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The application of sliding mode control based on improved

approaching law in manipulator

Zhang Junhui, Liu Bin, Jiang Zheng, Zhang Yong

(Engineering Research Center for Metallurgical Automation and Measurement Technology of Ministry of Education

Wuhan University of Science and Technology, Hubei Province Key Laboratory of

Systems Science in Metallurgical Process, Wuhan 430081 )
Abstract

Large chattering is an inherent problem in the sliding mode variable structure control. An improved saturation

function is used to replace the symbol function for this problem. The exponential approaching law is improved, and

the sliding mode reachability is proved. The improved approaching law can weaken the system chattering compared

with the exponential approaching law, and it can track the desired trajectory more precisely compared with the ex-

ponential approaching law using the saturation function as the switching function. The above conclusions are demon-

strated by the simulation of six-degree-of-freedom manipulator. Finally, the sliding mode control algorithm based on

improved approaching law is applied to the actual manipulator system, which proves the feasibility and practicability

of the algorithm.

Key words: improved approaching law, manipulator, sliding mode control, chattering
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