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Abstract

To address operational challenges in high-speed rail systems characterized by “high-speed and high-density” operations, this study
investigates an intelligent analysis system for on-board train mechanics. The research tackles pain points in traditional management
practices—such as excessive post-operation review workload and low efficiency—by first identifying operational needs through
field research and proposing a “end-edge-cloud” collaborative architecture. Subsequently, deep learning algorithms are optimized to
enhance operational recognition accuracy through multi-scenario data integration. The system features functional modules covering
data collection, intelligent analysis, rule management, and closed-loop issue resolution, ultimately establishing a comprehensive
management framework encompassing planning formulation, execution, analysis, and verification processes.
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