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Research on Point Cloud Data Preprocessing Based on Normal Vectors and
Curvature Estimation
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Abstract : Addressing issues such as noise interference, uneven point density, and missing local geometric
properties in complex point clouds during 3D scanning and model sampling, a point cloud
preprocessing workflow is proposed. This workflow centers around normal vector estimation and
curvature calculation, and incorporates statistical filtering for denoising and downsampling within a
voxel grid. Research indicates that this preprocessing workflow enhances the quality of point cloud
input, improves the consistency of local geometric features, and lays a stable data foundation for
subsequent deep learning feature extraction, robust matching, and high—precision registration of
complex part point clouds.
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