8= CAD/CAM 815 =2F
73 M4z 20024 128 pp. 248-253

e
e
rr

ro

=& Delaunay £Z}8} t2|& g
BfAIE*, O] M

Development of Delaunay Triangulation Algorithm Using Subdivision

Park, S. H.* and Lee, S. 8 **

ABSTRACT

Delaunay triangulation is well balanced in the sense that the triangles tend toward equiangularity. And
50, Delaunay triangulation hasn't some slivers triangle. It's commonly used in various field of CAD
applications, such as reverse enginecring, shape reconstruction, solid modeling and volume rendering.
For Example, In this paper, an improved Delaunay triangulation is proposed in 2-dimensions. The sug-
gested algorithm subdivides a uniform grids into sub-quad grids, and so efficient where points are non-
uniform distribution. To get the mate from quad-subdivision algorithm, the area where tiangulation-
patch will be most likely created should be searched first.
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Fig. 1. Divide upiform grid into sub grids.
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Fig. 8. A result of triangulation patch (uniform distribution).

Tuble 2. Performance of Delaunay triangulation algorithms
(Uniform Distribation)

number of point
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(Quad Subdivision) L2010 | 408 | 80

Table 3. Performance of Delaunay triangulation algonithms
{Normal Distribution) (Quad-Subdivision Delaunay
Triangulation Paich runtime = 1 (n = 500))

Number ol point

Delaunay 500 1006 | 2000 | 4000
Triangulation

algonithms

Flipping tie | 260 | 532 (1148
Divide and Conguer POR ) 218 | 437 | 8465
Random-incremental 1.26 2.60 502 | 11.25

Uniform Gnd
{Not Subdivision}

Uniform Gnd
(Quad Subdivision)

112} 220 ) 4.51 9.0}

4.10 | 8.21

5.4 2

£ =AM AA G datelEg o8¢ Delaunay 4}
bt 71429 Delaunay A< aiE)Z ) vlw gl 2

o2t 22 s IAch

FHCAD,/CAMELS] =33 473 A4E 20029 12¢

Uniform Distbution .
—— Filpping
S a2 |
W C !
'é% 10 —=— Dwide & Conquer ;
E I
55 °
@
= m 6 Random-
2 ol Incremenial
> 4
¢u
N 2 — - Uniform Gad(Not
g ] Sulxdivision)
o 0
0 2000 4000 6000 |—— Uniform
el 7p4 Grid{Quad
Subdivision)

Fig. 9. Runtime of unform distribution.

Normal Distribution

—#— Filpping
ge
" 2 —8— Dwide &
c g Conauer
c £
G o
2 lﬁ Randam-
‘é of Incremanial
@ W
-~ —¥— Unitorm
S o Grig{Not
@ Subdivision)
0 2000 4000 6000 —%— Unilarm
e Ay Gna{Quad
| Subdivision] ||

Fig. 10. Runtire of normal distribution,

vl ¢432E 5, Divide and Conquer E5(2)F-&
M. Karasick!!"o) 2| 743513 293k AL o)gs}o] =}
3319429, Uniform Grid #2412 Tsung-Pao Fangh
Les A. Piegio] kgt 212 A3 v}, FolA] 4
YA QA2 ANZH} Delaunay AH13-S 3F A
7He 3 Aol

6. W2 A £ A

Uniform Grids AFE-3PH 578 ddo] Egs]i= 7]
SLRAS B A7 ololl 28 £ 2= e U

2y}, Uniform GridE ©)-&3F Delaunay 4792
B AYo] At BxU AR EPE s AR, 2
= o) Fel DR 917] wjZo) LIE PE
R Ao gl

wtebA], Quad Subdivisions Al she] M-S 3
A A8 HaE 22U 5 7] Wil MaeE =
A AN, o] BuEE HE HMAE
O(GST(n) + n * Search_Mate_S( )GST(m) : n/ll2) &
e 2RE Uniform GridE AAE 2, Quad Sub-
division2 A3z dA ) Al7), Scarch_Mate_S( }:
Quad Subdivision® Gridol4] MateE = A|IZHEA]



