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Abstract: In order to explore the potential value of a large amount of safety hazard data in the construction process of intelligent
mines, taking a mine in Shandong as an example, comprehensive analysis of its historical safety hazard data from 2014 to 2023
was conducted, and a multidimensional analysis model for mine safety management was constructed. Firstly, a Multi-Layer
Perceptron (MLP) was used to construct a personnel, equipment, and environmental classification model for identifying
hazards and accidents. Using the Latent Dirichlet Allocation (LLDA) topic model, equipment hazards were classified into eight
topics of lighting, transportation, support, electrical, firefighting, blasting, ventilation, and miscellaneous. Then, based on
the principle of Apriori algorithm, key information was extracted from unstructured hazard text, and the relationship between
different hazard features and topics was explored and analyzed. Finally, deep analysis of the data mining results was conducted
using a combination of multidimensional analysis and data visualization techniques. The results indicate that equipment related
hazards are high-risk areas that require special attention in the safety management of the mine. The lack of support for the roof,

potholes on sloping road surfaces, and installation of switch grounding are significant hazard topics and associated rules, and
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the areas such as S16181 and S18165 are gathering areas for this type of hazard. The multidimensional analysis model

constructed by the research can provide a basis for the analysis of mining safety hazards.

Key words: Intelligent mine, Safety hazard management, Data mining, Multidimensional analysis, Associated rules
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Table 1 Segmentation results for selected safety hazard texts
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