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Rail vehicle fault diagnosis based on optimized bp neural network
XU Xi, YAO Huiming
( Shanghai University of Engineering Science, Shanghai, 201620, China)

[ Abstract] According to the characteristics of the rail vehicle suspension system, the BP neural network fault diagnosis technology
is applied to the fault diagnosis of the rail vehicle suspension system. A BP neural network model suitable for rail vehicle spring and
damping fault diagnosis is proposed. The BP neural network fault diagnosis model of vehicle suspension system is established. Based
on this, the BP neural network diagnosis model is optimized by genetic algorithm. In order to avoid the influence of track irregularity
on the fault state, the self—contrast feature quantity index and the relative feature quantity index are selected as the input data of the
neural network. The optimized BP neural network model was used to simulate the test. The results show that the optimized BP neural

network diagnosis algorithm has better stability and higher precision, and achieves the expected diagnosis results.
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Fig. 1 Schematic diagram of BP neural network
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Fig. 2 Genetic algorithm optimization flow chart
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Fig. 3  Schematic diagram of vertical dynamics model of rail

vehicle
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Tab. 1 List of some parameters of a type of rail vehicle
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Fig. 4 Dynamic simulation model of rail vehicle suspension system
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Fig. 5 Vertical track irregularity time domain signal
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Tab. 2 Fault state and spring state setting correspondence table
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Tab. 3 Partial data of the training samples

FEA Vi V2 V3 V4 V5 V6 —RESERE D
1 -0.008 75 -0.032 64 0.064 178 0.073 883 0.985 724 42.02 IEHRA 10000
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Fig. 6 Genetic algorithm iteration graph
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Fig. 7 Neural network training diagram
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Tab. 4 Comparison of diagnostic accuracy rates before and after
optimization %
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