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Abstract

As one of the indispensable attributes of point cloud, normal vector plays an important role in many
algorithms, so normal estimation has always been an important task in processing point cloud.
However, for sharp feature points, their neighborhood is the intersection of two or more surfaces,
which increases the difficulty of normal estimation. When processing sharp feature points, some
existing algorithms only consider the distance attribute between the point and the plane, and there
are still some defects in normal estimation. In order to better improve the above problems, Wang
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et al. not only consider the distance attribute between the point and the plane, but also add the nor-
mal attribute by the weighted plane fitting method, which improves the accuracy of normal estima-
tion. However, this method does not consider the normal attribute between the point and the plane.
Therefore, this paper considers the normal difference between the point and the fitting plane on
the framework of this method. Experimental results show that the accuracy of normal estimation of
the proposed algorithm is improved compared with the existing algorithms.
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Figure 1. Weighted plane fitting of points around sharp features by combining distance, residual, normal difference, and normal
residual
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Figure 2. RMS values of various methods under different models and different noises
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Figure 3. Comparison of several methods under different noise conditions under the fandisk model
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Figure 4. Comparison of several methods under different noises under the bunny model
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Figure 5. Comparison of several methods under different noises under the boxuni model
[ 5. Boxuni fREU TN EHEA T L7 3EBIXTEE

(a) ToME (RN (c) Kmg7s
Figure 6. Visual comparison of the normal difference between the proposed algorithm and the CAD algorithm under the bunny

model

& 6. Bunny R T AT E LS CAD Bk e S ALt
4. BB

ASCHEH T — MR TAE 5 S RE R A TH BRI 2 05k 0T ikl N 1 BR A A [ AL
RETRIAEZ IR 2], KRIRTE T W40 BB R RE /o AEASCHTR A TT i, e B A
Tl N TR A E AL AL, A LR AR AR A BB AR AR AR R, e LS I
AR A A Z A AN, SRR R T R AR AL BBk, AERPR A A TR P T T T
Tt

FE R AR, RS HET ST R A A — ER N RO A R e B e 2 — . PRIRAEARR
M LA, ARG SN — BRI ST A, T ) DUSE S 2% FE i 2 SR AR AR A =) B AL, e

DOI: 10.12677/aam.2025.141023 209 I3RS


https://doi.org/10.12677/aam.2025.141023

RS, Kb

RS HEI TSR R 2wV A, BN R RO A R ZE S — BRI B T b 2 . ASCEE %
ARSI SR, S AR XA RS TR AR R L, R N PR S B
IS HER) T SR A BN L.

