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Intelligent mining method of open-pit coal mines based on 3D laser point cloud
unmanned aerial vehicle surveying technology
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Abstract: Traditional open-pit coal mining is difficult to accurately control the impact of blasting, which affects the safety of workers and
buildings in the mining area. In order to improve the efficiency and safety of open—pit mining, the application of 3D laser point cloud
unmanned aerial vehicle surveying technology in intelligent mining of open-pit coal mines is studied. The terrain map of the mining area is
obtained by unmanned aerial vehicles to construct a 3D laser point cloud model, and the K-D tree algorithm and greedy triangle algorithm are
combined to achieve blasting design before coal mining, Based on formulas for blasting vibration safety distance, flyrock control distance,
and shock-wave influence range, the safe distances that minimize impacts on surrounding buildings and personnel are calculated. The
experimental results show that the average deviation of coal mine terrain point cloud data using the proposed technology is 1. 94 cm, and the
average error of blasting parameters is 1. 886 cm, The actual blasting deviation is 2. 22 cm, and the mining time is reduced by 27.52%,
which verifies the effectiveness of the proposed scheme. Research can provide more accurate and safe technical solutions for open-pit coal
mining.

Keywords: 3D laser point cloud; UAV surveying and mapping; opencut coal mine; intelligent mining; mining area inspection;
K-dimensional tree
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Fig. 1 Schematic diagram of three-dimensional terrain reconstruction of the open-pit coal mining area
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Fig.2  Schematic diagram of cloud triangular

network construction
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Tab. 1 Experimental results on the accuracy of 3d laser point

cloud data and the design accuracy of blasting during

coal mining cm
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Fig.3 Experimental results of the mining time and mapping efficiency of open-pit coal mines before and after the application of

3D laser point cloud technology
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Tab.2  Optimization results of the intelligent mining scheme for open-pit coal mines in blasting design m
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Fig.4 The influence of different measurement techniques on flat and complex terrain of open-pit coal mines
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