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Contour based Algorithms for Generating 3D Models from CT Images
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ABSTRACT

Recently, medical imaging has taken interest on CAD based solution for anatomical part fabrication or finite element
analysis of human body. In principle, contours representing object boundary are obtained through image processing
techniques. Surface models are then approximated by a skinning method. For this, various methods should be applied to
medical images and contours. The major bottleneck of the reconstruction is to remove shape inconsistency between
contours and to generate the branching surface. In order to solve these problems, bi-directional smoothing and the
composite contour generation method are proposed. Bi-directional smoothing has advantage of removing the shape
inconsistency between contours and minimizing shrinkage effect with a large number of iterations. The composite
contour by the proposed method ensures smooth transition in branching region.

Key Words : medical images(©] & @), biomedical modeling(] *] = & &), bi-directional smoothing( %' 3k~ 7 1),
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Fig. 1 Vertical shape inconsistency between contours;
(a) Contour data with noise, (b) Wiggled surface
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(1) Re-contouring along the u-direction
(2) Estimation of connectivity between adjacent contours
(3) Vertical direction smoothing

3.2 Re-contouring (u-direction smoothing)
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Fig. 2 Two cases in re-contouring; (a) 8; > Sgesireq » (b) 6; < S 4osireq With s=0
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Fig. 3 Comparison between the conventional methods and the proposed re-contouring; (a) The original contour extracted
from a CT image (b) Gaussian method (b) Average method (c¢) The proposed recontouring method, (d) The sizes

of contour areas for different smoothing methods
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Fig. 4 Vertical connectivity by parameterization
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Fig. 8 Contour data acquisition; (a) Original CT image of a femur, (b) Threshold image, (c) Morphology operators
applied, (d) Extracted contours
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Fig. 9 Sample output of the bi-directional smoothing; (a) Contour data, (b) Skinned model without bi-directional
smoothing, (c¢) Skinned model with bi-directional smoothing
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Fig. 10 Surface modeling and its applications; (a) Contours from CT images, (b) NURBS model from contours, (c)
Finite element model, (d) Rapid prototyping part
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