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Automatic Tetrahedral Mesh Generation Using
Advancing Front Technique with Node Searching

Sung Jae Chun *, Soo-Won Chae*

ABSTRACT

An unstructured tetrahedral mesh generation algorithm has been presented. In order to construct better meshes in

interior region by using an advancing front technique, a connecting operator and a local finishing operator [l have been

developed in addition to the existing operators. Before applying digging operators that generate new nodes inside of a

meshing region, a connecting operator is employed that uses existing nodes which satisfy certain conditions for

producing well-conditioned elements. The local finishing operator I is introduced to terminate the meshing process

more flexibly on remaining subregions. With these new operators, tetrahedral meshing process becomes more robust and

good quality of meshes are constructed.

Key Words : Advancing front technique (27 Al¥), Tetrahedral mesh(A}H A 8.4 %), Mesh generation (8.4
A3 A1), Finite element method (-3 S.49)

1. A8

FERAMLS FeAvte] AA gAY
AT dAY HHs Tl o] AHEH gt
Ho g0 AFYH dt=dold §48 4% 34
tEo| 3 A FEaHqY ALgH oo T
3 8aFE FA 5o ®oH, o2 A HEH
Q82 Aol o Yed= u¢ Eehdth
A 847e AF A g dTve 1%L
Bo] o]FA stow, 53 A 24 99

¥

Ard:2003'd 7928 Y; AASAY: 2004 149
aedsn digy 7 AF s

SRR, nARGE 7] AZ Y

Email swchae@korea.ac.kr Tel. (02) 3290-3367

* %

91

o] Aol Ui 84 A HAHH BE&AHL

A& Aol 7HF del AHgHR dvh #
dAa thEE AlEA 247 BAVIYHAE A
AY ? 3} Delaunay AZHE *, S E2}(Octree)
T g 7|Boz 3 WHSSE & 4 Uk 2 F
AAAAEE BHAFYE HRAA WF2 8 4Te
AN e dHoz 3 34 EXo EAFGNA
F2 92798 ANE F 3T 9= 2Ex 4
LU YR ggeia aage]l NadAH a4F A
Aol Adste B97F ok



AR Qe FFALTHIA A 214 A3 3

ojg} Zo] i AYIPELS
< 7R gleEE MEo WHE E&I F2
84S AR st 7IHEe Bel A7
At 2 2 FHe 849 AYEn Ul
g AN AAHE o83t HAI AAYH
Delaunay AZHg& E£83% uhy 8910 31 yrog
de AAE ol g3ty #58 22FFS Y3}
A A BH Alo]le] 9L AIBAEE AHE
3ted A st Az A [AAA Y] £48 W
3y Fol AAHAG

71E8 HAZARAME A GGl FE3
ZholHE ASdx M2 PSS AS AAES
FA &L A4S st a4 Ao At
T 2971 2= ok B =EdAE olE
g didE ngsr] 3t Ad"E e HolH
(connecting operator)?t 273 YA e olE I
(local finishing operator 1)& &3t Hdg @
Hdolg &= tl7] 2 8 o] El(digging operator)E 3
£3t7] el HEE AP & 43} HAF A
of XA olF o]&3te T s AlAA 8k
& Aste Aot # dAFdAMe HAF A
o] &9 Delaunay HS 833t 23 94
2HdeleIE E2 Ao o e e o]
B AHgo] AL As ALHY, AL A
A2y aset & F9 948 A
d99 g4 AL TR

A2 3oy

=3
T
[e]

hvy

2. Y ME o BYH 4% 44

847 AAE AT dAEAY FAFR ¢
e o8 CAD Al2HdA 713 de A ¥ste=
IGES ¥4 9dgitel ¥d 84%E A
IGES AL 7513 rEFH 2 AAE Hoses
ARARE Ureld & gt B AFME 7]

darE Yetdr] 984 NURBS®Non-Uniform
Rational B-Spline)d € ¢] Zwojt} ZH& AE3IS

th MA NURBS BEE Yo}l 3 214l Zd Y
BAZA) AA AFE P FH, IHY P
olutz} 5o HH(projection plane), ZALANTHHE
(quasi-expanded  plane), ™ 7| ¥ <33 H (parametric

plane)s ol FEZ WA} o]¢} o] WHEd
2 A dged s 992 Y (domain

decomposition) g AH&-3te A4y fiwes AA
g F olE Eio FHoz Was Wy PP S

92

Argete] EH 84T A%
3. Al 242 MM

A 849 AAol gEHA wdo Yir=z
ANRAYE o] &3 APHA 84 Ao A3y
Aot B =344 A8d HARFAEL € L
Hyolg “o A7 Al Ady oudelH, 2
A IUA eHdoyIE 4 Ag3t) Figl
L 4% WY AR dAd Fd g4
2RE 7€ eHHolHd AYY 2H#HoHE
o] &3t gATE AdHY. 4% ANAAFT
42 o] b2 oHlHE HLd7] E7%F
g FAY A 249U LHEHoHIE 3§
3lo] a4 AAE vlRE gt

Ay oHdolEe 24 YA 27 dHlH
O AAZARY 712 oHdolg & &4 Al
L5122 WA JAZARY JE eHdoHES
AR Q2L HHHES 4YIIEE Fir)

Surface Mesh Data

Select Operator

Local finishing operator [
Trimming operator
Splitting operator
Wedging operator

Connecting operator
Digging operator

Is Finish all
Domain

Yes

Local finishing operator HJ

'

Fig. 1 Mesh generation process
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Fig. 11 Local finishing operator II
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Table 1 r-R ratio distribution of a cube model

r-R ratio previous work | present work
0-0.1 1 0
0.1-0.2 9 0
0.2-0.3 12 3
0.3-04 21 6
0.4-0.5 37 10
0.5-0.6 86 44
0.6-0.7 158 133
0.7-0.8 275 231
0.8-0.9 290 361
09-1 215 248

Total elements 1104 1036
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Fig. 13 A mechanical part model (84165 elements)
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Fig. 14 A helical gear model (44565 elements)
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Fig. 15 Example models
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