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Abstract

The traditional locomotive maintenance mode based on fixed cycles is difficult to meet the demands of railway modernization for
safety and efficiency. This paper systematically studies the application of artificial intelligence technology in the field of locomotive
maintenance, aiming to achieve the optimization of maintenance plans and the intelligence of decision support. The article analyzes
key technologies such as fault prediction based on machine learning and visual inspection based on deep learning, and elaborates
on how they construct a complete technical framework from data perception to intelligent decision-making. Research shows
that artificial intelligence can drive the maintenance mode to strategically transform from “planned maintenance” to “predictive
maintenance”, thereby significantly enhancing maintenance accuracy and optimizing resource allocation, providing a core solution
for the intelligent upgrade of railway locomotives.
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