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Polygon Reduction Algorithm
for Three—-dimensional Surface Visualization

RER-ZE2H - EFE"- e84
(Sun K. Yoo * Kyong S. Lee - Soo H. Bae - Nam H. Kim)

Abstract - Surface visualization can be useful, particularly for internet-based education and simulation system. Since the
mesh data size directly affects the downloading and operational performance, the problem that should be solved for
efficient surface visualization is to reduce the total number of polygons constituting the surface geometry as much as
possible. In this paper, an efficient polygon reduction algorithm based on Stokes’ theorem, and topology preservation to
delete several adjacent vertices simultaneously for past polygon reduction is proposed. The algorithm is irrespective of
the shape of polygon, and the number of the polygon. It can also reduce the number of polygons to the minimum
number at one time. The performance and the usefulness for medical imaging application was demonstrated using
synthesized geometrical objects including plane, cube, cvlinder. and sphere, as well as a real human data.
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(a) arbitrary shaped polygon

(b) The non re-tiling case of Gieng algorithm
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Fig. 4 Re-tiling of arbitrary shaped polygon
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Fig. 5 Concave and convex: Fogged points are concave.
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Fig. 6 Failed cases of the re-tiling process
(a) The side of a triangle is across the side of other
triangle.
(b} The triangle contains a point.

(c) The side of a triangle contains a point.
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Table 2. The total number of polygons, reduction ratio, and
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of the proposed method
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Fig. 7 The result obtained from the proposed algorithm

ag 8 18 7 9

S BN
Fig. 8 Shading result of the Fig.7.

AEe 94y za duse YHW e dyw
€ 44AO2 FaAAn. XU Y FU GAYE 3o
371 A8 43 9o wBAA 92 T P 4%
sl £EHA UG & =RAAE NE FueAE ol
¢ edE Shad I 2ds dave 3 2l Yy
o Bd A% Bike 9g Fole YASE A
24 daol Hx dztye sgasgh Jge dE P
S T
283 ¥R BAEe @ A ARE olgde Aze
929e FHANG A% A4 AuE vxARe ol &atq

372

Foe A2 nAFLHE suvh EHe Wy N3 W
48 1 g9 JEE B 4HEY FW Loe 259
g $gstel, vlx WA NAS wet 2W AR Fo
2 A BHe) F2E FohhUch Fokn A2E ol §3]
2o WRE NZE AdYor AP, Aoz oF
EE goE BSY F2E TR ARVHE A2E ex
J5e ANsA

o

AaE @3 #9FACHY
(MRD) oA dojA 229 9442 marching cube algorithm
€ o] 43t §U sHAEEE A SdE dddy At UR
®7] & A JFA S e ojf £l A B =FoA

Z}_y]:ﬂ.tﬂ 0‘-7)\1- él»O:] Z]-j]

AN eRAEL 048] BAYY A4S FolW o7
3 EAE 82 & 4 A% /& gndEsc YA ¥y
o tze s BAY FAE FdsE WY £ £F

A AAE HYPL dyel Hejol FaAgle] vAF P2
daEE HE& ¢+ dg 53 FH ke BgFY
A7t BE AF & =84 AMste 2ndE5L ¢ &
< 289 gAY A 45 vebdch

dAte 2
€ #5AFAT 2371247 (RO1-2002-000-00205-0)
Adoz FYHUL.

328

[1] P.A. Warrick, W.R.]J. Funnell, "VRML-based anatomical
visualization tool for medical education,” IEEE trans.
Inform, Techno. Biomed., vol.2, pp.55-61, 1998.

[2] G.T., Herman
Implementation
Springer-Verlag, 1979

[3] G.T., Herman "Three dimensional imaging on a CT and
MR scanner,” J. Comput. Assist. Tomogra. Vol. 12, pp.
450-458, 1988

[4] Paolo Sabela, "A rendering Algorithm for Visualizing
3D scalar Fields,” Computer Graphics, Vol. 22, No. 4,
August, pp. 160-167, 1988

[5] Stephen Bright and Susan Laflin, “Shading of Solid
Voxel Models,” Computer Graphics, Vol5 No. 2, pp.
131-138, June, 1986

[6] Robertv R. Mercer, Gray M. Mccauley, Satich Anjilvel,
"Approximation of Surfaces in Quantitative 3-D
Reconstructions,” IEEE  Trans. of  Biomedical
Engineering, Vol. 37, No. 12, pp. 1136-1145, December,
1990

"Image Reconstruction from projection :

and  Applications,” New  York,

[7] Bradley A Payne, Arthur W. Toga, "Surface
Reconstruction by Multiaxial Triangulation,” IEEE
Computer Graphics and Applications, pp. 28-35,

November, 1994
[8] WE Lorensen, and HE. Cline, "Marching cubes: A
High Resolution 3 D Surface Construction Algorithm,”



Computer Graphics, Vol. 25, No 3, July 1991.

[9] Will Schroeder, Hen Martin, Bill Lorensen, Visualization
Toolkit, Prentice Hall, 1997

[10] Dennis D. Crouch, Richard A. Robb, ” A New
Algorithm for Efficient Polygon Decimation for virtual
Reality App.lications in Medicine,” SPIE Vol. 3031, pp.
514-517

[11] William J. Schroeder, Jonathan A. Zarge, William E.
Lorensen, "Decimation of Triangle Meshes,” Computer
Graphics, Vol. 26, pp. 65-70

[12] Tran S. Gieng, Bernd Hamann, Kenneth I Joy,
Gregory :. Schussman, Issac J. Trotts, "Smooth
Hierarchical Surface Triangulation,” ,IEEE, pp. 379-386

[13] David K. Cheng, "Fundamentals of Engineering
Electromagnetics,” Addison-Wesley, April, 1994

A A A2 A

T I(REM
1959 14 8¢ A3, 1981d At A7 ¥
F & 01983d FUlEY A7 FEI(HAD.
19899 Foidtd A7 FEI(HAD. 1990-
1995 €A FA A7|F8FH} AYRAN, 22T
1998-2000 The University of Iowa Visiting
Associate, 1995-¥A dAddm T

2Y ZzRSgy, Bad

of 4 &(* & &)
19749 4€ 13¢ 4. 19983 AAMY H7F
43 & 20008 FUTH AMITAG (Y
Ab. @, (Fleszx AXEedY AELEF

3x@ EH JHAEtE 8 iy 24 guElE

Trans. KIEE. Vol. 53D, No. 5, MAY, 2004

o = (g F XK
1969'd 39 8Y A. 19%6d AW H7F
g3t . 19983 QAT i AT
(FEHAD. 20018 5 tiste QAT
(F&9Ah) 2001 -2003 LG CNS HYQ7
4, 20034 - A FPFHrIed A4
-

dd @i s
19543 84 30 A 19774 AWK AT
g3 & 19829 FUiT Y AVEFHIHA
Ab. 1987d  Fuistd  W7]E(aAD,
1988-dA dAW}n gFdad A

A, 2R, BF

373



