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Stability Analysis and Design of Fuzzy Control Systems

Based on Vector Lyapunov Function Approach
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Abstract: A fuzzy control system for continuous-time noolinear systems is presented , which is based on fuzzy dynamic
model. The stability of the closed-loop fuzzy system 15 analyzed . Then systemalic procedure to design firzzy controllers is for-
mulated . A set of local linear models are linked together by fuzzy membership function to obtain the continuous global model.
By considering the fuzzy system as a set of nominal linear systems subject to perturbations contributed by other interacting sub-
systems , a sufficient condition for the stabdity of the closed-loop fuzzy system is derived via the concept of vector Lyapunov
function . The validity of the furzy model based control technique is illustrated by a simulation example.
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2 IS R 55 (Fuzzy control system)
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THEN u*(t) = - Kpx (1), (4)
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3 BEHMSH7(Stability analysis)
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4 $2HRFIEIT(Controller design)
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R®: IF z; is about + w/2, THEN % = Asx + By,
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5 &t (Conclusion)
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