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ABSTRACT

The medical imaging technique images the contrast formed based on the difference in absorption coefficient of
X-rays which changes according to the composition and thickness of the object. At this time, not only primary
rays entering the image detector but also scattered rays greatly affect the image quality. Therefore, in this paper,
Forward scattering rate and Scattered to primary ratio analysis were performed through Monte Carlo simulation in
order to consider influence of scattered ray generated according to object thickness and radiation exposure area
change on image quality. In the study, the Forward scattering rate corresponding to the thickness of the object
was analyzed at a maximum of 15.3%p and the Scattered to primary ratio was analyzed at 2.00 to 4.54, but it
was analyzed as maintaining a constant value for radiation exposure area change. Based on these results, the
thickness of the object should be considered as a factor influencing the quality of the image, but radiation
exposure area verified that it is a factor that does not affect the image quality. We believe that the results of this
research can be utilized as basic information of scattered radiation to improve image quality.
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Fig. 1. Schematic diagram of designed of the
geometrical model in for MC simulation.
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Fig. 2. Schematic diagram of ANSI chest phantom.

Table 1. Conditions of geometry setup for ANSI chest
phantom at MC simulation

Note Shape Geometrical condition
Acrylic Phantom Cube 30.5 x 30.5 x 2.54 cm’
Ist Aluminum Sheet Cube 305 x 305 x 0.1 cm’

2nd Aluminum Sheet Cube 30.5 x 30.5 x 0.2 cm3

2 Aol A= abgbd s A7) 7] flste] o)
Y2 9% ANSI 5 ;Y-S Fig 27 o] B
A5 ST mek, MC Al Ed ol A AA S
715b8t4 7S Table 19 YERNRATE

550



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 12, No. 5, October 2018"

Fig. 2014 & 5= 2d5z¢] ANSI &4 #H2 54
gk 4709] o™ W FA T} Aol 279 4T
ngow A o] uf, ofm e YA dEs
1.19 glem’, &FH|HE-E 2.7 gem’ o2 330
o, ool tid Ui HEL HFEFV|EAT
oA AAShE AEE A&k w3 HE A
#st7] 913 ANSI & #Elol 5.08 cm®] o] Y

& FASHY

2. Design of the radiation source
ATl MC AlEECIAS vt om G
5}7] $138+e J. M. Boone et al.o] #|¢H3t X4 ~#HE
g AlEdold Z=E HIE O 2 siemens healthcare
GmbHOl A A|&sts o3& A2E o833l
WARA ol W Fak 3 Ao moaES
gelstr] fste]l Mode P, EE ©]&3}3laL, ERG
(Energy)i= "WARA A9 EF A2 dubH
o= o] &Ha = FadA s AL o
24 FApe] oY BE dolE T 88 kvpell thdh
SI (Source Information) %! SP (Source Probability)=
Sl 2EIRS Aostalth S, WEE 13.4%, 2.5
mmAIS.® oItE ouyx] AdAEYS Widoew
TG WEES 34 6979 XA A=ES
Z|eow AAsdin. Yo wol FHE @
=

S 7] $13F] Tally specification cardi= F6 TallyS

Agsgom 5 x 10 AEDL B PAA
A7)0l §59 $8& me) 2R}

3. Evaluation of scattered radiation
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II. RESULTS
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