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Point cloud denoising algorithm based on improved DPC
and feature partition

GENG Mi'?,ZHU Pan'? ,ZHOU Xing-lin'"
(1. Key Laboratory of Metallurgical Equipment and Control Technology, Ministry of Education, Wuhan University of Science
and Technology , Wuhan 430081, China;2 . Hubei Key Laboratory of Mechanical Transmission and Manufacturing
Engineering, Wuhan University of Science and Technology , Wuhan 430081 , China)

Abstract : To solve the problem that the multi-scale mixed noise of point cloud data obtained by 3D laser scanner seri-
ously affects the subsequent 3D model reconstruction, a point cloud denoising algorithm based on improved density
peak clustering algorithm ( DPC) and feature partition is proposed. Firstly, the improved DPC algorithm is used to re-
move the large-scale noise far away from the main body of the point cloud. Then, principals of component analysis
(PCA) and surface variation are used to obtain the normal vector and curvature information of the point cloud. At the
same time , neighborhood propagation method is adopted to adjust the normal vector direction and divide the point
cloud according to the curvature. Adaptive bilateral filtering and orthogonal total least squares plane fitting are applied
to smooth and denoise the point cloud in feature area and flat area respectively. The experimental results show that un-
der the bunny and block model with mixed noise ,the maximum error of the point cloud data is 0. 235 mm and 0. 157
mm respectively,and the average error is 0. 029 mm and 0. 009 mm respectively, which can achieve good denoising
effect and reduce the complexity of parameter setting.
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Number of samples/N Number of groups N/3000 N/2000 N/1000 N/500 N/100
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Fig. 4 Comparison of the rabbit point cloud denoising reconstruction
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Tab. 2 Objective evaluation and comparison of different denoising algorithms

Point cloud model Denoising algorithm Z::T;:: ei‘(])izi(:n 1:;;?5; Dfirrl:;ii:g
Orthogonal total least squares method 0.289 0. 052 7.477 1. 087
Rabbit Bilateral filtering 0.254 0.039 7.514 3.757
Method of this paper 0.235 0.029 7.529 5.268
Orthogonal total least squares method 0. 188 0. 048 7.435 1. 346
Block Bilateral filtering 0.268 0.014 7.482 3.861
Method of this paper 0. 157 0. 009 7. 408 5.413
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