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Abstract: In the field of UAV-based open-pit mine surveying, most previous studies adopted only one type of UAV for data
collection and analysis, without considering the issue of internal and external operation efficiency. Therefor, taking Xiangxiang
Dolomite Mine as the engineering background, two types of UAVs, namely Matrice 300 RTK and Mavic 3E, were adopted.
External data collection with four different flight heights was carried out in the mining area. In the internal data processing,
four image control point layout schemes were selected respectively under each working condition to analyze the measuring point
accuracy under different flight heights and different numbers of image control points. Meanwhile, statistical analysis of the
internal and external time-consuming under each working condition was conducted, and the surveying operation efficiency of
UAV-based open-pit mine was analyzed. The results show that the overall accuracy of the M300 RTK is higher than that of the
Mavic 3E under the same working conditions, and as the flight heights increase, the accuracy continuously decreases. Under the
working conditions of the same flight height, as the number of image control points increases, the accuracy of the two types of
UAVs continues to improve, but the improvement range is not significant. Under the working conditions of the same flight

height, the external time-consuming of the two types of UAVs is basically consistent, but the internal time-consuming of the
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Mavic 3E is only 3.8% to 8.8% of that of the M300 RTK. In non-coal open-pit mines with large height difference, the adoption

of the Mavic 3E’s real-time terrain-following flight combined with the image-control-free mode not only eliminates the field

operation step of laying out image control points but also significantly reduces internal time-consuming. While ensuring

accuracy, it can greatly improve the surveying operation efficiency of UAVs in mines.

Key words: Open-pit mine, Large height difference, UAV, Surveying and mapping accuracy, Operation efficiency
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Table 1 UAV parameters
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kg kg (m/s) (m/s) m min km
M300 RTK 6.3 (XUHLt) 9.00 17(P 50 12 +0.1 55 15
Mavic 3E 0.915 1.05 15(P #Ex0) 12 +0.1 45 15
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Table 2 Coordinates of image control points

w5 X/m Y/m Z/m
1 *% 71 471.109 *% 5 958.937 118.977
2 *% 71 638.543 *% 5 849,020 123.970
3 *% 71 917.180 *% 5 863.666 129.072
4 *% 72 251.778 *% 6 124.205 120.358
5 *% 72 287.933 *% 6 372.316 120.866
6 *% 72 111.830 *% 6 604.678 110.856
7 *% 71 733.500 *% 6 722.718 96.099
8 *% 71 650.361 *% 6 240,789 160.670
9 *% 71 805.219 *% 6 101.625 183.505
10 *% 71 982.460 *% 6 198.658 209.807
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Fig.4 Three-dimensional models of the whole mine
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Fig.5 Three-dimensional models of the local mine
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Table 3 Image control points participating in the solution
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Table 4 Plane mean square error and three-dimensional

mean square error of the checkpoints

- 1G4 b M300 RTK Mavic 3E
s B /A ms/em msap/cm me/em msp/cm
0 4.8 5.3 8.6 9.2
46 AF 100 m 3 4.1 4.8 7.2 8.2
5 3.5 4.4 6.8 7.7
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------------------------------ o 52 7.9 85 103
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Fig.6 Three-dimensional mean square error

histogram of the model
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Table 5 Statistics of time-consuming of

internal and external work
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