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Hierarchical point cloud denoising algorithm
ZHAO Fu-qun', ZHOU Ming-quan®’

(1. Shool of Information . Xi'an University of Finance and Economics, Xi'an 710100, China;
2. Shool of Information Science and Technology, Northwest University, Xi'an 710127, China)

* Corresponding author , E-mail ; mgzhou@nwu. edu. cn

Abstract: The initial point cloud model acquired by 3D laser scanning equipment contains more noise
points that is not good for the later point cloud processing. Therefore, the noise needs to be deleted.
A hierarchical point cloud coarse-to-fine denoising algorithm was proposed for effective retention of
the sharp geometric features of the point cloud. The tensor voting matrix of the points and their
neighbors was constructed. In addition, the diffusion tensor was constructed by calculating the
eigenvalues and eigenvectors of the matrix. The diffusion tensor-based anisotropic diffusion equation
was applied for cyclic filtering, to realize the initial coarse denoising of the point cloud. Further, the
curvature feature of the point cloud was calculated post-filtering. To achieve fine denoising, the noise
points in the point cloud were further deleted according to the curvature value. Finally, the point
cloud entropy was calculated for quantitative evaluation of the denoising algorithm. The experimental
results demonstrate that the proposed point cloud denoising algorithm exhibited a smaller denoising

error, higher entropy value, and high execution efficiency. The proposed hierarchical point cloud
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denoising algorithm can quickly and accurately delete noise points, while retaining sharper geometric

features of the point cloud. Therefore, it is an effective point cloud denoising algorithm.

Key words: point cloud denoising; tensor voting; anisotropic filtering; curvature; entropy
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Fig. 2 Coarse denoising results of public point clouds with

proposed algorithm

(a) Bunny 2 W2k (b)Dragon 2= M4k
(a)Bunny denoising result (b)Dragon denoising result

Bl 3 ASCR L XA SE 5 2 R o 25 IR A

Fig. 3 Fine denoising results of public point clouds with

proposed algorithm
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Fig. 7 Point cloud model of cultural relic to be denoised
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Fig. 8 [Initial denoising results of cultural relics point clouds with the proposed algorithm
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Fig. 9 Accurate denoising results of cultural relics point clouds with the proposed algorithm
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Fig. 10 Denoising results of cultural relics point clouds with reference [14] algorithm
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Fig. 11  Denoising results of cultural relics point clouds with reference [15] algorithm
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Fig. 12 Denoising results of cultural relics point clouds with reference [ 7] algorithm
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Tab. 2 Denoising results of different algorithms for cultural

relic point clouds
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