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Research on Point Cloud Simplification with Preserved Features

SHI Baoquan, LIANG Jin, ZHANG Xiaogiang, SHU Wan
(School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; To simplify the point cloud while preserving small features, a novel algorithm based on
clustering is proposed. The whole point could is divided into a series of initial sub-clusters with
the 3-D grid subdivision method, and in each initial sub-cluster one representative point is select-
ed as the centroid. The points other than those representatives are distributed to their nearest ini-
tial sub-cluster centroids according to Euclidean distance, and new clusters are generated. Trav-
ersing all new formed clusters, if the normal vector deviation of any two inner points is greater
than the given threshold, the cluster is necessarily subdivided, then each cluster is processed iter-
atively by mean shift to obtain the local mode points, which are adopted to substitute the clus-
ters. Some typical cases with various surface features, such as mobile shell, human-head sculp-
ture and twisted drill, are chosen to verify this method. The result indicates that the new algo-
rithm enables to reduce data directly and efficiently while maintaining the geometry of the original
model, especially for the surfaces with sharp edges and complex additional features.

Keywords: point cloud simplification; clustering; mean shift
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