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An Adaptive Multistage Observer in Detecting and Isolating
Fault in Hydraulic Servo System

SHEN Xingang, LYU Zhenbang, SUN Qian
(Aeronautical Computing Technique Research Institute, AVIC, Xi’an 710068, China)

Abstract Aimed at the problems that the traditional fault detection and diagnosis methods based on fixed-
threshold have a high false alarm rate and fail to realize effective fault detection and isolation, an adaptive
fault detection and isolation method for hydraulic servo system based on multistage observer is presented.
The first-stage RBF neural network is adopted as a fault observer of the hydraulic servo system, and the
residual error signal is generated by comparing the estimated observer output with the actual measure-
ments. The second-stage RBF neural network is employed as an adaptive threshold producer, realizing the
adaptive fault detection. Features of the residual error signal are extracted by using wavelet packet analy-
sis, and the system fault isolation is made by using the third-stage RBF neural network. The experimental
results show that the multistage observer is effective in detecting and isolating the failure in the hydraulic
Servo system.
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