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Stair-Climbing Attitude Control of Tracked Wheelchair Robot

CAQO Pengbin, ZHAO Jianyu, TANG Xugqing
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A structural scheme of tracked robot was proposed and the control method of the stair-climbing

attitude was studied. A 6-axis motion sensor was employed to acquire the attitude data of the robot in the process

of climbing stairs. In addition, supersonic sensors were installed to acquire the distance data on both sides of

the robot body. According to the robot characteristics and practical experience, a kind of fuzzy self-tuning

proportion integration differentiation (PID) controller was devised using fuzzy PID algorithm. A simulation by
the tool of MATLAB/SIMULINK was performed, in which the controller could be stabilized at a predetermined

angle in 0.17 s and the maximum overshoot was less than 7.2%. The direction angle was keeping with in +0.2°

of the preset value and the automatic control of the tracked wheel chair robot climbing stairs was realized with

good effect in the practical experiments
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Fig. 1  Structure diagram of wheelchair chassis
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Fig.2 Climbing state diagram of wheelchair chassis
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Hardware components of controller

Tab. 1

STM32F4 series with ARM Cortex-M4
core board
kernel

motion processing
MPUG6050 gyro; HMCS5883L compass

components

motor driver infinitely adjustable-speed motor control

infrared encode: detect motor speed;
detection sensor ) )
ultrasonic sensors: measure distance

2.4 GHz wireless module based on

nR24L01 chips

wireless data

communication
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Fig. 4 Structure diagram of hardware framework
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Fig. 5  Principle diagram of closed-loop control
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Tab. 2  Stairs parameters
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(a) Rolling angle; (b) Pitching angle; (¢) Direction angle
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