler()e&i %, £ B N —AN H & X EdE



MTREUS R A 22 5 DMA 1 B 0 MyUartFramelRQHandler(&huartx), X g 58 s 122
Wi X ARt , FFE I BOUGER, S5 X BRI 52 m R SRR &
B, B 3RS S A e B S R A AT

WS ER R EAL B float KAV EH ZAMRA KRB IEIE, v LR GRS, ARG
81 N 745 DLR) buffer TR B3 IE,  FEURI g BB & B AT GREROR/NRG ) o

3 EEEM

3.1 FRIERHI M

NIZse e, T, FRZ EAMaFEREEE—T

1. LA HiE

TERIRISE R = G 2385, TEILE— T oGP kA, B= G718 b S 4%t
G E . B ERBIh A, SREE RS, % gAppParam.Gimbal.NeedCali 2
FOME Ry L BIRT, I 0 g i 25 (0 (22 4% 5 12F flash.

2. mE AT

TERA ARSI IESL T, = GASZEEH], X R ARG IR A . a2
— AL B PR R RN RS, QR B R IR, AT B BE A IF S 5
5 L OE FEI A B R A5 o IER BT RE R 2 AR R SR, Wi ek,
GIGILERT

4 PID ZH0AR

—AF LT AE A RIERA pid ZHHEELEE T AR, AR A A T R NI F)
H CARZRRCR, B2 L N T H SRS, w75 ZE AR pid 2507 .

4.1 =& pid o

7E gimbal_pid_init)s& %, H= & pid MERIASE. HAF pitch #idE. (7 H,
yaw FESE . 7 B IXPUAN SR H S5, EREFESE, SN IRERER, FIETAME
R . FINEAH —ABRIRAGR B HI pid 24, 7T AAHZIE .

— MG, HRFEE P AT SE = & k], PR, =GR sET, HP
ORI AR, XN =GR, s P IRTAE .

AT EEH THRESIRE, W TR EAAZERM M FEmM B3, B3



A, TR,
WY D TAE 5 B R AT DR, D AR F—ANBUR IR, Brikidi.

4.2 JEEL pid 4

JEEAE pid FIERIN S HCERAE chassis_pid_param_init()ER % . Horbid B % VUM e 111
LR pid S, A G FE, HHBE I E P R,

ERAGIRME = G, @i 13 & IRFE A pid_chassis_angle ) P T, SR At IR BE
fma ROEFE o N T BTk B R L R A R B, 7R B IR P ER B EAEIX
deadband, K/MRIESEFREOLHNE . RN T BTl & MRS A B w2 R, EFBaA
BRI, TV B KR 2 max_err, ERNKE E N 60 .



