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Research on the Construction of a Safety Risk Prevention
and Control System for Open-Pit Coal Mine Transportation
Operations Driven by Intelligent Technologies

Shida Wang Weijian Bao Lijia Wang
Zhalute Banner Zhahalunuoer Coal Industry Co., Ltd., Tongliao, Inner Mongolia, 029200, China

Abstract

The high risks associated with open-pit coal mine transportation lead to frequent accidents. This paper applies unmanned driving,
Internet of Things, big data analysis, and artificial intelligence technologies to construct a safety risk prevention and control system
covering the full elements of “human-machine-environment-management.” By deconstructing typical risks such as vehicle collisions
and rollovers, it elucidates the application mechanisms and pathways of intelligent technologies in real-time risk identification,
assessment, early-warning, and mitigation. It innovatively proposes a hierarchical collaborative prevention and control architecture
based on the “perception-analysis-decision-execution” closed loop. Supported by practical case studies from a large open-pit mine,
quantitative analysis verifies that this system significantly reduces accident rates and enhances the intrinsic safety of transportation,
providing theoretical support and a technical paradigm for the intelligent safety development of mines.
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