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Comparison and Analysis of Sensor Fault Detection Methods Based on Observer
TAO Li—quan'?,LIU Cheng',ZHANG Zheng?, WANG Qian', WANG Wei'?
(1. Airworthiness College, Civil Aviation University of China, Tianjin 300300, China;2. Civil Aircraft Airworthiness Certification
Technology and Management Research Center, Civil Aviation University of China, Tianjin 300300, China)

Abstract: In view of the lack of quantitative data on the application scope of aeroengine sensor fault detection methods,a comparison
and analysis of the applicability of the fault detection methods based on Kalman filter and adaptive sliding—mode observer was proposed
based on the performance index of fault detection. Kalman filter was designed to generate residual error and adaptive sliding-mode observer
respectively to obtain fault estimation. Fault detection was realized based on fault detection strategy. Random faults were generated by
Monte Carlo method,and the fault detection effect and application range of the two methods were compared and analyzed in the presence of
both faults and disturbances. Simulation was carried out based on engine of DGEN 380. The simulation results show that the fault detection
method based on Kalman filter has a strong ability to deal with Gaussian noise,but the fault detection rate is less than 50% ,especially for
soft faults. The fault detection method based on sliding—mode observer has better effect on soft and hard fault detection without considering
measurement noise, but the ability to deal with sensor measurement noise is poor.
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