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Analysis and Design of Discrete Fuzzy System Based
on Piecewise Fuzzy Lyapunov Approach
ZHANG Song-Tao, REN Guang

Marine Engineering College, Dalian Maritime University, Dalian 116026

Abstract

Stability analysis and controller design of discrete T-S fuzzy control systems are studied
based on piecewise fuzzy Lyapunov approach. Firstly, a new sufficient condition to
check the stability of open-loop discrete T-S fuzzy systems is proposed after the
definition of a discrete piecewise fuzzy Lyapunov function. This condition only needs to
satisfy the condition of the fuzzy Lyapunov approach in each maximal overlapped-rule
group. Therefore, the proposed condition is less conservative and less difficult than the
common Lyapunov approach and the fuzzy Lyapunov approach. Then, by using the
method of parallel distributed compensation, the stability of the closed-loop discrete T-S
fuzzy system is analyzed and the fuzzy controller is designed. Finally, a simulation
example shows the approach is effective and advantageous.
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