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Abstract

In order to study cortical properties in human, it is necessary to obtain an accurate and explicit representation of the cortical surface in
individual subjects. Among many approaches, surface-based method that reconstructs a 3-D model from contour lines on cross-section
images is widely used. The conventional method detects match points of contours using the minimurm straight distance between any pair of
contour points which lie on different contours. Then, it generates a triangle strip. In general, however, it might yield small mismatches
between contours in case of brain due to complex anatomical structures. In this paper, therefore, we present an improved method for tilting
operation that uses the curvature values calculated from surface information. The usefulness of the proposed method has been verified using

brain image.
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Fig. 2, Determining the nearest neighboring vertex
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Fig. 3. mismatched tiling results
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Fig. 4, 8-neighborhood chain code
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Fig. 5. Components of connecting nodes and curvature values
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Fig. 6, The resulting image after application of a proposed method
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Table 1, The performance of the conventional and proposed method
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Fig. 7. Matched nodes: (a) result of the conventional method, (b) result of the
proposed method
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Fig. 8. 3-D image obtained with the proposed method

$2o] @] Yol Bl 44 € Bl Ahe FAES
Aste d dsfiste] b o) Lol7t AR Avk 2bil o] w2}
EA0) B o, Ak e 27) FTE Rl
HAG 2 1 BB w3l ZFo| & XA oo 7Hale) nA}s}
S} DA R ek 22 QlE) 2 e] Aol w3t FolA-&

I‘.R r‘kﬂ,

O
n ot Hu rr

o Ar

b
Rk
=
g
L

0
°_>I:4
olr
ol

7}~Hsﬂ °bH 187H-4 o

oﬁ,
rR o

M

H
7t e] Zole 71 & W o] 427} 122563.1, xﬂoPﬂ el 7
7+60704.34 24 7Hd 9] dol7} Bo] FolHaS BT 5 9
o} 18709] &eto] & F 9 FX 9] Bofo] B gL BSE
WA 739 dojo] Aol7t A o), B A 1 2jol 7}
<+ A

150 | J. Biomed. Eng. Res.

V. 22 ¥ 85 o7
B =RNE 7129 Bt Wyl vig) Aes) e A=
& WS- Aloksl T A4 MRI HlolEl o) A&3lo] 1 5L AZ

Sk, sye 728 Bed Bt IFAEY PSS
A2 Aolto 2 Aslel FFHE 7|2 PEe 9ol 38 B
2 083 AYAE FUSL 2T o) o434 HYFE &
P3Gk o PO BA P2 BA% 3} 2

d EAYE AR 531500 2000 & RN AL S

Z MRI Hjo|E ]| 2] &3l 9] 324 FB= A7/ 3Irh
Il

[1] M. Levoy, “Display of Surfaces from Volume Data”, IEEE
Comput. Graph. Appl., vol. §, no. 3, pp. 29-37, 1988.

[2] R.Yagel and A. Kaufman, “Template-Based Volume Viewing”,
Proc. Eurographics ‘92, pp. 153-167, 1992.

{31 P. Lacroute and M. Levoy, “Fast Volume Rendering Using a
Shear-Warp Factorization of the Viewing Transformation”,
Proc. Eurographics ‘92, pp. 451-458, 1994.

[4] D.MacDonald, N. Kabani, D. Avix, and A.C. Evans, “Automated
3-D Extraction of Inner and Outer Surfaces of Cerebral Cortex
from MRI”, Neuroimage, pp. 340-356, 2000.

[51 AM.Dale, B. Fischl, and M.1. Sereno, “Cortical Surface-Based
Analysis: Segmentation and Surface Reconstruction”, Neurolmage,
pp- 179-194, 1999.

[6] K.-O.AnandH.-K. Jung, “Development of an Extraction Method
of Cortical Surfaces from MR Images for Improvement in
Efficiency and Accuracy”, J. Biomed. Eng. Res., vol. 28, no. 4. pp.
549-555,2007.

[71 W.Lorensen, and H. Cline, “Marching cubes: A high resolution
3D surface construction algorithm™, Proc. SIGGRAPH ‘87, vol.
21, pp. 163-169, 1987.

[8] D. Meyers, S. Skinner, and K. Sloan, “Surfaces from contours”,
ACM Trans. on Graphics, vol. 11, no. 3, pp. 228-258, 1992.

[9] B.-S.Shin, S. Roh, H.-S. Jung, M.-S. Chung, and Y.-S. Lee, “Fast
Reconstruction of 3D Human Model from Contour Lines”, J.
Biomed. Eng. Res., vol. 25, no. 6. pp. 537-543, 2004.

[10] R.C. Gonzalez and R.E. Woods, “Digital Image Processing”,
Addison-Wesley, Publishing Company, Inc., 1993.



