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Design of four-axis aircraft based on Raspberry Pi
TIAN Dongbo, XU Pengcheng, ZHANG Dejun, ZHOU Qi, YANG Yunlu
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)
[ Abstract] The traditional four—axis aircraft can only work by remote control, which has great limitations in practical use. In
response to the above problems, this paper proposes and designs a four—axis aircraft based on the Raspberry Pi. Compared with the
traditional aircraft, it has an intelligent control module, which can replace the manual control. The aircraft adopts STM32F103 as the
core chip of the flight control module, adopts the Raspberry Pi 3B module as the intelligent control module, acquires the attitude
information of the aircraft through the MPU9250 module, acquires the position information of the aircraft through the GPS module,
and realizes the remote control of the aircraft through WiFi or 4G. The mobile phone or PC transmits control commands to the
intelligent control module of the aircraft through a TCP/IP-based protocol to control the aircraft, and the intelligent control module
controls the flight control module through the SPI bus and related protocols. The experimental test shows that the design scheme of

the four—axis aircraft proposed in this paper is feasible and worthy of further study.
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Fig. 1 X mode body layout
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Fig. 2 System design block diagram
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Fig. 3 System power supply scheme tree
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Fig. 4 Power circuit design
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Fig. 5 MCU minimum system circuit design
B A == < G A
MPU9250 3V3 (2) *E/Q'\IEI%—E’TT%%E/‘JK%U*H/?\,H&@E
Us \ —
. o 0x00-Oxf2 i, S & T 46775 255 4Pl 4, FLAK IR
NC S
3 xc vooio 8 =2,
4N vpp 13 Ral oy 38
- 10K - = =TS
Z NC 103 103 (3)191%_5‘%3:&%“]:[5“391&%0
NG
A S ¢ B A Ry N )
g NC nCS gi MMPU250 SDA (4) 2S48 S M 280, BHike X
NC SDA/SDI iy
19 ne Aposcik 23 MMPUZ0SCL - W2,
NC ADO/SDO ) N - JIUNN
19 REsv e 12 (S)YMXE: —FMXHWEILbr i, AEN
FSYNC “« ”
; REGOUT 10 Ra2 Oxeedd” ,
AUX-CL RESV C39 AT =\
2L AUX-DA onp '8 104 10K ®2 ELRBHENX
MPU9250 Tab. 2 Instruction and parameter definition
84 84 X ZH0E X
GND 0x00 HAEHIES 7 0:bit0~4 KK F R KATR Y
B 6 MPU9250 F #%i%itE ARBHRE (LT BE A
Fig. 6 MPU9250 circuit design JiEs%) ,bit5~7 K E XAHH 05 F
S A= b 2 2-7 RE KN 0x00.
4.1 HEEBEHLEHE AT X 0:00:
SECE DI R . .
411 BT TCP/IP Hy il P 001 GRS T 0~ 1R T 23,4
> 2l 4 2 NS N, .
FALEE PC ik U AT B I DSR2 T PR T 45 R SR (TR
TCP/1P 1415 JZ DS IA8 W F i AL, — 24T S 3 BEFBRIAE H 0x0000) ; 745 6~7
5 s A (R 75 H BRI H
SR 1, 1SR, — A0 T A AR B (AT A B BLL Y
. . 0x0000)
A\, 3 N
G300 SCRT AR RE Jr iR TN
£1 EBEHESEIENY 0x02 TR KA T 0~ 1. Pl A, T4 2~ 3,
Tab. 1 Control instruction message definition =75 HUD R 1T 4~ T TR AR
— - ” — — (A m)
ek 84 WRY BASH CRCKE R
2 1 2 8 1 2 0x03-0xff A E X A E X

(1) 3k, —Femiinin &, AN
“Oxbbee”

PO AT A B0 0] A2 A SCE LR 3, i TR A
AR, SRS TR E LA FBOR



53

HIZR U, 2 BT RARIRA PG ©AT AR B0t

283

£3 OEMIEX

Tab. 3 Reply message definition P
w3k Mook ’kES % CRCA&SR  #HROCRE
2 1 2 8 1 2

4.1.2  FETF SPI fFE I
B Re AR i SPI ) KRR & 24 45 A
PEH RATAR I AR (45484 ) R AT R 1Y
RESHE (L) WEMHIESH(E]RL) ., il
RAFILAE 2 R AR 2 AN 3k 16 7, $84

MIE XL 4, bitl5—14 248407, K X 43 A [H
HIHE 4, EEHHE S bitl3 DL 53841 bit8 #F
SEAMBR IR AL, R SR T 48 A WOECHE f A g, #2361
54 bit12-8 ZHEL SN, Hor bit12 AR 5/
27 bitl1 AR/ %7 bitlo AF“ Z2/47, bit9 1L
F*“Hi/Ja7 b8 fRFE L/ R, B A bitl3-
9 JEIEE ML b7, R IX A AR S5, G544
bit7-0 N EEHRNL , FIRAES A REHE

x4 EFSPIESEN
Tab. 4 SPI-based instruction definition

iy bitl5 bitl4 bitl3 bitl2 bitll bitl0  bit9

bit8  bit7  bit6  bit5  bitd  bit3  bit2  bitl  bit0

EHlIES 0 0 D4 D3 D2 DI DO
B4 0 1 A4 A3 A2 Al A0

B4 1 0 A4 A3 A2 Al A0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
D8 D7 D6 D5 D4 D3 D2 D1 DO

4.2 BIEREMIZIT

AR A5 Ffr ) A2 0 BIMSORT A 5G4 SR AT BT
PP BT AT RSB IR P 1) A A T A T AR A LA
Je STM32F103 H8 Mt AT R 7 . il T A
FR AN H MCU HhoAE G 7 BB i A 41
WFFEH R ] SPT H AL r W7 ok A BRAH S48 4, i B i)
VOBLIIR I

ul6RecData = SPI_I2S_ReceiveData ( SPI1) ;//
O

cmdFrame.cmd = (ul6RecData & 0xC000) >>
14;//ffbr i 4

switch(u8Cmd)

{

case CMD_CONTROL.//#% 54

cmdFrame. cmd _ C _ data = (ul6RecData &
0x3E00) >> 9;//fEtTH5 il 24K

vControl ( cmdFrame.cmd _C_data) ;//$ A7 % 1l
FEFP

break ;

case CMD_READ.// 2454

cmdFrame.cmd_RW _address =
0x3E00) >> 9;// AT ist ik

SPI _ 12S _ SendData ( SPIl, ul6GetData
(emdFrame.cmd_RW _address) ) ;//3& IRl {32 {25 SR

break ;

case CMD_WRITE .// 584

cmdFrame.cmd_RW _address =
0x3E00) >> 9;//f#Hr S Hihk

cmdFrame. emd _ W _ data

(ul6RecData &

(ul6RecData &

ul6RecData &

OxO1FF ; // ff b1 5 K55

vWriteData ( cmdFrame. emd _ RW _ address,
cmdFrame.cmd_W_data) ;// 75 #:4F

break ;

default :

break ;

}
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Fig. 7 Schematic diagram of the software test process
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