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Mesh smoothing algorithm based on local surface approximation
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Abstract; To fair triangular meshes with noise and to approximate the original meshes of the 3D model de-

signed, a smoothing algorithm based local surface approximation is presented. Specific local information of the

vertex was acquired and multivariate L, medians of the neighbor vertexes were used to determine the point set of

local second order approximation of surface. The vertex was then projected to the point set along the direction

of its normal. The smoothing was finally completed by moving vertex to the position of the projective point. Ex-

periments demonstrates that the algorithm is efficient and robust.
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0.002 45 Jones 1 2 0.127 x0. 168 x0. 114
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0.002 31 R ESEA ) 342 5 0.116 x0. 170 x0. 117
0.002 31 SR B 2) 342 5 0.116 x0. 170 x0. 117
0.002 31 BB 241 3 0. 116 x0. 170 x0. 117
R [7] FLEISHMAN S, DRORI I, COHENOR D. Bilateral me-
5 # i

1) A Jey Bl il i i f v, 2 5 i R
FE B HERZ DI A B SR R E 1) PR AR
R o7 T B AR T ) — i i, DU e
SERUNEY GEER T

2)) 57 T PR A0 SR Tl o 55 AN [ b T 9
SRR AEARAT T 114 a1 A8 S AR, EL T[] P
W2 T AR B4 S AR AL

5% ik

[1] TAUBIN G. A signal processing approach to fair surface
design[ C]//Proceedings of the 22" Annual Conference
on Computer Graphics and Interactive Techniques. New
York, NY: ACM, 1995. 351 -358.

[2] VOLLMER J, MENCL R, MULLER H.
Laplacian smoothing of noisy surface meshes|[]J].
puter Graphics Forum, 1999, 18(3) . 131 - 138.

[3] BAJAJ C L, XU G L. Anisotropic diffusion on surface

ACM Trans on Graphics,

Improved

Com-

and function on surfaces[ J].
2003, 22(1); 4 -32.

[4] CLARETZ U, DIEWALD U, RUMPF M. Anisotropic
geometric diffusion in surface processing[ C ]//Proceed-
ings of the 11" IEEE Visualization 2000 Conference.
Washington, DC: IEEE Computer Society, 2000 397
-400.

[5] DESBRUN M, MEYER M, SCHRODER P, et al. Im-
plicit fairing of irregular meshes using diffusion and cur-
vature flow[ C]//Proceedings of the 26th annual confer-
ence on Computer graphics and interactive techniques.
New York, NY: ACM Press/Addison-Wesley Publishing
Co, 1999 317 -324.

[6] DESBRUN M, MEYER M, SCHRODER P, et al. Ani-
sotropic feature preserving denoising of height field and
bivariate data [ J ]. Proc Graphics Interface, 2000 .

145 - 152.

shes denoising [ C ]//Proceeding of SIGGRAPH 2003.
New York, NY: ACM, 2003 . 950 —953.

[8] JONES T-R, DURAND F, DESBRUN M. A Non-itera-
tive feature-preserving mesh smoothing [ C ]//Proceed-
ings of SIGGRAPH 2003. New York, NY. ACM,
2003 ; 943 —949.

(91 WEE &2 AR. R T T A R PR AR PO A5 S
B[] WL R ##4l, 2004, 38 (12): 1535 -
1539.

[10] BAGRLL, BAE, B W E. &AM THETE 3D MR
WERREFFI D] B4R, 2007, 18 (2) : 453 - 460.

[11]MAO Zhihong, MA Lizhuang, ZHAO Mingxi, et al.
SUSAN structure preserving filtering for mesh denoising
[J]. The Visual Computer, 2006, 22(4) : 276 —284.

[12]MAO Zhihong, MA Lizhuang, ZHAO Mingxi, et al. A
modified laplacian smoothing approach with mesh sali-
ency[J]. Smart graphics, 2006,40(73) . 105 - 113.

[13] SCHALL O, BELYAEV A, SEIDEL H P. Adaptive
feature-preserving non-local denoising of static and time
varying range data[ J]. Computer-Aided Design, 2008,
40(6) . 701 -707.

[14]DEY T K, SUN J. An adaptive MLS surfaces for recon-
struction with guarantees [ C]//Proceedings of the third
Eurographics symposium on Geometry processing. Switz-
erland: Eurographics Association Aire-la-Ville, 2005
43 -52.

[IS]Fmess. Wi TR P IRA CSG/B — rep 51 A1 4 £
ABFFELD]. P42 VLTl R, 2005.

[16 ]JLIPAN Y, COHENOR D, LEVIN D. Parameterization-
free projection for geometry reconstruction [ J]. ACM
Transactions on Graphics, 2007, 26(3) . 2 -5.

[17]AZARIADIS P N, SAPIDIS N S. Drawing curves onto a
cloud of points for point-based modeling[ J]. Computer-
Aided Design, 2005, 37(1) :109 - 122.

(wmiE K )



