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Abstract

In recent years, 3D digitization technologies such as laser scanning, structured light scanning, and
photogrammetry have evolved from niche applications into indispensable tools, enabling convenient
acquisition of triangular mesh models. However, the raw meshes obtained from these devices are in-
evitably corrupted by various types of noise. This noise arises from either hardware-induced physical
errors—such as the limited measurement precision of laser and structured light scanners, or depth
value drift in depth cameras—or environmental interferences including object surface reflectance and
ambient illumination variations. The presence of noise degrades the quality of mesh models and intro-
duces significant errors into subsequent mesh processing tasks, including segmentation, parameteri-
zation, visualization, and surface reconstruction. Therefore, reconstructing high-quality meshes from
noisy triangular mesh data has become a critical research problem. The core challenge in mesh de-
noising lies in achieving a balance between effective noise removal and faithful preservation of in-
trinsic geometric features.
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Figure 1. The clean meshes tested in Section 4, from top-left to bottom-right, are Block, Bunny,
Fandisk, Angle, octa-flower, and Armadillo

B 1. BTN AT 2ME, MZEEZIB TR A Block, Bunny, Fandisk, Angle, octa-
flower, Armadillo

(a) B i A% (b) y=0.1 (c) y=15 (d) y=4

Figure 2. Denoising results of the Block model with different values of y parameter
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Figure 3. Denoising results of the octa-flower model under different values of parameter £, from left to right: noisy model,

B=01, =1, f=3
& 3. octa-flower (REANESH f EBTHERRER, NEZEWORA: SRER, =01, p=1, p=3
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Figure 4. Denoising results of the octa-flower model under different values of parameter « , from left to right: noisy model,
a=50, a=100, a=300
4. octa-flower REERESH o BETHERER, NEEZEWHORA: SBRE, a=50, =100, a=300
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Figure 5. Denoising results of the octa-flower model under different values of parameter p, from left to right: noisy model, p
=0.1,p=0.5,p=0.9
5. octa-flower IRBVEREISH p ETHERER, NEEGKRA: BRER, p=0.1, p=05, p=09
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Figure 6. Comparison of denoising results for CAD mesh models (the models are corrupted by Gaussian noise with a standard
deviation of 0.3 times the average edge length). From left to right: our method, BNF [4], TV [8], ¢, [6], GNF [19], HO [7]

6. CAD WIS IR BV KRS REE (R BAREE R 0.3 FEHBKSHIRETR) . NEEBWOR A : KXFE,
BNF [4], TV [8], ¢, [6], GNF [19], HO[7]
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Figure 7. Comparison of denoising results for non-CAD mesh models (the models are corrupted by Gaussian noise with a
standard deviation of 0.3 times the average edge length). From left to right: our method, BNF [4], TV [8], ¢, [6], GNF [19],

HO [7]
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Figure 8. Denoising results for scan data captured by the Kinect sensor. From left to right: our method, BNF [4], TV [8], ¢,
[6], GNF [19], HO [7]
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Table 1. Quantitative evaluation results of all tested methods in Figures 6~8, which include: our method, BNF [4], TV [8],
£, [6], GNF [19], HO [7]
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