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Research on high—precision topographic mapping of open—pit mine by UAV LiDAR and
ground laser scanning
Lei Liu
Sichuan Jiapuxin Engineering Technology Consulting Co., Ltd.

[Abstract] Open—pit mine topographic mapping has long been faced with the contradiction between dense
steps, steep slopes, severe partial occlusion and demanding accuracy requirements. Single—platform lidar is
limited by scanning angle and ground object occlusion, and it is difficult to achieve a balance between global
efficiency and local details. In this paper, the collaborative mechanism of UAV LiDAR and terrestrial 3D laser
scanning is analyzed, and the technical route of multi—source point cloud registration based on feature constraint,
adaptive filtering considering terrain mutation and weighted fusion modeling is proposed. According to the
research, the key to space—ground coordination is not the simple superposition of data volume, but the
establishment of the coupling relationship between precision gradient complementarity and geometric constraint
transmission. By constructing the error distribution model under the unified coordinate framework, the
high—fidelity expression of complex terrain in open—pit mines can be realized, which provides reliable basic data
support for mine survey, reserve accounting and slope monitoring.
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