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A Fag Mesh Generation Algorithm with Point-by- Point Delaunay Insertion
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Abgract A gouyped double link data sructure corregponding to eement inserting codficient (EIC) is presented to diminate the
search for the maximum EIC eement in the point-by-point center ingertion dgorithm. Adiacency search, double linked eemernt
lig, random drection search, adjacency rotation, and heredity of geometricad quartities are gpplied to increase the dficiency of
mesh generdtion. The relaionship between the conputing time and the number of generated dementsis nearly linear and the time
conplexity is O(N*®) , where N isthe number of dements. Exarple shows the generating rate of this algorithm i's above 50 000
tetrahedrons per second on an AMD Athlon 3200 + (2.0 GHz) persond conputer.

Key words FBM; mesh generation; delaunay triangulation; point-by-point insertion; dement inserting codficient

H.Borouchaka S H. Lo P.L. Gorge” K. E.

0 Thonpoon'™® ,
Waton Delaunay O (NIgN) O(N)
7] u n oo
[l] ” , 13
2] "
0 (N*) :
O(NIgN) = N
t ( ) 12006 ,1(3) , :pkuxbw2006035 ,hittp : //bdxbw. chingjournd . net. cn
: 2006-05-15 ; : 2006-06-07

302



Ddaunay

, a[i][i] i
a [i][j](i#])

3
j i
1
BASE: 2.2
QORE: , /
- 21,
Ne = .th[ e+ o 0] , (D ' Delaunay
l; [ , i hiz , / ,
/
1 /
(1 ; , ()
@) ,
; 1
(3) AT
BASE
a) \ I it
b) BASE , CORE ; />
) [ et el By e N
d ; k)
) ’ (@) FNHITE FIRERS
€) QORE : -
] ST
: ’ Lo
(=== 0
) , N i
; (b) BT
b) , CORE ;
c) !
) , Fg 1 Insertion and deleting of an ement in double link
d) ’
e) CORE BASE ,
2
. 2
2.1 , MFC
C+ + CTypedRrArray
4 4 4 '
(Adjacency Table) 4x4 '
2.3 BASE

303



( ) 43
2 2
CTypedPirArray I‘ﬁJJ?#Eﬁ o m d(0,pP) - I* <0, i (2)
| | ,
O] 44 M [t
| J ] . .
] i
LT e et ’
‘ ‘ 1
| | \ QORE QORE
[2]2Eﬁft‘ﬂi1ku % T[]
| | 2.5
114 H
et [
‘ b
Qe }
L 1
(1)
2 2.4
Fg. 2 Data gructure of grouped doubie tink ’
, RASE \
' a- n>¢, (3)
' BASE a n
S H. Lo™ ,
, £ a- n
:a) (
;b) ),
, 2
L BA$
, 2 2 , ,
* ©)
3x3
, , (CORE
) [4]
[4]
2 2
O =0+ P —L . (4)
2.4 CORE 2a- n
BASE , 4 o o
) 4 T P
a) , ,an (3
(CORE ) &(0,P) -1
b) CORE , , an ,
©) , (4) 4
TURE, , ’
CORE : [4]
d , |
FALSE, ,
(5)

304



Ddaunay

4

S

h(i =1,2,3,4)
di(i = 1,234
(6)
2.6
OGORE
2
2
” [4]
QORE ,
) ’
3
3 ’

AMD Athlon 3200 + (

4 ’
he

W5t

4

(5)

CORE

CORE (

100
, 15, 30
2.0GH) 18

Microgit Visud C+ + 6.0

==t 1 =
=

" (0) RIS

3

41,

(b) AR FIHE, 13 2774 PU A H T

Fg 3 Suface and 2lid mesh of the exanple

2.4 %10

1

Table 1 Parameters and resultes of the exanple

t/s  v( /9
12 3 13 277 6 169 0.20 65 404
6 15 97993 20674 1.63 60 303
4 1 310505 5580 5.42 57 268
32 08 616717 10553 1111 55 515
2.8 0.7 89260 151315 17.22 52 228
24 0.6 1430165 236419 28.76 49719
2.2 055 1896655 310688  37.97 49 953
2.04 0.51 2386802 388920  50.17 47 575
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Table 2 Time percentage of the main operations in the agorithm
/%
10* 10° 4x10°
BASE 2.1 2.0 1.8
CORE 15.7 17.8 19.3
57.1 55.9 56.1
13.7 11.2 12.2
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