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Fault Diagnosis of High Speed Train Bogie Based on Multi-domain Fusion CNN

Abstract

Abstract: The performance degradation and failures of high-speed train bogie components directly
threaten the operation security of train. A fault detection method based on multi-domain fusion
convolutional neural network is proposed to address the high complexity, high coupling and strong
nonlinearity of vibration signals. Noise injection for time domain signal is used to enhance noise
robustness and generalization of the model. Signal time-frequency representation information is obtained
through embedded time-frequency transformation layer. Adaptive weight-based fusion is implemented
through intrinsic characteristics of the convolutional neural network to handle the multi-domain multi-
channel information. The experimental results show that the proposed method improves the accuracy of
fault diagnosis of high-speed train bogies with good noise robustness and adaptability to work condition.
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Abstract: The performance degradation and failures of high-speed train bogie components directly
threaten the operation security of train. A fault detection method based on multi-domain fusion
convolutional neural network is proposed to address the high complexity, high coupling and strong
nonlinearity of vibration signals. Noise injection for time domain signal is used to enhance noise
robustness and generalization of the model. Signal time-frequency representation information is obtained
through embedded time-frequency transformation layer. Adaptive weight-based fusion is implemented
through intrinsic characteristics of the convolutional neural network to handle the multi-domain
multi-channel information. The experimental results show that the proposed method improves the
accuracy of fault diagnosis of high-speed train bogies with good noise robustness and adaptability to work
condition.
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