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Fig.3 Robust stability result
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Position Tracking Control Design for IPMC Based on Sliding Mode Variable Structure

WANG Ai-hui, ZHANG Qiang, WANG Dong-yun, LIU Ping

(Department of Electronic and Information, Zhongyuan University of Technology, Zhengzhou 451191, China)

Abstract; To get better used for the IPMC in biomedical and robotic systems, the position that we expect must
be controlled precisely. Against strong nonlinear properties and model uncertainties, as a result, an IPMC arti-
ficial muscles position tracking control system based on sliding mode variable structure control and PI control
approach is proposed. First, the robust stability is achieved by sliding mode control, furthermore, sliding
mode variable structure control and PI control approach which are used to trace the position, finally, the pa-
rameters of tracking controller are designed by using neural network. The designed system not only can achieve
position tracking, but also guarantee stability in the presence of effect of uncertainties and external perturba-
tion, the effectiveness of the proposed method is confirmed by simulation results.

Key words: ITPMC; uncertainties; sliding mode variable structure; neural network; nonlinear position con-

trol; robust stability



