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Abstract: In order to ensure the reliable monitoring of key components of train running gears and ensure safe and stable operation of
a train, a full redundancy architecture of a running gear monitoring system for high-speed train was proposed. The scheme of “dual intelligent
diagnosis unit + dual channel sensor” is adopted in the architecture, which solves the problem of monitoring blind area caused by single
diagnosis unit or single channel sensor failure. Based on the full redundancy architecture, a corresponding diagnosis model was proposed,
according to the characteristics of ground and vehicle data, platform characteristics and application scenarios. The ground model is based on
trend prediction; based on the model framework of “deep neural network+recurrent neural network”, the characteristic parameters of time
series are extracted from massive historical data, and the early fault detection model is established. The onboard model is mainly based on
real time diagnosis, and is easy to implement through the interactive judgment of dual channel waveform detection, the waveform consistency
of dual channel sensors at vehicle level and train level can be diagnosed and identified in real time, combined with the practical application
of a EMU of 350 km/h. The application results show that the full redundancy technology can reduce the risk of false alarm of sensor fault,
improve the reliability of the diagnosis system, and ensure the stable and safe operation of the train.

Keywords: train running gear monitoring; data mining; full redundancy; train-ground integration; diagnosis model; trend prediction;
deep neural network; recurrent neural network
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Fig. 1  Full redundancy architecture of a running gear
monitoring system
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Fig. 2 Location of redundant monitoring points of a running gear
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Fig. 3 Train-ground integration architecture
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