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Abstract : This paper addresses the analysis and design of
fuzzy control systems for a class of complex single input
single output nonlinear systems. Firstly, the nonlinear system
is represented by well-known Takagai-Sugeno (TS) fuzzy
model and the global controller is constructed by
compensating each linear model in the rule of TS fuzzy model.
The design of conventional TS fuzzy-model-based controller
usually is composed of two processes. One is to determine
static state feedback gain of each local model and the other is
to validate the stability of the designed fuzzy controller. In this
paper, we propos¢ an alternative of the design of TS fuzzy-
model-based controller. The design scheme is based on the
extension of conventional optimal control theory to the design
of TS fuzzy-model-based controller. By using the proposed
method the design and stability analysis of the TS fuzzy
model-based controller is reduced to the problem of finding
the solution of a set of algebraic Riccati equations. And we use
the recently developed interior point method to find the
solution of AREs, where AREs are recast as the LMI
formulation. One simulation example is given to show the
effectiveness and feasibility of the proposed fuzzy controller
design method.
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Plant Rule i
IFx(r)is F and..and x"""(t) is F, 2)
THEN x(t) = Ax(r)+ Bu(r) (i=1249)
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IF x(1) is F'and..and X"V is F, 3)

THEN w=-Kx (=12,..q)
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Plant Rules:

Rule 1: IF x  is about 0, THEN x=A x+Bu
Rule 2: IF x; isabout #/2 , THEN i=A,x+Bu
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Controller Rules:
Rule 1: [F x, is about 0, THEN u =-Kx

Rule 2: IF x, isabout 7/2, THEN u=-Kx
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