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Application of mechatronics technology in mine production
safety management
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Abstract

Current challenges in mining safety management include delayed monitoring systems, untimely risk alerts, and prominent human
operational hazards. This study addresses comprehensive safety requirements throughout the mining process by integrating
mechatronic technology with safety management, establishing a “real-time monitoring, intelligent early warning, coordinated
control, and traceability analysis” safety management framework. Through the integration of sensors, industrial communication,
and automated control technologies, the system enables 24/7 monitoring of critical safety indicators such as mine gas levels, roof
pressure, and equipment operational status. Leveraging data processing and intelligent algorithms, a risk identification model is
developed to enable early detection of potential hazards. By combining automated equipment with coordinated control logic, the
system minimizes human intervention in high-risk operations, thereby reducing operational risks. This approach provides robust
support for optimizing safety management strategies and facilitates the digital and intelligent transformation of safety management in
the coal industry.
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