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Fault Detection for a Class of Nonlinear System Based on
Wavelet Neural Networks

LI Xin', WEN Xin', LUO Lisheng’, CHEN Yun’, REN Xiaodong’

1. Faculty of Aerospace Engineering, Shenyang Aerospace University, Shenyang Liaoning 110136, China;
2. School of Mechanical and Electronic Engineering, Shenyang Aerospace University, Shenyang Liaoning 110136, China

Abstract : In this paper, an adaptive fault detection method based on wavelet neural network (WNN) is proposed for a class of
nonlinear systems. Compared with BP ( Propagation Back) neural networks, the WNN has a more generalization ability with dif-
ferent activation functions. By designing adaptive state observer technique, the current state of the system is observed by using
wavelet neural network observer, and it is applied to a class of nonlinear system fault detection and diagnosis. The stability of the
fault detection observer for the wavelet neural network is proved by using the Lyapunov’ s direct method. Finally, the reliability
and stability of the fault detection observer for the nonlinear system are demonstrated by simulation.

Keywords :fault detection; nonlinear systems; state observer; neural networks; simulation
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