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Research on Monitoring of Over—Mining, Illegal Mining and Transboundary Behavior in
Open-Pit Mines Based on Deep Learning

Lu Mengzhu
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Abstract: With the continuous expansion of mineral resource development, illegal mining in open-pit mines has become
increasingly prominent. Practices such as over-exploitation, illegal mining, and boundary-crossing operations not only disrupt
mineral resource management systems but also severely impact ecological environments. Traditional mine supervision
primarily relies on manual inspections and periodic remote sensing monitoring, which suffer from long monitoring cycles,
insufficient real-time responsiveness, and low identification efficiency. Leveraging advancements in deep learning technology,
the integration of remote sensing imagery, drone imagery, and intelligent recognition algorithms has provided a novel technical
approach for monitoring mining violations. This study focuses on monitoring mining activities in open-pit mines, constructing
a deep learning-based mining behavior recognition model. By combining remote sensing data with drone imagery, the research
achieves automated identification and analysis of mining changes in mining areas. The findings demonstrate that deep learning
models can significantly enhance the efficiency of identifying mining violations and improve monitoring accuracy, providing
technical support for mineral resource regulation.
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