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Tracking control for a flexible steel structure inspection robot based on
improved approaching law sliding mode

Ai Qinglin, Wang Guodong, Xu Qiaoning
( Key Laboratory of E&M, Ministry of Education and Zhejiang Province,
Zhejiang University of Technology, Hangzhou 310023)
Abstract

In order to solve the problem of complexity, slow tracking speed and low tracking precision of the control mod-
el of flexible robot for steel structure damage detection, a sliding mode control method based on improved approac-
hing law is proposed. The front and rear body kinematics models of flexible robot are analyzed as individual mobile
robot. The Euler-Bernoulli beam equation is used to solve the motion constraint between the front body, rear body
and the connecting steel strip. The whole kinematics model of the flexible robot is obtained. On this basis, a slid-
ing mode controller based on improved approaching law is designed by inversion method, which accelerates the con-
vergence speed of tracking error and reduces the chattering of control system. Based on the improved approaching
law sliding mode controller, the simulation of flexible rohot trajectory tracking is finished. The results show that the
improved approaching law sliding mode control method can make the flexible robot quickly track the expected traj-
ectory for motion, and has better tracking accuracy and stability.

Key words: steel structure damage detection, flexible robot, trajectory tracking, improved approaching law,

sliding mode control
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