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Prediction of rail corrugation based on
non-equal interval grey model and BP Neural Network

CHEN Xin, YAO Huiming
(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the prediction of the development of rail corrugation, in—depth analysis is carried out based on actual field—
measured rail wave data, and a combined model of rail corrugation based on non-equal interval grey model and BP neural network
is proposed. The model combines the advantages of less data required by grey theory and strong nonlinear fitting ability of BP neural
network. It can predict the future development of rails based on the original wave depth values measured by a small number of non—
equal time intervals. The historical data of rail wave wear depth on a certain line are used for model training and prediction analysis.
The results show that the average absolute error of the combined model prediction results is significantly reduced compared to the
single gray model, and the prediction accuracy test level reaches level 1. It proves the effectiveness of this prediction method in the
prediction of rail grinding, which provides important guiding significance for the development of track maintenance and polishing
strategy by the public works department.
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Fig. 1 BP neural network prediction residual correction flowchart
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Tab. 1 Accuracy inspection level reference table
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Tab. 2 9-month wave wear development data for a line up curve
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Fig. 3 Non-equal time GM (1,1) preliminary prediction results
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Fig. 4 Prediction effect before and after residual correction
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Tab. 3 Analysis of prediction error before and after residual correction

BRI 5 MUR=Riny ] JR IR {E/ mm BIERTTE/mm  EEFTM/ mm A IERTHIXT R 2/ % BIEGHXRZE %
10 2014-02 0.239 0.281 0.239 0.176 0
11 2014-03 0.249 0.314 0.271 0.261 0.088
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