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Design of Four—-rotor UAV Based on stm32

Abstract

The four—-rotor UAV is a kind of UAV with strong stability and simple
structure. This design takes the STM32F103C8T6 as the core, takes the
MPU6050 as the flight attitude sensing module, uses the Kalman Filter
Algorithm, the quaternion attitude computation, the PID control algorithm
soft and hard union way to study and manufacture the four-rotor UAV. On
the basis of a large number of references, this paper describes the
development course of the four—rotor UAV and the development situation
at home and abroad, and briefly describes the structure and basic
principle of the UAV, the design and selection of the hardware part. The
design of software and the realization of algorithm are discussed in
detail. After a lot of debugging, the UAV can be made to fly stably.
Practical operation shows that the design has stable performance and is

easy to control and other advantages, to meet the design requirements.

Key words : The four-rotor UAV, quaternion attitude computation,PID
control algorithm, Kalman Filter Algorithm
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5.1.1 TIC WM

IIC /& ARM AbBEES ) —AN AT BLIBGE S 248, © A 45 B H I B BB 1 —
LR iE, BPIRIE 5L, RSB — IR EEIEL .. & nl PL5E s s A& 4
BAE. ¥ MPUG6050 VE #8823 1IC, M2l s STM32 AT HdE1L5 .
TEERNE, ERIEER G EMNK IC A R8s .
5. 1.2 $EEL MPU6050

R¥E MPU6050 I dE F M e 25 2 frae bk, SRA 1IC 1815 750, 3B
AN EE TR FE A . AR B AT HI 8345 B8 R EE 2N 2000Hz; )
Ak, FERS RO, HUE AR, BT A EFEA R K K.

5.1.3 BAREFEN

#define  SMPLRT_DIV 0x19//FEREACRAEZE 4 200HZ,
#define CONFIGL Ox1A [RGB R AR
#define GYRO_CONFIG Ox1B//BEREAX B A6 S == YE

#define ACCEL_CONFIG  Ox1C//N vt E s 5 v [l K% e i A

#define PWR_MGMT_1 0x6B// HLJRETFE  0x00 Fn IEH A H

t#tdefine WHO_AM_| 0x75  //IC ik 25 47 2% (BRI BUE ox68, KA H k)

X T E X MPU6050 [ 2777 25 10 L, Fl T4 MPU6050 A 77, etk i &
T H 1.
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int8_t Mpulnit(void)

{
uint8_t date = SUCCESS;

do

{

date = IIC_Write_One_Byte(MPU6050_ ADDRESS, PWR_MGMT _1, 0x80); //E 1
delay_ms(30);

date += IIC_Write_One_Byte(MPU6050_ADDRESS, SMPLRT_DIV, 0x02); //F¢ i8S KA

date += IIC_Write_One_Byte(MPU6050_ADDRESS, PWR_MGMT _1, 0x03);// 1% B ¥ £ B &
Ui, PERRAY Z Hl

date += IIC_Write_One_Byte(MPU6050_ADDRESS, CONFIGL, 0x03);  //{RifE B %

date += IIC_Write_One_Byte(MPU6050_ADDRESS, GYRO_CONFIG, 0x18);//+-2000deg/s

date += IIC_Write_One_Byte(MPU6050_ADDRESS, ACCEL_CONFIG, 0x09);//+-4G

}
while(date != SUCCESS);
date = IIC_Read_One_Byte(MPU6050_ADDRESS, 0x75);
if(date!= MPU6050_PRODUCT _ID)
return FAILED;
else
MpuGetOffset();
return SUCCESS;

}
KB 32K MPU6050 #14atk, JuBidl RAEMnES .

5.2 R/RBIEH

€ R/RZUEN (Kalman filtering) /2 — R LML RGRETTE, @l
AGuhm N O, X RGUIRSEAT RS TSR IR A
RGP E TP, B AU T B A VR g L e .

5.2.1 JBBEHITEH
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B W MRS, ENINIEER W LIS ORNRE) , ity skhs
EHAMWZE, MR/R2IEBRHCEFH ARESER, R R REMEs, X =
R A — N Al it

XA RN BARE LN, shAE B vt b — R il o SRl A X —
PO 8 — AT (T DA R — ST SRR AL [ B I — A (A0 {5 T
BAT A E AR T, BB ASET R TE, SRR, R OR 2 S I R SR S
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5.2.2 BEREF#ENT

void MpuGetData(void) [/ HX B R ASCE A fin
{
uint8_ti;
uint8_t buffer[12];

Gyro_Read();
Acc_Read();

for(i=0;i<6;i++)

{
pMpuli] = (((int16_t)buffer[i<<1] << 8) | buffer[(i<<1)+1])-MpuOffset[i];
if(i < 3)
{
{
Static struct _1_ekf filter ekf[3] =
{{0.02,0,0,0,0.001,0.543},{0.02,0,0,0,0.001,0.543},{0.02,0,0,0,0.001,0.543}};
kalman_1(&ekf[i],(float)pMpul[i]); //—4EF/KZ
pMpuli] = (int16_t)ekf[i].out;
}
}
if(i > 2)
{
uint8_t k=i-3;
const float factor = 0.15f; //JEH R &
static float tBuff[3];
pMpuli] = tBuff[k] = tBuff[k] * (1 - factor) + pMpul[i] * factor;
}

}

5.3 BAVIZESHIR

N T HERTC ANLIEES, X HH pitch (HMAD  roll (BHEAD M yaw (fift
[A A1) INEAIE . AR EERiR X s iy 5, RG22 (e Ak bR &R . T TEANL K
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r ) r
X, cosa sina 0 *
Ty, |= | — sina cose 0] |7y
0 0 1
r r
z, g (5. 1)
B b =075 B FE R A
rxl I'-"'a: . cosa sina 0
= n1, rt= 1"y |, Cf = | —sina cosa 0
- , 0 0 1
4 % (,5.2)
ic
r* = Cir!
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C,= |sinW cos¥ 0O

cos¥ — sin¥ 0}
1

Ct = l{) cosfl  sinf
0 — sinf cosd.
C=1]0 1 0

cos? 0 —sm)’j|
sinY 0 cosY
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