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Abstract

The mining industry is undergoing a critical transition from mechanization to intelligentization. As a pivotal component of mine
production, mining operations directly determine resource development efficiency and production safety quality. With the integration
of technologies including artificial intelligence, Internet of Things (IoT), 5G communications, automated control systems, and big
data analytics, mining operations are progressively achieving intelligent perception, dynamic scheduling, and adaptive decision-
making. This study investigates the application mechanisms, system architecture, and practical approaches of intelligent technologies
in mining operations. It explores efficiency enhancement strategies through four dimensions: data perception, equipment control,
intelligent scheduling, and safety coordination, proposing an intelligent mining system based on digital twin and Al integration.
Research findings demonstrate that constructing multidimensional sensor networks, optimizing intelligent decision-making models,
and enabling automated equipment coordination can significantly improve mining efficiency, reduce energy consumption, and
enhance working conditions. These findings provide theoretical foundations and practical references for the intelligent transformation
of mining industries.
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