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Abstract

Purpose — The purpose of this paper is to explore the problem of frequent high-voltage equipment failures on
high-speed trains due to abnormal discharge phenomena, highlighting the necessity of developing effective
diagnostic technologies for reliable equipment operation.

Design/Methodology/Approach — This study employs machine learning methods, including Support Vector
Machines, Random Forests, and Deep Learning models. These algorithms are utilized to deeply analyze
monitoring data from high-voltage equipment, constructing classification and prediction models. By inductively
analyzing historical monitoring data and extracting key features, a multidimensional feature database was
established to improve model performance.

Findings — The experimental results indicate that the proposed machine learning models significantly enhance
the accuracy and real-time capabilities of abnormal discharge detection. This advancement enables early
identification and timely warnings of potential faults, effectively reducing high-voltage equipment failures and
supporting continuous and safe train operations.

Research Implications — This study presents a practical framework for a machine learning-based abnormal
discharge monitoring system applicable to railway high-voltage equipment. By providing offline monitoring
and intelligent management solutions, it contributes to increased automation and intelligence in high-speed
train systems. Furthermore, this research offers valuable insights and references for future studies and practical
implementations in the field, promising improvements in operational safety and economic efficiency.
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Classification Algorithms
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