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Dynamic Modeling and Reconstruction Based Fault

Detection and Location of Train Bearings

LIU Qiang' FANG Tong' DONG Yi-Ning” QIN S. Joe®

Abstract The effective fault detection and diagnosis is necessary for operation safety and maintenance of the
trains. The existing bearing alarm system normally applies rule-based method that cannot detect the fault into ac-
count before the bearing is heavily damaged. In this paper, taking the correlation and dynamic relation of multi-
bearing temperatures, a data-driven dynamic latent structure based train bearing fault detection and diagnosis
method is proposed. Firstly, a dynamic-inner canonical correlation analysis (DiCCA) based dynamic latent struc-
ture method is applied to extract the cross and auto dynamic relations within multi-dimensional bearing temperat-
ures of the train. Secondly, a DICCA based combined index is defined for fault detection of dynamic system and ap-
plied to detect the operational abnormality of the bearings. Thirdly, a DiICCA based multi-directional reconstruc-
tion method is proposed to locate the faulty bearing. Finally, application results using bearing temperature data col-
lected from the practical operation of a train demonstrate the effectiveness of the proposed method.
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Fig. 1  Autocorrelation coefficient of vy in the DICCA
model of train bearings
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Table 1  Rule-based warning and alarm limits of

train bearings
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Fig. 3 Fault detection result comparison of DiICCA and
the rule-based method of the train system
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Fig. 4 Fault detection result of Case 1
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Table 2  Result comparison among fault

detection methods
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