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Abstract: To address core pain points in traditional mine safety management, such as lagging risk identification, insufficient
monitoring accuracy, and inefficient emergency response, this paper, supported by a new generation of information
technologies including the industrial internet, artificial intelligence, and the Internet of Things, constructs a full-chain
technological path of “ perception = transmission = analysis = decision-making = control. ” By integrating
multi-source sensing devices, optimizing data transmission networks, building intelligent analytical models, and developing an
integrated management and control platform, the proposed approach enables precise identification, real-time monitoring,
intelligent early warning, and efficient handling of mine safety risks. Based on the expected performance analysis derived from
model simulation, this technological path can achieve sub-meter personnel positioning accuracy, a classification accuracy of
over 95% for microseismic events, and a 60% reduction in response time for hazard rectification, thereby significantly
enhancing the intelligent level of mine safety management and the intrinsic safety capability of mines.
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