£ Delaunay §2}8! Y225 e 253

3 Aol £73LE 7S, 7122} Uniform Gridoll A€}
B A7 O(GT(n) + n * Search_Mate_U( )) (GT
(my:n7lle] A FALeTHE GrdE PA3H= Axe)
A7y, Search_Mate_U( ): Uniform Grido]4] MateS
e AIZh B} 840 B}

EDZEH F AN MateS ANR= A7
Search_Mate_S( ) << Search_Mate_U( )|t}

w2tA], Delaunay 2292 YA e £ Sy
B 22] AANMHE 7]E9) Uniform GridE o)&
B HEY 8~ 15%9 SETHL 98 4 U

FFols £ =29 Delaunay ¥y 4128152 &
HE 3o 33902 g3 & fFo)n 3319 Hzt
g AT Holl ABA dH" B2E& HHE A
el gl £ ¥ opi FAL PHAFE W
38 Fo U,

o2

{. Michaet J. Laszlo, “Computarional Geometry and
Computer Graphics in C++", Prentice Hall, 1996,

2. Ding-Zhu Du and Frank Hwang, “Computing in Eu-
clidean Geometry”, World Scientifc, 1995,

3.Rex A. Dwyer, “A Faster Divide and Conquer Algo-
rithm for Constructing Delaunay Triangulations”,
Algorithmica, Vol. 2, pp. 137-151, 1987.

4. David P. Dobkin and Michael J. Laszlo, “Primitives for
the Manipulation of Three-Dimensional Subdivisions”,
Algorithmica, Vol. 4, pp. 3-32, 1989,

5. P. Cignoni. C. Montani and R. Scopigno, “DeWall : A
fast divide and conquer Delaunay triangulation algo-
rithm in Bb”, Computer-Aided Design, Vol, 30, No. 5,
pp. 333-341, 1998,

6. Tsung-Pao Fang and Les A. Piegl, “Delaunay Triangu-
lation Using a Uniform Grid”, {EEE Computer Graph-
ies and Applications, Vol. 13, No. 3, pp. 3647, 1993,

7. Tsung-Pao Fang and Les A. Piegl, “Delaunay Triangu-
lation in Three Dimensions”, [EEE Computer Graphics
and Applications, Vol. 1S, No. 5, pp. 62-69, 1995.

8. Ding-Zhu Du and Frank Hwang, “Computing In
Euclidean Geometry”, World Scientific, pp. 225-263,
1998.

9. A. Bowyer, “Computing Dirichlet Tessellations”, The
Computer J., Vol. 24, No. 2, pp. 162-166, 1982.

10. H. Edelsbrunner and E.P. Mucke, “Simulation of Sim-
plicity, a technique to cope with degenerate cases in
geometric computations”, ACM Trans, Graphics, Vol.
9, No. 1, pp. 66-104, 1990,

1. M. Karasick, D. Lieber, and L. Nackman, “Efficient
Delavnay triangulation using rational arithmetic™, ACM
Trans. Graphics, Yol. 10, No. } pp. 71-91, 1990,

12, LJ. Guibas, D.E. Knuth and M. Sharir, “Randomized
Incremental Construction of Delaunay and Voronoi
diagrams”, Algorithmica, Vol. 7, pp. 381-413, 1992,

13. 39Y, 4 £UL 0|83 3D MY A, R
571l 4ARRIEE, 2000,

14, A9, 39, 43 Jgoln 448 fdesy
o s A, CADICAMES] =23, 313, A3E,
pp. 224-233, 1996.

o A W

1996d AFdgm 71 F¢3 g}

1998\ AU ST 7)A A G2 M}

1998828 AZoNstR ZjAAER YAt
=+

H4 ¥ ok CADICAM, Delannay Triangu-
lation Paich. HE7} A1 29

of 8 =+

1981'd el st AU\ A 2ek &Y

1987 L& NAGOYA(& SR ek
C1AFEH} FHYAL

19918 Y& OSAKA(KRORFZT)E g}
[V AT Tz Fupa}

19913~1993d H3A= AuE4 F4Q
TRCADY) #4749

19953-IPR R Fon g 7iMgsss
2R

Aok YARFASH, CADH )&
& & ol&, CADICAM, 7144
2839 A33}, A Y s
AT

FFCAD,/CAMEE =23 A7 M43 20008 (29



