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Abstract: With the intensification of China’s population aging. the traditional mine operation mode relying on the experience of
technicians can no longer meet the needs of the sustainable development of modern mining. There is an urgent need to introduce
advanced technologies such as digital twins to promote the transformation of mines towards intelligence and greening. With its
data-driven characteristics, digital twin technology can provide accurate simulation for mine construction plans. By integrating
multi-source data such as geological and geographical data, a virtual model corresponding to the real mine was constructed to
optimize the layout planning and reduce resource waste and risks in actual construction. Data-driven digital twin technology has
been increasingly applied in scenarios such as mine construction planning, mine production safety, and mine production
optimization. However, restricted by the current cognitive level, technical capacity, and infrastructure conditions, the
constructed virtual models cannot fully guarantee authenticity and reliability of data, leading to deviations in prediction results.
By constructing a complete standard system, enhancing data fusion and processing capabilities, optimizing intelligent
algorithms and models, and strengthening interdisciplinary cooperation and technology integration, the mining industry is
driven toward unmanned and intelligent transformation.
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Fig.1 The digital twin logical architecture
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Fig.2 Data-driven digital twin technology system
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Fig.3 Architecture of the Mine Digital Twin Model (MDTM)
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Table 1 Technical characteristics and key issues in different application areas of mine production optimization
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Fig.4 Evaluation criteria for digital twin technology
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