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Custom medical treatment is being widely adapted to lots of medical applications. A technology
for 3D modeling is strongly required to fabricate medical implants for individual patient. Needs on
true 3D CAD data of a patient is strongly required for tissue engineering and human body
simulations. Medical imaging devices show human inner section and 3D volume rendering
images of human organs. CT or MR is one of the popular imaging devices for that use. However,
those image data is not sufficient to use for medical fabrication or simulation. This paper mainly
deals how to generate 3D geomelry data from those medical images. A new image processing
technology is introduced to reconstruct 3D geometry of a human body vacancy from the medical
images. Then a surface geomelry data is reconstructed by using Marching cube algorithm.
Resulting CAD data is a custom 3D geometry data of human vacancy. This paper introduces a
novel 3D reconstruction process and shows some typical examples with implemented software.
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{a) volume ray casting (b)Y Marching cube

Fig. 1 Typical volume rendering technologies
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(a) CT image (b} MR image

(z) CT of mechanical part () Slice of 3 CAD part

Fig. 2 Comparison of cross section images
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Fig. 3 Image segmentation for soft tissue
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Fig. 4 Overall procedures for extraction of vacancy
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(&) ROIbox

(b} Clip outside
Fig. 5 Region of interest and clipping
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" Fig. 6 Pixel based processing technique for human
vacancy outline extraction

A71A, v Zt A Zro F3+ W3gtelH
v AFHoE oAl TS foliL, v E FF
wob Qzasl AA BEel AR B4 ZEo
HHgEo 2 o] AFME 050 < ol &3t Fig
6 & A9 A% AeriEe TE2 el Ao
2 Hx A7sd 549 JE vo s Ak v B

(b) Processed image

Fig. 7 Image processing for vacancy extraction
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Fig. 8 Polygon mesh generatioh
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Fig. 9 Software implementation
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() Breath simulation

(8) RP fabrication

Fig. 12 RP and CAE applications on the upper larynx
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