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Research on fault pattern recognition of track structure
based on compressed sensing
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[ Abstract] This paper proposes a fault pattern recognition method based on compressed sensing for track structures. The method
refines the original vibration signal by designing the sparse basis and measurement matrix of the reconstructed signal. It solves the
problem that the track vibration signal will appear “over—fitting” when designing the classifier. By constructing 11 characteristic
symptom indicators, the distribution law of the characteristic features of the reconstructed data features is studied. It solves the
problem that the data set has a high dimension and a long calculation time. Combining the two groups of characteristic indicators and
density clustering algorithm, the paper successfully distinguishes the normal working conditions of track structure, ballast slab
working conditions, ballast boiling working conditions and sleeper empty crane working conditions, and the validity of the density
clustering results was evaluated using the normalized mutual information (NMI) indicator. A numerical example shows that; This
method realizes the feature symptom extraction and fault pattern recognition of different fault types of track infrastructure under a
large number of samples. The method proposed in this paper can effectively identify the track structure failure and lay the foundation
for the intelligent diagnosis of the track structure fault and the remaining life prediction.
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Fig. 1 Vehicle—track vertical vibration structure section model
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Fig. 2 Time history curve of vibration response of No. 99 sleeper
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Tab. 1  Sleeper numerical simulation of track structure with

different diseases
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Fig. 3 Compressed sensing framework
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Fig. 4  Sparse representation coefficient S of original sleeper

vibration original signal
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Tab. 3 Statistical table of time—domain and frequency—domain characteristic parameters of vibration acceleration of track structures
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Fig. 10 Clustering between different feature indications
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