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Fig. 1. Equipments setup and coordinates.
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Fig. 2. scheme of light emitted radiately.
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Fig. 3. Design of light emitter.
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Fig. 4. Design of source equipment.
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Fig. 5. Scheme of localizer head part.
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Fig. 6. Design of localizer head part.
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Fig. 7. Field sizes varying distance from source.
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Fig. 10. Image magnification ratios varying pin hole diameter.
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26 44 25 43 0.1 0.1
Table 2. AP projected coordinates of a quadrangular
pyramid (cm)
o & S 2
y z y z Ay AZ
0 42 0.1 4.1 -0.1 0.1
-24 -40 2.1 -39 -0.3 -0.1
24 -4.0 25 -39 ~0.1 -0.1
-2.6 -4.4 -25 -4.4 ~0.1 0.0
26 -44 29 4.3 -0.3 -0.1
o] &3t Aol o 88 o= HTH

2 ATolN ALstaA # Fule duk XA BGEA
2 ollet YBZGLYOE PojAE FAAAE BA}
¥ F SRS @ eIt 1 AsaE 2Y) A
3 F XY 9% wALS B9 B9 o
3% ADE ol B3l A 5
JEGYA wALG B A9l b B 5
g makste] ARY F g Aol of
4ADE AN o gHE FAe W]
E 2 A7Me AYFAE 08T
A7REY, EBF il Ushie zade
3 Qe A A9Hoz o8 F Yo
2a9e 088 A9 AAEA EAS
of g} el vehr] MEol Ao
% 9le Ao,
2 olgHHIE A G4 g
AN Tk 9lon) O FAb 9 XA o
9 NskerE 549 2 Aol glvkn & + Ak
F9e o188 BANYIAE TG

FEE olgsEe FHdE K& Aotk

2]
m
d

AL Aolm

to
>

mﬂ.&.&%;&&ﬁmlomﬁté
E—r"

b

q2 3o
zgrlr
e

R fo
Sy
NS
L

o
o
=2
o
°lf°
o ok

L.O'd

o]‘—

Fl

Z ox Jln

T

AE 27 F7bekH AA B9 vt Fotste A
of vlate Fgo] o A FTURIERR BEY ANE &
A FrAgtdol ot gde] wre} &9 dFE 1y
st o] zdA 94E 53 243 BEY AEL
15 mm= 3t3 AY7 49 A FHi 50 cmolde

2 @ A T2 34T 48 7 Iyt 2 xAHe
o]&3 wote] Aolg L] AsM AF B 2Ee] T

Mo ha XA olgste] Pojn G4 B ATolA
ARE PFAAA Qoin FAe vme Bast Yo
B A7 duaFelng AF mth AYd wLAZol
o|Foi Ak & Holu.

2 A7 A%e ngez Uuude oed AU
g AsA 20w Wo) F o Zon n=
2 sjok & Aolth. Yol LA HAA &

o FEHAEV ¥ BPHAY] wEoltt oE
AR Q13HE Ei7lolA o] o]8HE ol
tixez 2488 5 UA=S 274
24% 7 UL A

=5 wHA
A Aoz vd ¢ el HFALe T oY
EE2d=z2 FA49 Z9A(condenser)E o] &3tE Aoln
AFAL g fERE o)g3te Aotk ALFAAY B
Hoz B of FiFao] & ¢ FE¥ Aoz ol o
< A AR vdevw WY A= o ZFdtu a2
Sl

A

=

d o o
e

£ V&
(aperture) & F&shH A
o)t

o 2718

AER RN dAE7idEE oj&stA =Hu B FA4
(pin cushion) $j&o] LAstA Huk oj#g AL A
B3H3%7)(plate photo detector) 5% o]-&3td &2 715

AT ZjeAQd oEee] Jow, fFoE T Pdw
o] A7t HA X LAY oUolmz tAg A
Z?E o]8dte o] FEdttn & F Utk HFTHoE
%"a‘ol FFHE Aol tAEsEE SRR Y5
d FAe] sidEE dAErd e iz AHHeR
#eo] Qo F 4 Aok wef Hop maid=rr dad
FolE 1 &= HS stasE e dAdsdE
o] 83 7t5d Ao HTh

Yoz AUEEAY o] AsEA, dAdivE
olggtozy LAzt dFEA To| MHMHTE B A
HEAF 7bEsta St E JdE RAoR Azdrt

mlm o i e

- 174 -



3

Fa
rok

. Wolbarst AB: Physics of Radiology. Prentice-Hall
International, Inc., 1993

. Bednarek DR, Rudin S: Computer-aided bootstrap
generation of characteristic curve for radiographic
imaging system. Med. Phys. 8: 515-520 (2001)

. Hujita H, Tasi DY, Itoh T, Doi K, Morishita J,
Ueda K, Ohtsuka A: A simple method for deter-
mining the modulation transfer function in digital
radiography. IEEE Tran. Med. Imag., 11:34-39 (1992)
. Close R, Moricka C, Whitning JS: Automatic
correction of biplane projection imaging geometry.
Med. Phys., 23:133-139 (1996)

ofstga| M 13 ¥ A 35 2002

5. Peliot C, Harment A, Sigelle M, Horain P,
Peronneau P: Segmentation, modelling, and recon-
struction of arterial bifurcations in digital angio-
graphy. Med. & Biol. Eng. & Comp. 30:576-583
(1992)

6. Yeung D, Chen N, Ferguson RDG, Lee LI, Kun LE:
Three-dimensional reconstruction of arteriovenous
malformations from multiple stereotactic angiograms.
Med. Phys. 23:1797- 1804 (1996)

7. Siddon RL, Barth WH: Stereotactic localization of
intracranial targets. Int. J. Radiat. Oncol. Biol. Phys.
13:1241-1246 (1987)

8 Aedidgn FegA+3: dgFs. ZEAL, 2001, pp.
280-295

9. Cunningham JR et al. The Physics of Radiology.
2nd edition. Charles C Thomas Publisher, 1983, pp.
557-597

A Preliminary Study for the Development of
Diagnostic X-ray Simulator using Visible Light Source

Kwang Ho Cheong®*, Tae Suk Suh*, Hyoung Koo Lee*
Bo Young Choi* and Sei Chul Yoon'

*Department of Medical Engineering, Catholic University, Seoul, Korea
7‘Deparz.‘mem.‘ of Radiation Oncology, Kangnam St. Mary’s Hospital, Seoul, Korea

The purpose of this study is to verify the usefulness of X-ray simulator which uses a visible light source
for further study. We developed a small experimental equipment which is composed of three main
components — source, localizer and detector. Cartesian coordinate was set in 3D space, and the position of
target was assumed the origin of the coordinate. The light from the source passes directly through the
target, and projection image is formed on the screen, which can be taken with the digital camera. Since
projection images were acquired behind the screen, they were flipped over right and left. By examining
the characters of visual light source and equipments, it could be concluded that developed system was

useful for experimental purpose.

Keywords : X-ray simulator, Visible light source, Projection
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