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Development of Delaunay triangulation algorithm using quad
subdivision
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ABSTRACT Y HES AFsE BA o 22 19
A7l Gauss® Dirichletel &3 & Az=H3ueH
Delaunay triangulation is well balanced in 20M71 % Voronoi%t Delaunay°l <3 Delaunay
the sense that the triangles tend toward triangulation®] 7 & E AUt
equiangularity. And so, Delaunay triangulation )2} § Delaunay triangulation® Dual?! Vorono
hasn’t some slivers triangle. It’s commonly used diagram¥ A ATHH gt=H) Delaunay
in various field of CAD applications, such as triangulation®] £3& £¥d AZANXEE W7ol
shape reconstruction, solid modeling and volume S2ztel Jte AAAE HH=2 7“’?1‘333’*1 A
rendering. In this paper, an improved Delaunay Hoz Aa%e YA e BAHl Ao
triangulation is proposed in 2-dimensions. The 32 Delaunay triangulationg °]-&% ©4d &
suggested algorithm subdivides a uniform grids SR okl solid modeling, volume rendering, #H ¥
into sub—quad grids, and so efficient where points HE ol §d AZ4g Fol Utk AT volumeF A4
are non-uniform distribution. To get the mate F4, A43 ANE 98 o B et F7H4
from quad-subdivision algorithm, the area where oz JAYHAAT o] T HFEIL TFE
triangulation-patch will be most likely created LFNE B&AHA L2AF Ao BrHon,
should be searched first. B =EdA Adste ¢udEFe dANA A
299 o7 Delaunay triangulation S FES
Key Words : quad subdivision, Delaunay uniform grid® AH&o 2 WM pointe] R X7} H
triangulation, incremental construction algorithm, T YL BY, 2L AAFAIN BT 7

triangle patch, uniform grid
sub-quad grid divisiong& 433t}
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2. 71& ¢ Delaunay triangulation algorithm
2.1 Voronoi diagram$& o3 %4
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Voronoi

2.2 Divide & Conquer ¢1dF
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triangulation(Conquer)3tE ¥ o2  triangulation
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by 2 oprt,

2.3 Flipping
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Delaunay diagonal flip

Fig.l Delaunay triangulation flip
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triangulation®}} F1 o} uniform gridg
AesE B gge e 7FsAE &L A
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H c& %o} Delaunay triangulationg AA31,
Delaunay triangulation®ll 93] A9 MEE edge
& ol &3t <43 Delaunay triangulationg
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mateE e 7] A Adyoz WA, 23y H
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< BT 29E W gridvt Wi e He =2
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tx, yo Ao, 23

xmax, xmin, ymax, Y min

N: A9 M
. _ XiT Xmin
grid x = T e (2)
. _ Vi~ Ymin
gridy = T ze (3)
i_cell = int(grid_x) (4)
j_cell = int(grid_y) 5)

i_cell, j_cell : grid9 ij WA index number

3.2 quad subdivision
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Fig.2 Divide uniform grid into sub-quad grids
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] ist search area @8 2nd search area
I 3:d search area Sl 4th search area

Fig.3 Process to make a triangle, given
an edge

Fig.4 Search grids within bound box
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B dAFdAE Visual C++ 6.0 o] &3t 1 &1
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Computer Pentium III 450MHz
2944 | Windows 2000 Professional
language Visual C++ 6.0

Table 1 System Configuration
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Fig.8 Triangulation PatchZ =}
5 43
B =FdlM A ¢uagdEF L 0|47 Delaunay

Triangulation® 7129 Delaunay Triangulation ¢
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500 1000 2000 4000
Flipping 1.15 2.58 5.02 11.28
Divide and Conquer| 1.08 2.14 425 8.48
Random-incremental | 1.27 2.60 508 | 1095
Uniform Grid
L 0.99 2.02 4,03 8.05
(Not Subdivision)
Uniform Grid
L 1 2.01 4.08 8.11
| (Quad Subdivision)
Table 2 Uniform Distributiong oj
500 1000 2000 4000
Flipping 1.16 2.60 532 11.48
Divide and Conquer| 1.08 2.18 437 8.65
Random-incremental | 1.26 2.60 512 11.25
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niform Grid- ) 10 | 990 | 451 | 901
(Not Subdivision)
Unif Grid
rutorm e 1 | 203 | 410 | 821
(Quad Subdivision)
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