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Analysis on Optimization of Coal Mine Safety Monitoring System and Refined Management
of Sensors
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Abstract: Optimization of coal mine safety monitoring systems and refined management of sensors constitute core tasks
for ensuring safe production in coal mines. At present, prominent problems exist in coal mine safety monitoring systems,
including information silos among multiple systems that hinder data sharing and comprehensive assessment of hazard
conditions, blind zones in sensor layout that fail to fully perceive dynamic risks during mining and excavation activities, and
inadequate sensor management such as untimely calibration and poor maintenance, which cause frequent data drift and false
alarms and severely restrict the timeliness and accuracy of hazard earlywarning. This paper conducts an indepth analysis of
optimization practices regarding multisystem integration, monitoring network expansion, and infrastructure standardization
of monitoring systems. For multisystem integration, a data fusion platform based on standardized protocols such as unified
industrial Ethernet and OPC UA is constructed to break information barriers. The monitoring network is extended to concealed
spaces including blind roadways and sealed areas, and multipoint wireless sensors or distributed optical fiber temperature and
vibration measurement systems are adopted to achieve fullmine coverage. Infrastructure renovation focuses on transmission
lines, power supply guarantee and installation processes to ensure stable system operation. This paper emphatically discusses
refined management strategies including periodic sensor calibration, riskbased dynamic layout adjustment, and fulllifecycle
equipment management. System optimization and refined management significantly improve the comprehensiveness
of monitoring coverage and data reliability, and effectively enhance emergency linkage response speed and overall
preventioncontrol capacity. These explorations provide practical approaches for coal mines to build an efficient and intelligent
safety guarantee system, and are of positive significance for advancing the digital transformation of safe production in the coal
industry.
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