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Design of Observer and Dynamic OQutput Feedback Fault Tolerant
Controller Based on T-S Fuzzy Model

ZHU Fanglai, JIANG Peng, LI Xiaohang

(School of Electronics and Information Engineering, Tongji University, Shanghai 201804, China)

Abstract: For the nonlinear systems with actuator and sensor faults, the design methodology of
observer and dynamic output feedback controller based on T-S fuzzy model was discussed.
Firstly, the nonlinear system was transformed into T-S fuzzy model. Then, taking the T-S fuzzy
model as the design model, and extending the sensor faults to an auxiliary state to obtain an
augmented T-S fuzzy descriptor system, a fuzzy adaptive observer was designed to achieve the
simultaneous estimations of the states, the actuator faults and the sensor faults of the nonlinear
system. In addition, the dynamic output feedback fault tolerant controller was designed to
achieve the purpose of fault tolerance control based on the observer and estimate the sensor fault
and actuator fault. Meanwhile, the sufficient conditions for the existence of the observer and
fault tolerant controller were given in terms of the linear matrix inequalities. Finally, the
effectiveness of the proposed methods was verified by a simulation example.
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