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Abstract

This study addresses the safety production needs of open-pit coal mines by establishing an integrated intelligent surveying and
dynamic monitoring technology system, achieving precise data acquisition, fusion analysis, and real-time risk early warning from
multiple sources. Experimental results demonstrate that the system effectively enhances monitoring accuracy and timeliness,
providing reliable technical support for mine safety management. Traditional mining surveying and monitoring methods rely on
manual labor and a limited number of fixed stations, resulting in low data acquisition efficiency, poor timeliness, and an inability to
achieve continuous coverage, making it difficult to meet the “high precision, full coverage, and real-time” monitoring requirements
for safety production.
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