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Abstract

This article focuses on the research of unmanned driving system for underground rail transportation in coal mines, and elaborates
on the system construction and safety guarantee technology. In terms of system construction, a hierarchical distributed architecture
is adopted, covering the perception layer, control layer, and execution layer; By applying key technologies such as high-precision
positioning and environmental perception, combined with wired and wireless hybrid communication networks, vehicles can achieve
autonomous operation. In terms of security technology, a comprehensive monitoring system is constructed through multi-source
sensors, and a “model+data” fusion diagnosis mode is used to enhance fault handling capabilities. A hierarchical emergency response
mechanism is established to respond to unexpected situations. This research achievement provides a technical solution for the
intelligent transformation of underground rail transportation in coal mines, which is of great significance for improving transportation
efficiency, ensuring safety production, and promoting high-quality development of the coal mining industry.
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