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Design of an Integrated Smart Mine Safety Management Platform
Zhihao Zhang
Xinjiang Nonferrous Metallurgical Design and Research Institute Co., Ltd.

[Abstract] Mine safety constitutes a foundational prerequisite for the stable and sustainable operation of energy
production systems. Contemporary underground mining operations frequently rely on fragmented, siloed safety
management approaches—characterized by isolated data systems, delayed risk identification and response, and
discontinuous operational workflows—which collectively impede effective, real—time supervision in complex
subsurface environments. To address these systemic challenges, this paper proposes a comprehensive platform
architecture grounded in three core principles: holistic coverage of safety management elements, end—to—end
closed—loop process control, and seamless cross—organizational coordination. Leveraging scenario—driven
requirements analysis, the design integrates heterogeneous sensing data, operational business logic, and
regulatory compliance frameworks into a unified “perceive—analyze—act—verify” safety management chain. The
proposed platform not only advances the digital transformation of mine safety governance but also establishes a
scalable, industry—applicable reference model—demonstrating tangible potential to reduce occupational
incidents and enhance managerial efficacy.
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