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Fig. 1 Safety risk factors in metal mines
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Current status and prospects of intelligent and safe development in metal mines

Wang Xinyang'?, Wei Pengpeng'?, Cui Tiejun'?
(1. School of Environmental and Chemical Engineering, Shenyang Ligong University;
2. Liaoning Institute of Modern Safety Engineering Industry, Shenyang Ligong University )

Abstract: The intelligent mine represents a new direction in the integration of traditional mining with cutting-
edge technologies, aiming to establish a full-chain digitalized system driven by the core technology of artificial intelli-
gence and machine learning. In China, the green construction of metal mines is advancing in coordination with intelli-
gent technologies. However, the safety of mining operations still faces severe challenges due to the coupling of multiple
risk factors. This paper reviews the research progress on intelligent safety in metal mines, focusing on 3 major aspects:
complex geological conditions, equipment-related safety risks, and potential risks of multi-hazard sources. It discusses
the current state of safety in metal mining and the specific applications of intelligent technologies in addressing key risk
factors. Moreover, the paper identifies the major challenges faced by intelligent mining, including technical bottlenecks
and equipment intelligence levels, difficulties in data integration and standardization, and poor adaptability to deep
mining and complex environments. In response, the study prospects the development of intelligent and safe technolo-
gies in metal mines, focusing on independent innovation in core technologies and equipment upgrades, data-driven
collaborative control and standardization, and enhanced adaptability to extreme conditions in deep mining.

Keywords: metal mine; intelligentization; safety risk; accident and disaster; mechanical injury; fire and explosion



