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Motion Control of Rinsing Robot Arm for Tunnel Cleaning Based on
Improved Fuzzy Adaptive PID

DU Wei' ,CHENG Chaohui', WANG Jianglong' ,DU Lei*,DONG Xuan®
(1. Shaanxi Xiaobaodang Mining Co., Ltd., Shenmu 719302, China; 2. Shaanxi Hangtai Electric Co.,Ltd., Xi‘an 710000, China)

Abstract: A motion control method for the flushing robotic arm of a tunnel cleaning robot based on improved fuzzy adaptive PID
is proposed to solve the motion uncertainty of the washing arm control of tunnel cleaning robot easily affected by complicated
geological conditions. Based on the motion relationship of the washing robotic arm of the tunnel cleaning robot, the model is
conducted in Cartesian coordinate system and its control parameters are determined using cubic polynomials. A fuzzy PID
controller is determined and the gain matrix is improved using Lyapunov function. By inputting the kinematic model and control
parameters, the motion control of the flushing robotic arm is achieved. The experimental results show that the proposed method
performs well in controlling smoothness with small motion amplitude of the robotic arm, and has good application prospects in the
motion control practice of the washing robotic arm of the tunnel cleaning robot.
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