13 % H12 i [H K 4 I 4k Vol. 13, No. 12
2008 ¢ 12 A Journal of Image and Graphics Dec. , 2008

ETFLEPP BT HNEAFEMNEEENS HEE

x| £ 4#%4% HEB’
DCHRIL RSB, BUM 310027)

) ( Department of Biomedical Engineering, University of Minnesota, Minneapolis 55455, USA)

M E T A IR AT VU R AR A, B T — R R AR ) 4 6 S8 AR R HEAT A% B R 1 3 N A Y DY T
RS ) 53 J5 15 o %07 11 56 R Hl BCC(body-centered cubic ) [ 4 %) 4 1 19 6 25 i), I AR 4 2 1 it 3 19 K/ DA K B i
Wi R TH 9 IE T, R F LEPP (longest edge propagation path) 553 f Ab 2 P4 X 40 1 A6 )5 19 T80 A6 225 [0 338 47 A ) RUBE 1) 4
A3 5 SR T X A 8 3R T A DO A AR AT R R IOE BN S B 3R TP A 5 B e R FH DA BT AR oK B 5 S B S B T S R ik
(edge collapse ) ) 77 2 % I A% 11 o e 1547 D Ak 3K e 2445 B4 810 20 X 52 1) DU TG 4K DO A% o 45 SR SR BT 32 5 92 T 2 i 19 9 4%
AV EAE [ I8 A RS 5 B B RS i R R AU Advancing Front B WA g 5. XT3 T 3 i 2 K Gk %
TR T R AT A BT R i T AN RN — P AT 2 6 3R 3 07 s o

EEWE  MAETS Mg AR T AR

hEESES TP341.72 X RkFRIRAD ;A X E RS :1006-8961(2008)12-2394-06

Adaptive Tetrahedral Mesh Generation Based on LEPP Algorithm
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Abstract A tetrahedral mesh generation method based on which the mesh density could be adjusted with the shape of the
object was developed in the paper. The BCC lattice was used to initialize the mesh space. According to the curvature and the
distance from the lattice to the surface of the object, the LEPP algorithm is adopted to refine the initialized mesh from the outer
to the inner with different scales. Then all the lattices that stride the surface were adjusted to fit the shape of the object. At
last the quality function navigated Laplacian smoothing and Edge Collapse methods were used to optimize the quality of the
meshed tetrahedral and the meshed model was obtained. Result shows the method improves the configuration of the mesh while
the quality of the tetrahedral is also guaranteed. The method is tested to be useful in the finite element modeling based on 3D
computer tomography images or surface model.
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Fig. 1 Intialization of the mesh
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Fig.2 Node moving and edge split of a tetrahedral
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Tab.1 Analysis of models with different number of elements

ik TR HLIGEL R A /M - 34 4 /N T 0.1 By B o Hck /| (%)
10 568 51 465 0.99 0.0323 0.637 62/0.12
A 3077 21 246 105 685 0.99 0.042 2 0.645 109/0. 10
44 368 213 216 0.99 0.040 1 0.642 268/0. 12
10 128 49 826 0.99 0.001 7 0.623 105/0.21
1-DEAS 20 082 105 438 0.99 0.001 2 0.606 362/0.34

45 106 223 656 0.99 0.000 8 0.628 756/0.33
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