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Approximation of the necessary and sufficient conditions for
stability of Takagi-Sugeno fuzzy control systems

DING Bao-Cang . HU You-Qiang, LUO Xiao-Suo, CHAI Yi
(College of Automation, Chongqing University, Chongqing 400044, P. R. China)

Abstract: An extensive analysis on the existing results for the stability of Takagi-Sugeno fuzzy control is
given. For the Lyapunov functions, the common quadratic Lyapunov functions, piecewise quadratic
Lyapunov functions, fuzzy Lyapunov functions, nonquadratic Lyapunov functions and homogenously
polynomially parameterized Lyapunov functions are considered. For the control laws, the parallel
distributed compensation laws, non-parallel distributed compensation laws and homogenously polynomially
parameterized control laws are considered. Based on the analysis, by applying the Polya’s theorem and the
techniques for homogenous polynomials, the approaches for approximating the necessary and sufficient
conditions for stability of T-S fuzzy control are given.
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