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Abstract

The mining production environment is complex, with numerous and intercoupled risk factors, mak-
ing it difficult for traditional safety management methods to achieve effective preemptive control.
To address this, this paper constructs a dynamic risk early warning and control evaluation model
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for mines that integrates human and technical prevention data. Based on a dual prevention mecha-
nism, a subject responsibility performance indicator system covering all elements of “human-ma-
chine-environment-management” has been established; We have improved the LSTM neural net-
work based on the temporal dynamic characteristics of risks and designed a multi-level dynamic
warning mechanism; A comprehensive evaluation method for the level of enterprise safety risk con-
trol is proposed using entropy weight method and grey correlation theory. Experimental results
demonstrate that the proposed model performs well in prediction accuracy and risk assessment
objectivity, enabling early risk identification and precise intervention.
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Figure 1. Overall technical roadmap
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Table 1. Three-level indicator system for mining subject responsibility performance
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Figure 2. Model construction flowchart
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Table 2. Comparison of gas concentration prediction performance of different models
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