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LoL AT oottt
1.2 5 M oottt ettt ettt ettt

2 ARBBTE I oo
2.1 CUDE ZE TR AT vttt ettt s et s et a s s e
2.2 KB IS T ettt ettt bbb a st
2.3 SR B oottt bttt s s e

2.3 1 MAIN BEEL oottt ettt
2.3.2 BB T T e

2.4 AT S5 HITR oo
2.4.1 GIMDAI TASK 1.vevveeeeiisiiieieicisiee ettt st st sr e b s se s e sbesaesaesessennens

2.4.2 CRaSSIS TASK ...euvevveiiriiieieisisiesieeeesee st e e e ste e e eseseesbesteseesessestesseseesessessessesessensens

2.84.3 DEEECT TaSK .eeuuteeiieieiet ettt eres ettt et s e e e e s tae e s e e e sabeesnbeeebeeesbeeesnreesnreeenee

2D B B T T sttt ettt bbb b ettt
2.5, EIHEAR oottt sttt
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1 R4

H 3N ZE A RM TR E IR, 51 5T 2R R I RREL AN 25 G 4211, By e LA s A A
Pl SRR A5 R 1«

R L4

= & X2
CAN1 -

RF B

=E8EH
CAN2 - [EEHH

IMUE 4 il

RM 54

TIM - B

BE R
UART1 = i 95 A i il
UART3 - BHIRH
UARTG - TXone

ERERIS R AR TR, FEA T APk,
1.1 JEAREH

Bl 2T W P e £ 47 ) K



VX - EEIXTT HIEE(mm/s)

ﬂ vy - ZFERBRYHFEEE(mm/s)

vw AN (deg/s)

FEREFP RIS )5, 2458 TRESE T IR E8dE, KT R, HUa BN
BURIER R, BEAT TR BE PR, SEDS 425 P AR st o

1.2 =&

H BRI = & P B

DataStatus - LIELEIE S
Datay - YHIREGR{RE
ﬂ Datax - | XHHOEREE
DataHeight - EREE

DataWidth - HEREME

@RS DataStatus Je Wit 5 B, WERBHEIER, e RFAATVE, 2s FEx Bl
IR AR, W@ XY Flf 2= 15 2 & 2410 pitch A1 yaw il 7 E WA 1O M RE AR, T8



i pnp RSB RS, DLRILNA B =R 5 R SR 52 pitch Bl w25, B pitch i &k 5
M. Hahi e A2 B IRM = & 0l LUBd AL E auto_chassis_follow_gim SK3EATIEF

2 ARASUEEA

A A% ] STM32Cube #5442 B HAL X% FE (hardware abstract library) #11 freertos
(fE N HAL FERIFRIA]JZ ) SNHEZE, cube i FH ¥ I stm32cube_usage A% .

2.1 Cube & F=# 4y

keil TF2 % T Application/User H1() task #43, LA bsp H ) RM FF & B AR <X
&)1, HAtI3 )y cube BAF A FHIAREY . BRIEFR BB BOT KA RO S, —HE oL N AT E
B L B A A . B P Z0R B O ARSI 2 1K L8 A4 AR S, 7R RN #
FeE &, Bla:
/* USER CODE BEGIN 0 */
/ladd your code
/* USER CODE END 0 */
XFERRT I cube (A2 THE, HEHTA AR,  F P AR D  7 1 -

2.2 IRBhE 5

XA RS ERAE TAER) bsp HF, BE RM AR A AH O RIS R AT N
APl. &1 bsp HIZhREN L SEIL e H, FEREF TR A HOCHIERE, AT LURYE B 7R
RABBUHN A -
bsp_can.c:
it CAN V2 K3% AP 5425 CAN U b b [mli, A R ft) CAN S8t 721X B
B
bsp_flash.c:

Pefitey calibrate.c A, A& flash 5 ARKHEEIE I AP, W= GRHE, imu Rk
HH .

bsp_uart.c:

Sefit vart Bl TRl aniEdsds . B RS, manifold. TX1 A& HIHETE

kb.c:

FH 35 R BRI, A 5 e A ) R R

pid.c:

FEA TP A F 16 pid 4610 THE SRR 4


stm32cube_usage.pdf

mpu.c:

R 2, IMU mpu6500 F1 ist8310 %, 1E A= & fs L1 [ it
calibrate.c:

RARAE B A1) api, W 6 RBHE . FRIRAORHE .

judge_sys.c:

A #HRF MBS S EEP O, DUGRBER R4S api.

23 £REE

2.3.1 Main B3

WIgatk ¥ pwm, tim, usart, can 5555, A\ flash B2HUR R A7 2 4 Jm 25 i) AR AR
& gAppParam, ZRJEH1464L freertos 1 task.
H AT 3 4™ task:

Gimbal FZH T =& FEEE . SRR

Chassis F T~ i A )

Error A T B dedar il S EAE 55

2.3.2 f£EFFE

£ freertos.c 3441, osThreadDef()Fl osThreadCreate() 5% & X AN G H-ATAESS . A
[F AT S5 AERE I AT I BANRZ ), (H ] DUE V) a4 /A8 &, Skt A7 (s Ads il

2.4 FEFHR

2.4.1 Gimbal Task

+ 1E task WIUEAEY BT aa At pid 25 iR FI 4

. #1454 mpu6500 F1 ist8310;

