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Research on Counterfactual Modeling of Pantograph Parameters
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Abstract; The pantograph system is the core system for power transmission of urban rail transit vehicles. Improving the occurrence of
high—temperature and high—frequency arcing phenomena in the pantograph system is one of the important research topics in the current
pantograph system. Addressing the problem of the uninterpretability of most simulation models, we propose using big data analysis to
construct counterfactual models of actual vehicle operating parameters to infer the causal relationship between arcing temperature and pan-
tograph parameters, thereby providing theoretical support for the operation and maintenance of the pantograph system. In the data prepro-
cessing stage,based on the principle of pantograph system installation, missing values were supplemented through data matching,and the
DBSCAN algorithm was used to handle data outliers, effectively improving the prediction accuracy of the counterfactual prediction
model. In the construction stage of the counterfactual prediction model, we propose the Time—Aware BPNet model to fit and compare the
causal relationships between pantograph parameters. The experimental results indicate that compared to linear regression, polynomial
fitting models, attention—based deep learning algorithms ( Attention) ,and Long Short—Term Memory networks (LSTM) , the time—aware
network model can better predict counterfactual data.
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