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Intelligent Prediction and Characteristic Recognition for

Joint Delay of High Speed Railway Trains

ZHANG Qi' CHEN Feng' ZHANG Tao' YUAN Zhi-Ming'

Abstract The prediction and analysis of train delays is the core content of train delay research, which directly
serves the dispatching command of high-speed railway. Based on the propagation structure and law of train delay
analyzing, an intelligent prediction and feature recognition method for the large area joint train delay is proposed.
Firstly, considering the relationship between train delay propagation and adjacent train delays propagation, a hier-
archical prediction model of train delay is constructed using wavelet neural network. Secondly, the linear combina-
tion equation of train delay fluctuation and its structural vector are used to quantify the impact value of train
delays. Finally, combined with the prediction value and impact value of continuous delays, the joint delay are di-
vided into heavy delay, dissipation delay, potential delay and general delay. The example using the data of Cheng-
du-Chongqing high-speed railway shows that the prediction results of wavelet neural network have high precision,
and the classification results of joint delay are more realistic, which can provide data support for large-area train
delayed operation adjustment.
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Fig. 1  Restoration process of 4 delayed trains on

Chengdu-Chongqing high-speed railway
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Fig. 2 Scatter plot arrival time of adjacent delayed

trains at the same station
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Fig. 3  Scatter plot arrival delayed time of adjacent
stations of the same train
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Fig. 4 Topology of wavelet neural networks
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