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A direct adaptive fuzzy sliding mode control method
for discrete nonlinear systems

ZHANG Xiaoyu', LIU Binbo’

(1. Department of Electronics and Information Engineering, North China Institute of Science and Technology, Beijing 101601, China;
2. CCTV Securities Information Channel, Beijing 100080, China)

Abstract ; In order to obtain chatter-free sliding mode control for a class of discrete nonlinear systems, an adaptive
fuzzy sliding mode control (FSMC) is constructed on the basis of the adaptive fuzzy logic system (AFLS). Firstly,
the online adaptive law is applied to regulate the parameters of the AFLS, in order to make the output of the AFLS
approximate to the pre-designed sliding mode control (SMC) ; then the convergence of the approximation errors and
the reachability of the SMC are proofed by using the Lyapunov method. The simulation results of the inverted pendu-
lum system verify the effectiveness of the presented design. Therefore, the proposed discrete controller drives the
system state onto the sliding mode, and its robustness is enhanced.

Keywords : discrete system;fuzzy logic system; sliding mode control; adaptive control; nonlinear systems; robust

control ; variable structure control; chattering
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