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An Estimation Method for Curvature of Unorganized Points Cloud

Based on Local Isomorphic Surface
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Abstract: A precise curvature estimation algorithm based on local mesh reconstruction is
presented to solve the problem that the existing curvature estimation algorithms for point clouds
are difficult to achieve a trade-off between accuracy and robustness of estimation. A set of
neighborhood points of the target sample is taken as the local sample. The strategy that combines
the two-dimensional Delaunay mesh generation and the three-dimensional Delaunay mesh filtering
is used to reconstruct a surface of the local sample and to obtain a local Delaunay mesh which
interpolates on sampling points and is topologically equivalent to the original surface. In order to
robustly estimate the normal direction of the sample points for calculating the curvature of the
sample points, the weights of the normals of the first-order neighborhood patches of the vertex
are determined by the shape and size of these patches in the local mesh surface, and the weighted
summation of the normals of the first-order neighborhood patches is taken as the estimation result

of the normal direction. A pre-estimation of curvature of sample points is obtained based on first-
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order neighborhood patches of sample points, and then the estimation results are modified

according to the geodesic distance between neighborhood points and target point. Experimental

results show that the proposed algorithm can effectively reflect the surface characteristics, take

the accuracy and robustness of the sample curvature estimation into account, and realize the

smooth transition of the sample curvature. Compared with the Voronoi algorithm proposed by

Meyer, the proposed algorithm guarantees the calculation accuracy of point cloud with higher

sampling accuracy, and improves the accuracy and robustness of point cloud with noise by 1-2

times.

Keywords: neighborhood of sample point; topological isomorphism; curvature estimation; local

reconstruction; geodesic distance
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