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- Comparison of Horizontal and Vertical Noise Power Spectrum in Measurements
by Using Various Electronic Portal Imaging Devices in Radiation Therapy -
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II. MATERIALS AND METHODS

1. The X-ray imaging system

379] electronic portal imaging device (EPID)#AH]|<9]
source—detector distance (SDD)+= 132 cm®& S}t
12]3 Siemens BEAMVIEW XS 41 X 41 em?9] 7+
A3} 1024 X 10249 3FA tho] e & viEE 7HA AL Q= F
3 519 AZ7)2 Ho]glon, Elekta iviewGTE 41 X 41

m”2] 7HE g 97} 1024 X 12802 A tho] o= wjAE 7}
2|3l Q)AL Varian Clinac® iX2] aS1000-2 40 X 30 cm”9)

A= oS 7R T 1024 X 768 B Tho] o= WIS =
s,
2558 gloh 2o] A YA AH8EE 379 IDR

MVI A|lAELS A3l IDR MVI A|AEISS 1A
lens—copled video electronic portal imaging device
(EPID) Siemens BEAMVIEW™"¢} 7+ % a-Si H7+4
EPID Elekta iViewGT 183l Varian Clinac® iX ZH]<9]
Varian aS10002 ARg35}$ich,

2. Image acquisition

A4 HRARA O] profile S megavoltage energy
percentage depth dose (PDD) profile 2 oFo]| 24T A o]
™, noise errorst= 7|=H7He] Aol & & Aol
A gzt E3E o]yl JFF QIARFE Y NPSHH
noise 0] et NPSHHE 7F5ebA wET Yok

Field sizeZ 20 X 20 e’ & ¢ T 241 9] oxlu

o FAoI ¥ £ SAY AL FUHOE A

—9—‘1], Ul 0 2 fieldS open/\] FZo| 7S A g Q&
FABFC}E 18] 30 2D profiled x| A Aol A NPS =74

©
9] white 2D FAE=EZH EHE o)A tHFig, 1),
7129 A&7)2t F5YslA 132 cmof|A] EPID systems2]
=92 S5k A= Arvith 2o Ssh7|Eo= 3
7] 2ol 71ES YAl skelth NPsgke Eells
Aol lom, o7z FFE AlE HAte] R MV
—ray %/ projection §¢F NPS+= @4 HAAS 3L 4=
o}, 53] 5% noise XE-2 ofEHER A
o 71 MV o |A] A&e
, 2D white FGAEL

32 M r# o)
ol
1o
ofy
o>
#“‘
rlo
jany
i
N
= OU‘ o
% 5
© it
o
QL

_1!
A
i)

oN
&
o
2
o
2
1o

ol

ox
m{n
fllo
N
_\1:1

>{E il
-z

y L

we Tl

9D FFTS WS, Tela S5 o
2 gasto] AEBHTt, Marixs 22
U 4 A SN S Al e
=l 1D profile52 e A =ck(Fig. 1),

Bl 2i7}e) Zalggto] thSBH ol = %k’:A BN
A, Ztzre] Fmig Mz th3HA NPSE Ea@d

o of
ﬂ ”
= ¥ |o

3. Analysis of the NPS
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Fg. 1 Images were divide into 4 area, and quadrant were standardize by using IEC method or 3 methods, The change
of noise according to spatial resolution for each detector, NPS data were expressed by corresponding each frequency
about average of noise value corresponding the each frequency, and NPS were evaluated quantitatively by totaling up
the noise values of average frequency which are on horizontal and vertical directions
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Ill. RESULTS AND DISCUSSION
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Fig. 2 NPS results of overlapping factor on horizontal and
vertical directions in a 256 x 256 ROl size, According to IEC
62220-1 method, detectors were compared the spatial
frequency of the noise changes
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compared the spatial frequency of the noise changes
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were compared the spatial frequency of the noise changes

OVarian H Symetric

LI +Varian V Symetric
n o Siemens H Symetric
e o o x Siemens V Symetric
o1 Tt o ©Elekta H Symetric
% e, NW o *Elekta V Symetric
¥ W*QBH
% x B Mwﬁmwwmw@%
%
Pt St md .
o1 St ———

000001
00 02 04 06 08 10 12
Spatial Frequency [mm1]

Hg. 5 NPS results of symetric factor on horizontal and vertical
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compared the spatial frequency of the noise changes
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*Abstract

Comparison of Horizontal and Vertical Noise Power Spectrum in Measurements
by Using Various Electronic Portal Imaging Devices in Radiation Therapy

Ki-Won Kim-Kwan-Woo Choi"-Hoi-Woun Jeong?-Seo-Goo Jang®
Kyung-Tae Kwon?-Soon-Yong Son®-Jin-Hyun Son and Jung-Whan Min®

Department of Radiology, Kyung Hee University Hospital at Gang—dong
Y Department of Radiology, Asan Medical Center
? Department of Radiological Technology, Baekseok Culture University
Y Department of Medical Science, Soonchunhyang University
Y Department of Radiological Technology, Dongnam Health University
¥ Department of Radiological Technology, Wonkwang Health Science University
% Department of Radiological Technology, Shingu University

The quality assurance (QA) is very important for diagnostic field and radiation therapy field to evaluate
the characteristic of devices. The purpose of this study was to compare different NPS methodologies re-
sults which are measuring NPS with regard to horizontal and vertical directions by using megavoltage
X-ray energies.

The NPS evaluation methods were applied to the International Electro-technical Commission standard
(IEC 62220-1). The electronic portal imaging devices (EPID) devices such as Siemens BEAMVIEW™®
Elekta iViewGT and Varian Clinac® iX aS1000 were used, NPS data were expressed by corresponding each
frequency about average of noise value corresponding the each frequency, and NPS were evaluated quan-
titatively by totaling up the noise values of average frequency which are on horizontal and vertical
directions.

In NPS results for Elekta iViewGT, NPS of horizontal and vertical by using 4 methods were indicated
the difference of 3~5% between horizontal and vertical direction, In the results of Siemens BEAMVIEW™
and Varian Clinac® iX aS$1000, the NPS of horizontal and vertical direction were indicated the difference of
15% when averaging the whole values,

This study were evaluated the NPS of each devices by totaling up the noise values of average fre-
quency which are on horizontal and vertical directions suggesting the quantitative evaluation method using
the data,

Key Words : Noise power spectrum (NPS), Electronic portal imaging device (EPID), Quality assurance (QA)
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