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Adaptive Observer Based Fault Diagnosis for High-speed
Train Traction System with Actuator Faults
LI Wenkai', MAO Zehui', JIANG Bing', DAI Wenwen'
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Abstract; In this paper, an adaptive observer based fault diagnosis scheme is proposed for high-speed train traction
system with actuator faults. Since it is difficult to obtain the accurate value of the train parameters., the longitudinal
dynamics model with unknown parameters is introduced to study the fault diagnosis problem. Considered the multi-
ple actuators in the high-speed train traction system with the unknown failure time and failure patterns, an adaptive
technique based fault diagnosis observer is designed for different failure patterns, in which the observer parameters
are updated by adaptive laws. Through the match of observer and train system, the fault position can be diagnosed.
Based on Lyapunov functions. it is proved that the observer errors can be convergent under the matched or cannot be
convergent when unmatched. Simulation results on a high-speed train model are presented to illustrate the perform-
ance of the developed adaptive observer based fault diagnosis scheme.
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