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Abstract: The implementation and application of Al management system module algorithms in coal mines is the core issues in
the field of smart mine construction. Promoting integrated mine management and control can help improve the intelligent
monitoring capabilities of mines. A three-level and five-layer mining Al management system architecture was constructed based
on mining intelligent recognition technology, and mining Al management system algorithms including comprehensive mining
module, excavation module, transportation module and general module were developed, forming a software+ server intelligent
visual application mode. The comprehensive mining module adopts CNN, YOLO FastestV2 and YOLOv3 models to achieve
coal mining equipment recognition, area target and support posture detection. The excavation module uses the YOLO model to
identify the front beam support and human related detection. The transportation module uses the YOLACT model to identify
the operation status of the belt, large coal blocks and foreign objects. The general module implements safety helmets, personnel
behavior and environmental detection through OpenCV, YOLO and YOLOv4 models. Among them, the mean average
precision of YOLACT model training prediction boxes is 86.79% , and the mean average precision of mask is 83.58% , both of
which are at a high level. Real-time display of equipment, personnel, environment and other status results in the fully

mechanized mining face. The excavation working face can realize the identification and alarm of personnel intrusion in hazardous
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areas and abnormal operation processes. The transportation system can realize monitoring of coal quantity of belt, large blocks.

foreign objects, etc., real-time tracking and monitoring of the target and early warning of abnormal behavior. The general

scenario timely alarms the unsafe behavior in the key underground areas to achieve comprehensive supervision of the entire

mining area. The research results can promote the deep integration of Al technology and coal mine safety production, realize the

intelligent application scenarios of reducing manpower and improving efficiency in coal mines, which is of great significance for

the intelligent mining of coal mines in China.

Key words: Underground coal mine, Intelligent management system, Deep learning, Al recognition technology, Multi-

scenario application
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Fig.1 The application situation of Al recognition technology in coal-related field
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Fig.2 Architecture of AI management system for coal mines
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Fig.3 The relationship between system modules and application layers in the Al management system for coal mines
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Table 1 Correspondence between scenarios, modules and algorithms in the AI management system for coal mines
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Fig.9 Application scenarios of Al intelligent recognition for transport systems
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Fig.10 Architecture and application scenarios of the intelligent auxiliary transport system
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