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Fuzzy Controller for Nonlinear Systems Using Optimal Pole Placement
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ABSTRACT

This paper addresses the analysis and design of fuzzy-model-based controller for nonlinear systems using
extended PDC and optimal pole-placement schemes. In the design procedure, we represent the nonlinear
system using a Takagi-Sugeno fuzzy model and formulate the controller rules by using the extended parallel
distributed compensator (EPDC) and construct an overall fuzzy logic controller by blending all local state
feedback controllers with an optimal pole-placement scheme. Unlike the commonly used parallel distributed
compensation technique, by blending a newly extended parallel distributed compensator and the optimal pole-
placement schemes, we can design not only a local stable fuzzy controller but also an overall stable fuzzy
controller to perform the tacking control objective. Furthermore, a stability analysis is carried out not only for
the fuzzy model but also for a real nonlinear system. Finally, the effectiveness and feasibility of the proposed
fuzzy model-based controller design method has been shown through a simulation example.
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