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Digital Radiography(DR)=  film/screen(F/S)Z} Wuste] Y2 Alxet ®2  Detective Quantum Efficiency(DQE),
Modulation Transfer function(MTF)E vl&o.2 3489 Az A MFoR HAAL 7 AR o 3gAwt 7|giehe 2
Al #=F o] Signal to Noise Ratio(SNR)ES 714 WA A} gl F47ke] 715 7F A e o]i= Dose Creepel
g Jidez AW Hoh DRelAe Az F7F olf+= F/S9 #YdA ARSI #AMKVp)E 1 483819 Auto
Exposure Control(AEC)E AFH8-317] wiZo] s 2 & 4 itk olo] £ =72 DRoIA Hedh dntEe WS At
slaal #AQJe] o] F= I FAFmA) WSt 2 MTF 4, e 285 #9393 949] Peak Signal to Noise
Ratio(PSNR) &4< &3 434 H7IE A& 89k o 2y #AdQtel s g2k ¥Wes TR o|F Mol 7k535HH,
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Abstract

Digital Radiography (DR) has improved a quality of resolution based on a wide dynamic range, high detective
quantum efficiency (DQE), and modulation transfer function (MTF), compared with film/screen(F/s). Unlike expectation
that a low level of radiation can be used in examination, high level of signal to noise ratio(SNR) due to over-exposure
caused increase of exposed dose to patients. Also, the auto exposure control (AEC) using Kilovolage(kVp) in F/S can
cause over—exposure. Hence, in this study, we proposed a proper method for using DR, in which effect of tubing
Kilovolage on device’s image, DR MTF measurement with changes of tubing current (mA), and the quantitative evaluation
of skull phantom captured images’ PSNR were evaluated. Changes of contrast with tubing Kilovolage can be improved by
retouching, and MTF changes according to tubing current(1.41~1.39 lp/mm in 50% area, and 3.19~2.8 Ip/mm in 10%
area) does not influence on resolution of image. As a result, high tubing Kilovoltage, and tubing current will be suitable to
use of DR.
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Table 1. Specifications of x-ray generator.

A ZA GE SIEMENS
Rdivg Revolution XRD | Aristos MX
converter Csl, Csl

image area 41lcmx4lecm 43cm*x43cm

pixel pitch 200¢m 143um,

pixel matrix 2022x2022 30013001
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Table 3. l\/IhTF mgasturgment retsult table according to the a8 4= BAFES 200mALZEA), S00mA(H=),
erange in e current BALLS 10kVpH Z7kste] Fejar Aa Jagolh. Al

10% wee o 50% Hed Ao grigte] 4% T4E PSNR SAA}

(Ip/mm) (%) (Ip/mm) (%) -

SAii Al 5= 2AE 2olw, 70kVp 200mA(Small focus) 7%
50mA 3.19 141 o N 2 olod o YU AyE AY
100mA 3.19 100% 141 100% o2 wlaste] A 99 30dBE W= AdE o
200mA 302 9469 141 100% (& (1" 5)
300mA 327 1025% 140 99.29% £ 4 mHS 23 PSNR SHZ
400mA 31 I 140 #.20% Table 4. PSNR measurement of image.
500mA 208 93.4% 1.39 98.58%
600mA 208 93.4% 1.40 99.29% DOStfprOCQSSng lmage (Skull)
800mA 28 §17% 13 9858% =4 9dd PSNR RMSE ~ MAE

200mA  /0kVp
g MTF (27 80kVp 40.4 1554 735
: . Y 90kvp 333 3539 131.8
a3 - 06mm)  j00kVp 322 3995 167.3
m
; _— somA  T0kVp 294 5339 2561
25 (=7 80kVp 30.0 5126 181.8
, 90kVp 30.3 499.3 143.8
. L20mm)  j00kvp 303 4984 1142
= —= & = —=-—a
1 PSNR (Peak Signal to Noise Ratio) Skull
dB
a7 3 AHE sl oE MTF 124= i o
Fig. 3. MTF graphs according to the change in tube
current.
3. o] MEEIF U TAMME SFHZAL o
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I~

a2l 4. Skull phantomsS ZAsH A
(a-d: 70~100kVp 200mA(Z==H),

e—h: 70~100kVp 500mA(CH =&))
image of skull phantom.

(a-d: 70~100kVp 200mA(small focus),
e-h: 70~100kVp 500mA (large focus))

Fig. 4.

Fig. 5. PSNR measurement graphs of the skull images.
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Table 5. measure of exposure dose.

EARE SAHA (mR)
SIEMENS W8

L5 R=Ne]

GE

A=) A=Y
70kVp 200mA 109.7 100% 1068  100%
80kVp 200mA 82.7 5% 88.3 83%
90kVp 200mA 718 65% 66.5 62%
100kVp 200mA 63.1 57% 52.2 49%
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