2002+ 949 AAEE A A4 A5E 9
=8 2002-11-5-02

XM CT daoc=HE Ol 7|3X] RHo| Jjut
HES LHF

Development of Physical Human Bronchial Tree Models from
X-ray CT Images

Chulho Won’, and ChulKyun Ro’

of
B =TelAde XA 25 o2 Fejo e 59 7|39 3x9] o2 HE s BR8] F
£ 9 e ARE FE2Y 5 e 7S Ak, #3133 mde) kgl s Al
Azl A2 4 e Bl 3% F3§ 2dg ek CTEYE F5d Jilozie] 43
2 nZzz 71y 2sle] wHf VA AL HEI), HEH w9 73] dde] AH delyE
32k F7kAkelA veld 4= 9l ¥ dlele]E STL(streolithography) a2 W33 Fof
of siEsted 3] UA HAE AAtget old r]Ee 7|A] A AA A

B
m
fm
T
%
N
)
.

i

w

p...}

:
Qozny HI5Y CT J4ozie 4zl 35 7§ 29 Al S, CT 25l Qo)
el Gyt ALE FF 7Y ekl odojzl Aafele] 71uA] el gl A
& ulwsiel AYE A 7B B

o, X, o ki

Abstract

In this paper, we investigate the potential for retrieval of morphometric data from three
dimensional images of conducting bronchus obtained by X-ray Computerized Tomography (CT) and to
explore the potential for the use of rapid prototype machine to produce physical hollow bronchus
casts for mathematical modeling and experimental verification of particle deposition models. We
segment the bronchus of lung by mathematical morphology method from obtained images by CT. The
surface data representing volumetric bronchus data in three dimensions are converted to
STL(streolithography) file and three dimensional solid model is created by using input STL file and
rapid prototype machine. Two physical hollow cast models are created from the CT images of
bronchial tree phantom and living human bronchus. We evaluate the usefulness of the rapid prototype
model of bronchial tree by comparing diameters of the cross sectional area bronchus segments of the
original CT images and the rapid prototyping-derived models imaged by X-ray CT.
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Achievable Accuracy || + .127 mm (¢ .005 in)
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Investment Casting Wax
Elastomer

Modeling Materials

Modeling Materials

Layer
Width/Thickness

widths: 0.254 ~ 2.54mm
thickness: 0.05 to ~ 0.762 mm
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Fig. 3. (a) Criginal human bronchus cast, (b)holl-
ow bronchus cast model generated by
rapid prototype machine, and (c) solid
model of bronchus lumen space generated
by rapid prototype machine.

a4 Z2EER] 77l oF ¥ 3(b)9]
gz 2l a3 3(c)8 &= mds Az
sisieh. & ZEEE] 7|171E o83 33
QA FERES A o v)#A] 2dE AA] 5
7l A7 AA FEREe] VR 2l A &
e AL 28 39} 3(c)elix & 5 Sl
23 4(a)olXE 2H ZREES] 776 4
e 18RS 72E 2ilvh 23 4004 <
d odloleleh 3 ZREER] 770 gt A
BlE njagte s ad L2 RER] 2gio] A

Aomie AL 7x wdle iy 13

Y2 sae9Eas B 5 ok 23 4(b)
34 zaeee] Al oF g2S 71BA)
2 OT 2se] Bedil onelel /
PA)¢) 3744l Eie] Balolch. o714,
2Eelq] el AR vhehlA] %

N AAE] 98 E 4 o e
ARA ANEE 7] siakd AP she
AR FxEe 9AE 14 Zerehy A}
Qs Bz, of FAolA BH A Eo]
29 eow uelt ozl s|BA AHEY &

Ae Zelate) el Aga) 3 HA wdo]
A Fo) ubEAlQl T W wdle] atlox] mA
& 4 9l

CT scan of original phantom

CT scan of rapid prototype

(a) (b)

ad 4 (@ °JEH o 7|&x] 2gel CT
of 2EE TR el ﬁJ.EP
= “EEEPO' 71710l ofsll 2S00
B pUo| CT AZHF Hol FerE
X EHe| 3R ESE,

(a) Shaded surface display of bronchus
lumen as segmented from the CT scan of
the original bronchus cast (b) shaded
surface display of the bronchus lumen as
segmented from the CT scan of the
hollow lumen cast made by the rapid
prototype machine.
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Fig. 5. Comparison of the luminal diameter cal-
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the hollow bronchus model made by rapid

prototype machine .
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(a) Shaded surface display of bronchus
lumen as segmented from the CT scan of
the living human: (b) shaded surface
display of the bronchus Iumen as
segmented from the CT scan of the
holiow lumen cast made by the rapid
prototype machine.
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