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A Case Study on Precise NURBS Modeling of Human Organs
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Advances in Information Technology and in Biomedicine have created new uses for CAD technology with many novel
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ABSTRACT

and important biomedical applications. Such applications can be found, for example, in the design and modeling of

orthopedics, medical implants, and tissue modeling in which CAD can be used to describe the morphology, heterogeneity,

and organizational structure of tissue and anatomy. CAD has also played an important role in computer-aided tissue
engineering for biomimetic design, analysis, simulation and freeform fabrication of tissue scaffolds and substitutes. And all

the applications require precision geometry of the organs or bones of each patient. But the geometry information currently
used is polygon model with none solid geometry and is so rough that it cannot be utilized for accurate analysis, simulation
and fabrication. Therefore a case study is performed to deduce a transformation method to build free form surface from a

rough polygon data or medical images currently used in the application. This paper describes the transformation procedure in

detail and the considerations for accurate organ modeling are discussed.
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Fig. 1 Mesh data construction
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Fig. 2 Segmentation process of an MR Image
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Fig. 3 NURBS surface reconstruction

3. NURBS =H2| XjA4AM

14

it (2 fo
R

<

e WP dxRY dF?
o} o+ dlo]El & B2 E NURBS %
2= 2R AAEE Fig 39 ZaA~
stk didol 2w 7 =29 FFR
&3lo] AT (point cloud) WolE]E X

t}, B AFoME Fig 4@ e Alzd
Fig. 4(byoll Q1 42y g o &3 d4S
¥ CAD dlelg] X=1Ql STL A= w3
719k o] Ao zHE HuolHE FF3I)
ARE 25l LATEYOE A3ty o] &
th Fig. 40)s &9 Mo ARE Helm gl

AR LS o] FRem geA Hu F

4 oR rir 2
o=
L S o g
- 2 fr -
2
O gy pR oAy
32 Mo ol 32 e mx bR

£

gol e REIA WE 2 27 frEd 9
2} A A3 Full 7| ¥ 4= 2 M (isoparameter  curve)S
2o musel zges W4 drhuolol ool
o2 skl Fig 4ol el vk ol WTEL
oFol 443 2w Wz pY 99 pge i
Aol 32 WAL 2 AzoE ANV,
P Fdve Ides wE7] A%t bft B
olgEReH of e Bl AHoE WA
A B9 vw 2H2 Risel 3RS AUk

(a) mesh data (b) STL

(c) point cloud (d) segmented cloud

(e) extracted points of a (f) B-spline curve of a

section section

(g) reparameterized (h) B-spline surface

sections

(j) Solid model

(i) NURBS surface model

Fig. 4 An illustrative example of the throat
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