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Application of UAV photogrammetry in monitoring and analysis of

tailings dam deformation
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Abstract; Due to the large scope of safety management of tailings dam and the special mountainous environment,
traditional surveying and mapping means are difficult to carry out, and the deformation and displacement data of
tailings dam can only be obtained through single or multi-point monitoring. Therefore, this paper proposes a tailings
dam deformation monitoring and analysis method based on UAV photogrammetry, which collects the three-
dimensional geographic information data of two phases of a tailings dam by UAV. The collected data of the two
periods were reconstructed in three dimensions and the point cloud model was generated. The point cloud model of
the two periods was compared and analyzed by using the three-dimensional spatiotemporal comparative analysis
technology of geographic information. The results show that the method can realize the comprehensive monitoring of
tailings dam from point to surface,and the monitoring accuracy can reach cm level, which provides a basis for the
macro deformation monitoring of the tailings dam and the rapid verification and safety inspection of abnormal
deformation area.
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Fig. 1 Flow chart of photogrametric techniques
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Fig. 2 Tailings dam point cloud models in August
2019(left) and June 2020 (right)
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Fig. 3 Comparison range of two phase point cloud models
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Fig. 5 Chromatographic annotation of point cloud model
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Table 1 Comparison deviation distribution table of point cloud model
>=Min/cm < Max/cm B /A HE/ %
—15.421 1 —12.979 4 1234 0.098 8
—12.979 4 —10.537 8 3 849 0.308 2
—10.537 8 —8.096 1 8 439 0.675 8
—8.096 1 —5.654 4 42 958 3.439 9
—5.654 4 —3.212 7 170 366 13.642 1
—3.2127 —0.771 1 318 314 25.489 2
—0.771 1 0.771 1 37 108 2.971 4
0.771 1 3.2127 372 157 29. 800 7
3.212 7 5.654 4 225 301 18.041 1
5.654 4 8.096 1 57 981 4.642 9
8.096 1 10. 537 8 9 212 0.7377
10. 537 8 12.979 4 1 840 0.147 3
12.979 4 15.421 1 61 0. 004 9
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Fig. 6 Contrast deviation distribution of point cloud model
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