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(Summary) In this paper. we evaluate the performance of the method for isosurface generation from volumetric
data sampled with a face-centered cubic lattice. First. we made a comparison among FCC method and its modified
method and MC method in lerms of the error between a mefaball surface and the resulting surface. Thus, it was
shown that the modified FCC method decreases the dispersion of the error by smoothing vertex locations. Second.
we applied these two FCC methods to medical CT data. and compared the error of resulting surfaces, the coniputa-
tional costs, the appearances of the surfaces with the MC method. As a result. the modified FCC method generated
smoother 1sosurfaces in less cost with almost the same error as the MC method.

Key words: isosurface, volumetric data, face-centered cubic lattice. Marching Cubes method, error evaluation
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Fig. 1 Structures of simple cubic lattice and face-centered
cubic (FCC) lattice
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Table 1 Experimental results for a spherical surface

R FiE ezl By (BiEE) RMS sty FR Time [ms|
MC 97 0.148 (0.186) 0.238 620 203
Low FCC1 11 0.117(0.154) 0.193 1472 391
'CC2 0 0.149 (0.121) 0192 1476 297
MC 70 0.065 (0.102) 0.120 1496 631
Middie [FCC) 7 0.049 (0.077) 0.091 3416 9.51
FCC2 0 0.060 (0.062) 0.086 3420 7.65
MC 34 0.027 (1.049) 0.056 3.284 17.50
High FCCl 5 0.021 (0.040) 0.045 7412 2859
FCC2 0 0.027 (0.029) 0.040 7416 23.75
2 WHLIEAKD 2 ¢ # - ndhifiiic T 585%
Table 2 Experimental results for a complicated surface
AR Fik: e=ER T (BEAEHEE) RMS oy FEE Time Jrns]
MC 380 0.231(0.313) 0.389 12,244 2047
Low FCC1 97 0.242 (0.269) 0.362 27404 48.13
FCC2 49 0.214 (0.242) 0.323 27,400 3390
MC 178 0.103 (0.163) 0.193 27,268 58.12
Middie FCC1 24 0.109 (0.143) 0.180 61,316 126.88
I‘cc2 5 0.097 (0.127) 0.160 61.296 88.75
MC 9 0.046 (0.084) 0.096 61.676 173.13
Itigh FCC1 14 0.049 (0.077) 0.091 136.712 335.00
FCC2 3 0.042 (0.062) 0075 136,684 255.16
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Fig. 9 Data re-sampling on a FCC lattice

£33 CT -~ 9h oOFHEICHY 2%
Table 3 Experimental results for CT data

F- 8 | Tk | i (EEEE) | RMS | 9 7 8| Time[s]

11 MC 0.250 (0.234) 0342 | 1522156 | 32666
FCC1 0.264 (0.238) 0.356 | 1337840 | 12007
" FCC2 0.243 (0.225) (331 | 1.337,660 | 11.646
18 MC 0.485 (0.466) 0680 | 346602 | 4103
FCC1 0521 {0.473) 0704 | 304552 [ 1.664
132

FCC2 0.481 (0.447) 0609 [ 305330 [ 1518

B10 MCikick 3 CT 7 — ¥ b o OBl
Fig. 10 A resulting surface obtained by MC method from CI°
data

hod. MCHICEZSEIDZFNS & RfEETH -
RREBAB. il HlR o FERICES BB
B, FoSBILKRECIKIFLTOVS b 5. Fp
KESENTORVDY, F— s Ea—& LTHigL /-
With, FCCik& U FCC st BRI 1. MC kA1 L
TIBOO 15 HRIETH » 12,




BN ECUARFLEDRY 2 —LF — 4 b o DFEE/NN Y FEXFEOMEESTH

B 11 HEFCCHIZESCT #— 7 H o OFif
Fig. 11 A resulting surface obtained by modified FCC method
from CT data
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