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High-Quality Point Cloud Resampling Method Based on Optimal Transport
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Abstract Point clouds obtained through 3D scanners have some defects: the point clouds may contain noise,
and the points are unevenly distributed in different directions. In this paper, we carry out research to deal with the
above problems. The main contribution is to propose a new algorithm for performing high-quality resampling
tasks on point clouds, that is, using a sparse set of resampling points to represent the geometric shape of the
original dense point cloud. The distribution of the resampling points conforms to a target distribution specified
by the user in advance, and has certain blue noise properties. Based on the optimal transport theory, the
traditional point cloud resampling problem can be transformed into an optimization problem, and a discrete mesh
can be constructed on the point cloud, so that the restricted power tessellation on surfaces can be applied to point
clouds. Then we solve the optimization problem by using an interleaving optimization framework and enforce an
exact capacity constraint for each resampling point. A large number of experiments show that the resampling
point sets generated by our algorithm conform precisely to the target density function, and show good blue noise

properties.
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Point clouds obtained through 3D scanners have some
defects: the point clouds may contain noise and the points are
unevenly distributed in different directions. To the best of our
knowledge, it is not well studied till now about high-quality
point cloud resampling with the exact capacity constraint for
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In this paper, we carry out research to deal with the above
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properties. In this way, high-quality point clouds can be applied
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