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ROBUST FAULT DETECTION BASED ON A CLASS OF
NONLINEAR STATE OBSERVER

ZHOU Chuan' WU Xiao-pei CHEN Qing-wei HU Wetrli ZHOU Yu’

(1. Department of Automation, N anjing University of Science and Technology, N anjing 210094;
2. Computer Center of Wuhan Military E conomics Institute, Wuhan 430035)

Abstract: A new type of robust fault diagnosis strategy based on nonlinear state observer is presented in
this paper. In this method, a nonlinear fault detection filter (FDF) is constructed for a class of L ipshitz affine
nonlinear system on the basis of traditional FDF method, the algorithm of detection gain is given and the
stability of closed- loop error system is proved. Furtherm ore the equivalence between nonlinear FDF and
linear FDF is proofed and the fault detectability is guaranteed. At the stage of residual decision, an adaptive
fuzzy threshold method is used to enhance the robustness of fault detection. Finally, this method is applied to
the fighter's structure fault detection, simulation results show that the presented method is effective.

Keywords: fault detection, nonlinear observer, fuzzy decision, fighter
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