« M flash FEEHUR HES L (= &I 83

v ZJRHENESSE, AR Sms

LOOP:

D imu BB pid #EH1, TREF imu B0E 10FR0E

2)  BEHL mpu6500 %id, FHT gimbal £ B P IR 5
3) WIS TS, A ARG

A W N



=8

D mEBAYIH, Dk GEHIRERENL, FERZ G¥H PID S50 P4
pitch. yaw Fli H ¥ /i & 17284k 5

5 HZEWHL PID, AJE5IRHE BB S BYORES, Hl 2 S a =
& HIML.

JUMSEA 1 B -

GIMBAL_AUTO_SHOOT:

GIMBAL_CLOSE_LOOP_ENCODER:

KRN yaw DL S AR AD 28 90 B R SRR, 7E B 25 o A T )

= G AN B I E LT A

GIMBAL_CLOSE_LOOP_ZGYRO:
X yaw DA E 7E H S 1 Bl B B A B H R A7 B e 15t 5

GIMBAL_RELAX:
DIz & spLgm o

= & PID =L A

RIE B AR E & RIEEITERE

THEP/Yiitarget T+ EPp/Yi#target

Z B pitch#4PID

Z Byawi#PID

2.4.2 Chassis Task

1.

FIsa AL AL FATLIE L P34 PID;



2. VIR EREE 2= & 1 1 B2 A PID;
3. WEJKALIRAE PID 19— Le45 kS H, HIAnsuIX (BIbRial), R 22 i Fl D) Wy

(B RRZE RS O T B E e
4. GERF—BURE (FRIRC AL, RJEHEANESSEIA (10ms)
LOOP:

1) FRASRE s AR A
2) 345 chassis mode, VLASRAGANFIALAT KAL) vx, vy, vw FI1E;
3) JEILHEE A, RI4 AR T AL
4) FIBCYET S MRHOR T IER R EAEL, RS R (BEER) B TR
PlE b, TERRH, RE RIS I
5) e 50Hz I & His B AR SR LA XA E, LUK a]) TXL RIEARG
B AT 555
JRAE 1 LA
CHASSIS_CLOSE_GYRO_LOOP: &£ IR Fifi Ji& £t Fty B B R A3 5
CHASSIS_FOLLOW_GIMBAL_ENCODER: JE&#LERH =6
CHASSIS_AUTO/CHASSIS_OPEN_LOOP: JE#IJTI, Uz & ERFERAR
JEE A PID #&H R A :

y

REARTSHL

RFREME |




2.4.3 Detect Task

IX 53 B R b — RS AR R 1 B[R] 5 2 T 2R G B ) 2 [ ] Sk 4
B R B2, AR EL, MRAEILE AT H S R AL P
1. WIaa 4 R g5k gRXErr [R1515R;
2. BB W4 err_detector_callback();
3. BEANDEFEEIN, S 50ms
LOOP:
1) /7 err-list[ErrorListLength], fI5AZ7E delta time > set timeout. &t fEER
2. MRZAMEIEL, RUGZBERIE RSO RRITHET, B 2400
HiRtat
2) AZIBIRET R I NS 2% led SRR IR .
err_detector_callback() 75 B BCE W BN f5 1, F 10 AR B 21 £ 1 R Ger 1Al
—fAE can BICR WA, SIS OB id,

2.5 BEHS
T E3 % CAN Btk HH RS, tx1. manifold Z [BEE

2.5.1 FOERE

I dma B s, (A RIS B DR R W, B E N USARTX_IRQHandler() i
¥, A<\ DMAL_Streaml_IRQHandler()ix 2 i %5 .

uart 25 HH TS 21 Fl USARTX_IRQHandler() e %, 78 B i\ — A~ H & S EdE
T REUS R BT AN 22 5 DMA 1 5 3 MyUartFramelRQHandler (&huartx), X/ e& 58 Bt 42
Wz o X O it FFE I BOUAERT, S0 5. X BRI 52 m R SR o 1 &
B, 5 L RS AR B8 AN 58 R 3 1 R R AR A AT LR A

R A O T AR float R ELE Z MBS RBMEIE, WTLULA SRR, 2R
JE A8 FH N A5 DLR buffer BB A%, BRI BB 20 BRI AT GERR/ N ) .

2.5.2 CAN &{=

WR TR EH S can BEHUR RIS R IEHE, HTRZELE HAL_CAN_RXCpltCallback() i
Ko INFE 2 BAH N can id 15 B 5 (AL BEAE 7RI .
[FJRE A R 5 B R E S, 7RI 858 can RIESE M pTxMsg J&, A hal [ H 5 1)



HAL_CAN_Transmit() e ¥tk i%
3 EEEM

1. MU ISR

FEWINTE S = G %255, FELFE— TGP RN A, Bz & 78 U 40 g bt
WA E . K atkBh i, REEMEAH, ¥ gAppParam.Gimbal.NeedCali Z44 (1]
E 1 RIS, X B b 2% 0E 249 5 i flash.

2. mHEAZES:

ERA SR IIER Y, =8 AZEH], KR e ER B . EhafmRES—T
A B AR D R A N RT S, A I IR, AT A2 PRARAN Y IE S i, 7R
BEOH FEIN A BT 5 o IR AT B 2 AN R SRR R, WA R IR HAL
kR



