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Abstract: Airborne LiDAR and shipborne LIDAR measurement systems are commonly used methods to obtain point
cloud data in coastal zones. The data measured by the two measurement systems have spatial differences and
complementarity, which is of great significance for the registration of two types of non-homologous point clouds. In
this paper, a point cloud registration method based on triangular facet was proposed. The target point cloud was
divided into several irregular triangular facets according to the spatial distribution. Then, the point-area transformation
model was used to minimize the distance between the measurement point in the source point cloud and the triangular
facet at its plane location. Finally, the registration of coastal point clouds was achieved. The experimental results
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demonstrated that the mean error of sample point distance and the root mean square error of point-to-surface
distance were reduced from 3. 30 and 1. 51 m to 0. 76 and 0. 17 m respectively. The registration algorithm based on
triangular facets can effectively eliminate phenomena such as measurement gaps and angle deviations in non-
homologous point clouds in coastal areas.
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Fig. 1 Identification and elimination of data gap's triangular facet and unmatching source point cloud
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Fig. 2 Diagram of the triangular facet point cloud registration method
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LiDAR point cloud before and after registration
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Fig. 7 Point cloud profile before and after registration
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