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Adaptive CFB Control for a Class of Nonlinear Systems With

Intermittent Actuator Faults

NAI Yong-Qiang' YANG Qing-Yu' ZHOU Wen-Xing"?> YANG Ying®

Abstract Actuators of control systems frequently encounter various unknown intermittent faults. How to effect-
ively handle the effects of such faults on the system is a difficult problem. In this paper, an adaptive command
filtered backstepping (CFB) compensation control scheme is proposed for a class of uncertain strict-feedback nonlin-
ear systems to address the issue of compensation for intermittent actuator faults. Neural networks are utilized in the
controller to approximate unknown functions, and a smooth projection algorithm is adopted to update the estim-
ated parameters in the controller such that the problem of parameter estimate increase with the accumulation of the
number of faults is eliminated. A modified Lyapunov function is developed to prove that the proposed scheme can
guarantee the boundedness of all closed-loop signals and, the relationship among the tracking error, jumping amp-
litude of Lyapunov function, minimum fault time interval and design parameters can be established. It is shown
that if the jumping amplitude of Lyapunov function is smaller and the time interval between two adjacent faults is
longer, the system steady-state tracking performance is better. A root mean square type of bound for the transient
tracking error performance is established by using iterative calculation to illustrate that the system transient per-
formance is improved by appropriate choice of design parameters. Simulation results validate the effectiveness of the
proposed scheme.
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