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Mine Slope Safety Monitoring and Early Warning Based on UAV Inspection
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Abstract: To address the limitations of traditional slope monitoring methods, such as limited coverage, low efficiency and high cost, we integrated

UAV airports, 3D real scene modeling, and intelligent recognition technologies to develop an intelligent safety monitoring and early warning

system for open-pit mine slopes. The system performs automated data collection via UAVs, reconstructs centimeter-level 3D models in the

cloud, and automatically interprets key parameters including berm width, bench height, and slope angle using an improved feature line extraction

algorithm. By establishing a dynamic comparison model between monitored parameters and design values, we realized a four-tier (red, orange,

yellow, blue) risk early warning mechanism. Application results from a granite open-pit mine in South China demonstrate that the system

completes a full-area operation cycle in under 8 h, with average monitoring errors of 0.23 m, 0.39 m, and 1.54° for berm width, bench

height and slope angle, respectively, achieving an early warning accuracy rate above 92%. The system significantly enhances the automation,

full coverage, and intelligence of slope safety monitoring, providing an efficient and reliable technical solution for mine safety management.
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