EEUWH
5% R RL 7542 (62076115. 61702245); I TH % H /T R4 EI H (LIKMZ20221434).
BE 3k
[1] Amenta, N. and Bern, M. (1999) Surface Reconstruction by Voronoi Filtering. Discrete & Computational Geometry, 22,
481-504. https://doi.org/10.1007/pl00009475
[2] Dey, T.K. and Goswami, S. (2006) Provable surface reconstruction from noisy samples. Computational Geometry, 35,
124-141. https://doi.org/10.1016/j.comge0.2005.10.006
[3] OuYang, D. and Feng, H. (2005) On the Normal Vector Estimation for Point Cloud Data from Smooth Surfaces. Com-
puter-Aided Design, 37, 1071-1079. https://doi.org/10.1016/j.cad.2004.11.005
[4] Alliez, P., Cohen-Steiner, D., Tong, Y., et al. (200) Voronoi-Based Variational Reconstruction of Unoriented Point Sets.
Proceedings of the Fifth Eurographics Symposium on Geometry Processing, Barcelona, 4-6 July 2007.
[5] Alexa, M., Behr, J., Cohenor, D., et al. (2001) Point Set Surfaces. Proceedings Visualization, 2001. VIS’01., San Diego,
21-26 October 2001, 21-29.
[6] Oztireli, A.C., Guennebaud, G. and Gross, M. (2009) Feature Preserving Point Set Surfaces Based on Non-linear Kernel
Regression. Computer Graphics Forum, 28, 493-501. https://doi.org/10.1111/j.1467-8659.2009.01388.x
[7] Flix, C., Ruiz, U. and Rivera, M. (2017) Surface-Normal Estimation with Neighborhood Reorganization for 3D Recon-
struction. In: Rueda, L., Mery, D. and Kittler, J., Eds., Progress in Pattern Recognition, Image Analysis and Applications.
CIARP 2007, Springer, 321-330.
[8] Jones, T.R., Durand, F. and Zwicker, M. (2004) Normal Improvement for Point Rendering. IEEE Computer Graphics
and Applications, 24, 53-56. https://doi.org/10.1109/mcg.2004.14
[9] Valdivia, P., Cedrim, D., Petronetto, F., Paiva, A. and Nonato, L.G. (2013) Normal Correction Towards Smoothing
Point-Based Surfaces. 2013 XXVI Conference on Graphics, Patterns and Images, Arequipa, 5-8 August 2013, 187-194.
https://doi.org/10.1109/sibgrapi.2013.34
[10] Wang,J., Xu, K., Liu, L., Cao, J., Liu, S., Yu, Z., et al. (2013) Consolidation of Low-Quality Point Clouds from Outdoor
Scenes. Computer Graphics Forum, 32, 207-216. https://doi.org/10.1111/cgf.12187
[11] Han, X, Jin, J.S., Wang, M. and Jiang, W. (2017) Iterative Guidance Normal Filter for Point Cloud. Multimedia Tools
and Applications, 77, 16887-16902. https://doi.org/10.1007/s11042-017-5258-9
[12] Hoppe, H., DeRose, T., Duchamp, T., McDonald, J. and Stuetzle, W. (1992) Surface Reconstruction from Unorganized
Points. ACM SIGGRAPH Computer Graphics, 26, 71-78. https://doi.org/10.1145/142920.134011
[13] Pauly, M., Keiser, R., Kobbelt, L.P. and Gross, M. (2003) Shape Modeling with Point-Sampled Geometry. ACM Trans-
actions on Graphics, 22, 641-650. https://doi.org/10.1145/882262.882319
[14] Mederos, B., Velho, L. and De Figueiredo, L.H. (2003) Robust Smoothing of Noisy Point Clouds. Siam Conference on
Geometric Design and Computing.
[15] Wang, Y., Feng, H., Delorme, F. and Engin, S. (2013) An Adaptive Normal Estimation Method for Scanned Point Clouds

with Sharp Features. Computer-Aided Design, 45, 1333-1348. https://doi.org/10.1016/j.cad.2013.06.003

DOI: 10.12677/aam.2025.141023 210 ISR e

2
b


https://doi.org/10.12677/aam.2025.141023
https://doi.org/10.1007/pl00009475
https://doi.org/10.1016/j.comgeo.2005.10.006
https://doi.org/10.1016/j.cad.2004.11.005
https://doi.org/10.1111/j.1467-8659.2009.01388.x
https://doi.org/10.1109/mcg.2004.14
https://doi.org/10.1109/sibgrapi.2013.34
https://doi.org/10.1111/cgf.12187
https://doi.org/10.1007/s11042-017-5258-9
https://doi.org/10.1145/142920.134011
https://doi.org/10.1145/882262.882319
https://doi.org/10.1016/j.cad.2013.06.003

	基于局部结构约束的点云法向估计算法
	摘  要
	关键词
	Point Cloud Normal Estimation Algorithm Based on Local Structure Constraints
	Abstract
	Keywords
	1. 引言
	2. 算法
	2.1. 以前算法
	2.2. 本文算法

	3. 实验
	3.1. 参数选择
	3.2. 评级函数
	3.3. 结果分析

	4. 结语
	基金项目
	参考文献

