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Research on Fault Identification Method for Electrified Railway Contact Netowrk Based
on VAE and TabNet
LIU Jiajun', MA Xinxiu', WANG Hongliang’
(1. School of Electrical Engineering, Xi’ an University of Technology, Xi’an 710048, China;
2. School of Automation and Information Engineering, Xi’an University of Technology,
Xi’an 710048, China)
Abstract: The contact network undetakes the important task of delivering electric energy to the electric
locomotives along the line and, once in case of fault, will directly affect safe operation of the train, so it is
necessary to study the fault identification method of the contact network. In this paper, a fault identification
method based on VAE and TabNet is propsoed. Firstly, ANSYS Workbench software is used to set up the
pantograph - network coupling model to obtain the variation of pantograph - network contact force under
different faults; Then, the variational self-encoder algorithm is used to expand the fault simulation data
and improve the generalization ability of the model. Finally, the identification of fault types is performed by
TabNet model with an identification accuracy rate of 96% . It is also compared with other traditional
classification algorithms. The experimental results show that the proposed method exhibits superior
performance in fault identification of the contact network.
Keywords: contact network; fault identification; pantograph-catenary coupling model; TabNet; variational
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Table 1 Parameter of the conatct network material

LR B AAERALTCR SRR

; HEL/N R
25 mm’ kgem™ a i
e 116.99 1.076 1.2x10" 0.33
KNE S 116.99 1.065 1.2x10"  0.33
% 9.62 0.089 1.2x10" 0.33

R2 BERESH
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Fig.1 Schematic diagram of equivalence model of the
contact network
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Fig.3 Schematic diagram of the pantograph-catenary
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Fig. 4 Simulation result of pantograph-catenary contact
force
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Table 5 Index of model classification identification

25 Precision Recall F, Accuracy
0 0.93 0.97 0.95 0.97
1 0.97 0.90 0.94 0.90
2 0.93 1.00 0.96 1.00
3 1.00 0.95 0.97 0.95
all 0.96 0.96 0.95 0.96

Normalized Confusion Matrix(%)
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Fig. 6 Confusion matrix diagram of classification result
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Table 6 Index four models for classifications identification

pRidl Precision Recall F Accuracy
SVM 0.67 0.66 0.63 0.66
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RF 0.78 0.78 0.77 0.78
TabNet 0.96 0.96 0.955 0.96
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