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Research on Construction of Intelligent Management and Control System for Coal Mine
Heading Face Based on Digital Twin

Liu Kun, Hao Zhigiang
Xiangshan Mine of Shaanxi Shaanxi Coal Hancheng Mining Company, China Shaanxi Hancheng 715400

Abstract: The operating environment of coal mine heading operations is complex, and underground personnel are
confronted with multiple risks including gas, roof hazards and dust. Traditional heading methods have inherent
shortcomings in remote monitoring and equipment collaboration. By building a virtual model corresponding to the
physical working face, digital twin technology enables data interaction and state mapping between the virtual and
physical entities, providing a new technical path for the management and control of heading faces. This paper discusses
the functions of this technology in remote visualization, construction simulation prediction and multi-equipment
coordination, and proposes system construction frameworks from four aspects: hierarchical construction of 3D models,
multi-source data fusion, development of simulation deduction modules, and closed-loop mechanism of virtual-real
linkage. Practical applications in existing coal mines show that the system has achieved certain effects in reducing
underground workers and identifying potential safety hazards in advance, while there is still room for improvement in
model accuracy and real-time data performance.
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