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Improved Adaptive Kalman Filter-based Fault-tolerant Control

LUO Xinhui, DAI Shaowu, DAI Hongde
Naval Aviation University, Yantai 264000, China

Abstract

A fault-tolerant control method based on an improved adaptive Kalman filter and dynamic output feed-
back is proposed for discrete systems of actuator and sensor faults along with white noise. Under the noise in-
terference, the faults of the system actuator and sensor are simultaneously estimated by the improved adaptive
Kalman filter, whose convergence is analyzed by the Lyapunov function. According to the obtained informa-

tion of faults, the fault-tolerant controller based on the dynamic output feedback and disk stability theorem is
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designed for the problem that the system state is not fully measurable to make the system response return to the

normal state. Finally, the method is validated by the flight control system model. The results show that the

method can not only simultaneously estimate faults of the actuator and sensor but can also correct the system

response under faults, indicating that the control method has good fault tolerance.
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Fig.1  The block diagram of system fault tolerance control
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