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Research on Fall Risk Identification for Personnel in Coal Mine Main Transport System
Based on Improved YOLO

Zhang Jisuo
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Abstract: In the coal mine main transport system, areas such as crusher platforms, coal bunker inlets, and transfer points
feature complex spatial structures and dense equipment operation, making them high-risk zones for personnel fall accidents.
To address the problems of delayed response and insufficient recognition accuracy in the traditional "human defense +
physical defense" approach under complex underground environments, this paper proposes a fall risk identification scheme
for personnel in the coal mine main transport system based on an improved YOLO algorithm. The method enhances the
object detection model by introducing a multi-scale feature fusion module and a coordinate attention mechanism. Combined
with skeletal posture recognition and motion trajectory analysis, it enables early prediction of personnel fall risk behaviors.
Meanwhile, a real-time detection and multi-level warning mechanism is constructed based on an edge computing architecture.
Experimental results show that the improved model achieves an average detection accuracy (mAPso) of 93.2% in complex
underground environments, with a false alarm rate below 0.02% and system response time controlled within 10 seconds,
effectively enhancing the personnel safety monitoring capability of the coal mine main transport system. The research findings
provide a new technical pathway for personnel safety risk identification and intelligent prevention and control in smart mine
environments.
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