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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. In general, however, medical brain imaging has some problems such as the complexity of the images, non-linear gain
artifacts and so on. Due these limitations, therefore, extracting anatomical structures from imaging data is very a complicated and
time-consuming task. In this paper, we present an improved method for extracting contour lines of cortical surface from magnetic resonance
images that simplifies procedures of a conventional method. The conventional method obtains contour lines through thinning and chain code
process. On the other hand, the proposed method can extract contour lines from comparison between boundary data and labeling image
without supplementary processes. The usefulness of the proposed method has been verified using brain image.
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Fig- 1. Segmentation of interest area: (a) an arbitrary slice image, (b) an image of interest area segmented from 4 processes.
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Fig. 2. The resulting slice image after the application of a chain code to an incomplete thinning result.
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Fig. 3. Results of the Laplacian of Gaussian edge detector.
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Fig. 4. The 8-neighborhoods of a pixel p in kermel (3*3).
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Fig. 5. The method of determining the next pixel using labeling image.
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Fig. 6. The resulting slice image after application of a proposed method.

d g o] p A& 7|FLET, B, L, RY ko] 10012 Aol &
A 23 sleE Bz, AA 949 AdelA 4925 W3l
221 Ao] A=A At oo} e W& AlE3l] Feolud &
A BE=Z QA3 ZAE w2} Arle B2 A ZAHES
AT 3T, 1Y 29 LG Sefol 2o AL A= O
67} 2t}

I, 22t % A

WA Bl gTto|xe gt o], Ak W ARE A4
g A3z Q) R G AN HHE FE%te o= vin
A REE IS A2 F &S AT E AN E7E
T Al W] 2] HHE 32 S Bk A RAeR
Hlwst] AelAl =k 389 SR F A2 B4 B
== s

4, A7 F29 FF=E S Sl e 2E 37}
A 7} 828 AHEAIITH13].

a8 7. elele| £2lo|A0) 7| E HHHO B oM e FESHO: ARIE HE0| MH edgeol 2, OIS ZE HEO| £&E edgeE LIENACE
Fig. 7. edges obtained with a conventional method: tetragonal points are true edges and diamond points are edge estimates.
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Fig. 8. 3-D image obtained with the surface-based method.
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