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Fuzzy Tracking Control Design for Nonlinear Systems
via T-S Fuzzy Performance Evaluator

LI Ming' ZHANG Hua-Guang' WANG Chen-Hong’

(Institute o f Electrical Automation, Northeastern University, Shenyang 110004)
2(Department of Information Sciences, National Natural Science Foundation of China, Beijing 100085)

(E-mail; limingneu@263. net; hg— zhang@21cn. com; wangch@nsfc. gov. cn)

Abstract Fuzzy control design method for a class of nonlinear system with H., tracking
performance is introduced. Compared with the traditional fuzzy controller, the scheme is
made up of two parts: fuzzy performance evaluator (FPE) and fuzzy controller (FC).
FPE offers a method to verify the validity of fuzzy models and controller. The perform-
ance of closed-loop system is evaluated in directly via the FPE. This procedure will not
cause any damage to the original system. So it may be called a nondestructive debugging

method. Some sufficient conditions are derived for the existence of FPE and FC via sol-

ving the linear matrix inequalities( LMIs).
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x() = Ax (1)) + Bu(2) + w, (1)

y(t) = C{x(¢t))
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If x, is F,; and++and x, 1s F,, then x = A.x + Bu
y = Cx
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h(x)Cx + AC(x) (4)
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Fig.1 The diagram of the tracking control scheme based on performance evaluator
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If z, is F;; and-and z, is F,, thenx = A, ¥+ Bu+v) + M,(y —3)
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If x; ts F;,;, and:+and z, 1s F,, thenu;, = K&,
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