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Design of Multifunctional Automatic Balance Wheelchair based on STM32
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Abstract: With the increasing aging population in China, the market demand for electric wheelchairs and even smart
wheelchairs is gradually increasing. This paper proposes to implement the automatic balance function of the wheelchair seat
plane within a certain range based on STM32 single-chip microcomputer. The design also integrates many other practical
functions, including positioning information sending and receiving, human physiological information monitoring, joystick
control, wheelchair braking, ultrasonic obstacle detection and other Internet of Things functions. A WeChat applet for
relatives is also developed. The system performs attitude data settlement through the digital motion processor, outputs the
control torque of the balanced motor, and realizes the automatic adjustment of the seat plane. After an extensive market
research, the proposed automatic balance function has been well received by users, which effectively fills the gap in the
market of the smart electric wheelchair.

Keywords: STM32; automatic balance; wheelchair; internet of things
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Fig.1 Wheelchair design and layout
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3 TE{HEKIZIT(Hardware circuit design)
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Fig.2 System structure
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BB R EAPIE O, BA&d RS A0, RAT UK E L for (i=0; i<MOVING_AVERAGE_NUM; i++)
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5 HEFEFiIETT(Software program design)
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Rl A FAZ A AT

#define MOVING_AVERAGE_NUM 8 //i§#¥)
{ERI81 %G1

ACCELERATION_BUF[A_X]=DMP_MPUG6050[A
X1/ /A HOM S B B4 X e 2 e

ACCELERATION_BUF[A_Y]=DMP_MPUG6050[A _
Y15/ /FE TN L 1Y S 54

ACCELERATION_BUF[A_Z]=DMP_MPUG6050[A_
ZYs / /R TR B 1 Z b Al

ACCELERATION_BUF[G_X]=DMP_MPU6050[G_
X1s/ /47 BB IR R X i S

ACCELERATION_BUF[G_Y]=DMP_MPU6050[G_
Y1s//FE TR PRI Y S EH

ACCELERATION_BUF[G_Z]=DMP_MPU6050[G _
Z1s / /A TR B IR A Z b R Al

{
FILT_TMP[A_X]+=FILT_BUF[A_X][i];
FILT_TMP[A_Y]+=FILT_BUF[A_Y][il;
FILT_TMP[A_Z]+=FILT_BUF[A_Z][i];
FILT_TMP[G_X]+=FILT_BUF[G_X][i];
FILT_TMP[G_Y]+=FILT_BUF[G_Y]il;
FILT_TMP[G_Z]+=FILT_BUFI[G_Z][i];
}
/x CACFRE I E BB +/
MPU6050_PROCESSED. Acc.x=(float)(FILT_
TMP[ACC_X])/(float)MOVING_AVERAGE_NUM;
MPU6050_PROCESSED. Acc.y=(float)(FILT_
TMP[ACC_Y])/(float)MOVING_AVERAGE_NUM;
MPU6050_PROCESSED. Acc.z=(float)(FILT_
TMP[ACC_Z])/(float)MOVING_AVERAGE_NUM;
/x CARBEMFEIEA B «/
MPU6050_PROCESSED.Gyro.x=(float)(FILT_
TMP[GROY_X])/(float)MOVING_AVERAGE_NUM;
MPU6050_PROCESSED.Gyro.y=(float)(FILT_
TMP[GROY_Y])/(float)MOVING_AVERAGE_NUM;
MPU6050_PROCESSED.Gyro.z=(float)(FILT_
TMP[GROY_Z])/(float)MOVING_AVERAGE_NUM;
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Fig.3 Flow chart of auto balance
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7 #5i8(Conclusion)
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