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Abstract

The patient radiation dose is different depending on selection of Ion chamber when taking
Chest PA which using AEC. In this paper, we studied acquiring the best diagnostic images
according to selection of Ion chamber on AEC mode as well as minimizing patient radiation dose.
Experimental methods were selection of Ion chamber and change of sensitivity under the same
conditions as Chest PA projection. At AEC mode, two upper ion chambers sensors and one lower
ion chamber sensor were divided into 7 cases according to selection of on/off. after measuring
five times respectively, we obtained average value and calculated exposure dose. Image
assessment was done with measured Modulation Transfer Function, Peak Signal to Noise Ratio,
Root Mean Square, Signal to Noise Ratio, Contrast to Noise Ratio, Mean to Standard deviation
Ratio respectively. In exposure assessment results, selection of two upper chambers was the
lowest. In resolution assessment results, image of two upper chambers had the second high
spatial frequency at sensitivity at 625(High) was 1.343 Ip/mm. RMS value of image selecting two
upper chambers was low secondly. SNR, CNR, MSR were the high value secondly. As the
sensitivity was increased, radiation dose was decreased but better image could be obtained on
image quality. In order to obtain the best medical images while minimizing the dose, usage of
two upper ion chambers is considered to be clinically useful at sensitivity 625(High).
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Table 1. Exposure dose(z Gy) using AEC &

U7 2ol yERstth

AE7F 62504 BEAE 7o & Ax PSNR #
< AB°§*J01 36.482 dBZ 71 =7 JERtaL, CH4
] 21502 dBZ 7H Al vEbsth =7 160914 =
FJ} 6259 ¢} wlAsEA 2 ABAtol 37.057 dBE
7V A ek, C94e] 17.823 dBE 71 BHA
et 2271 1009 W= AB9Ae] 37.057 dBR
7V =A YeRga, 7H @ PSNREHS Ueh = 9
A8 17823 dB] o= CYAtol 7Hd v yehtt
[Table 3].
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Table 3. Result of PSNR : B(Reference Image)

sensitivity Sensitivity Mode MSE PSNR(dB)

AEC mode 100 160 625 A 42.207 31.877

A 564.6 355.8 24.46 AB 14.616 36.482

B 579.0 303.78 296 625 c 460.115 21.502

c 1059.6 666.4 421.2 = ae2ne 20559

AB 510.6 224.5 17.2 ABC 61_'725 30:226

AC 724.8 456.6 287.54 A 25.857 34.005

BC 648.0 409.4 259.94 AB 9.397 38.401

ABC 615.1 387.6 44.38 60 [ 696.003 19.705

AC 139.843 26.674

BC 85.780 28.797

0 oAImy| ABC 54.631 30.756
A 51.052 31.051

MTFe 3753t Aab= 775 625004 ARC BLE AB 12.805 37.057
C 1073.327 17.823

of W& MTF 50% A HelX9 32tFa+E5 54 10y AC 346.369 22.735
- e BC 191.115 25.318

A3} BC 944l 1.220 Ip/mm=z 539571 718 ABC 125616 27140

A vttt ACEACIAE T 1375
Ip/mm 7H A Uebstal, ABY/delA Sk
7} 1343 Ip/mm=z F WAR =& oz Yyt
[Table 2].

Table 2. Value of MTF using AEC mode

AEC mode Spatial frequency(lp/mm)
A 1.327
B 1.311
AB 1.343
AC 1.375
BC 1.220
ABC 1.243

PSNR A 7= B 4S reference image® 8F1l 242
o)A o2 AEC e o] w2 PSNR 2 3hghe

o

Tk g/deln, AEC A
AT BE 7250 CF
o] 4255 33170, 4394302 714 =A UEhsith o
of whste] BAR2 33170, 33170, 43.9430.% 73 b
A Uebgth ABSAS 34.232, 39.361, 45062 RE
AEdA F AR e Zhs Bt Table 41
SNR A#ke] =875 58 dolH, ARC 4l
ol e Wl wE A 4% 625004 BY
o] 276022 71 =7 YElsal, ABY/de] 26,742
HAR =A SA4E oM Cgdo] 23112 71 ot
e YERIITL e 160914 BG/de] 24602.F
7F A el AL, AB9G/do] 24202 T HAR EA
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depstom, Cogdel 2602 7Hg A ek, 7
1000114 CG7dol 23582 718 =71 Uehsat, ACHY
o] 238002 F HA|, ABYo] 2367% Al HAZ =
2 235 YE AT Table 5.
Table 4. RMS in the AEC mode & speed
Mode 625 160 100
A 34.689 40.381 44,633
B 33.170 33.170 43,943
© 42,551 45,082 45.897
AB 34.232 39.361 44,505
AC 38.297 43.405 45716
BC 36.971 42.434 45.163
ABC 36.167 41.610 44,897
Table 5. SNR in the AEC mode & speed
L SD Mean
Sensitivity Mode (UROI (OROI SNR(dB)
A 5.05 133.26 26.38
B 5.04 139.26 27.60
C 4.91 113.56 23.11
625 AB 5.10 136.63 26.74
AC 5.06 124.96 24.67
BC 5.01 128.15 25.53
ABC 4.97 129.84 26.07
A 4.99 118.32 23.67
B 5.01 123.47 24.60
C 4.24 96.04 22.60
160 AB 4.99 120.95 24.20
AC 4.80 110.37 22.99
BC 4.87 113.68 23.33
ABC 4.94 115.30 23.34
A 4.34 102.20 23.58
B 4.62 108.95 23.59
C 3.29 79.22 24.05
100 AB 4.47 105.87 23.67
AC 3.86 91.88 23.80
BC 4.08 96.23 23.59
ABC 4.18 98.38 23.53

gl 4% Wil whE Axz 2% 625004 BY
#+o] CNR 1€ 131.15, CNR 2% 158285 byt 7t
T16091 4= CNR 12 11570, CNR 2% 144165 e}
wron 7% 100914 CNR 1€ 10044, CNR 2%
131402 RE ZrEdA Bdbo] 71 =2 gtoz b
eyt 7= 625004 AB9/e] CNR 12 1885, CNR
= 156498 YERty, 7= 160914E CNR 12

11310, CNR 2%= 142322 Jegon 7% 10004 =
CNR 12 9720, CNR 2= 1285607 HE ZHEo]A]
ABY ol 7 WAZ =& gtoz Yelth 7= 625
oA CAFe] CNR 12 106,36, CNR 2+ 135132 e}
w1, ZHE 160914E CNR 18 86,66, CNR 2= 11845
2 Yehdon, 7= 1000145 CNR 12 67.83, CNR 2
10033082 RE 7oA Cgito] v Aaw 1
EPttHTable 6].

Table 6. CNR in the AEC mode & speed

Sensttivity Mode CNR 1(dB) | CNR 2(dB)

A 125.74 152.79

B 131.15 158.28

C 105.36 135.13

625 AB 128.85 155,49
AC 117.28 146.03

BC 120.54 148.66

ABC 122.22 150.00

A 110.37 140.27

B 115.70 14416

C 86.66 118.45

160 AB 113.10 142.32
AC 101.95 132.96

BC 105.51 136.44

ABC 107.21 137.42

A 93.26 114.07

B 100.44 131.40

C 67.83 100.33

100 AB 97.20 128.56
AC 82.13 114.06

BC 86.88 118.83

ABC 89.15 120.68

MSR ZA#ke] =S558 gdoln, AEC A
dreol 71 Wil nE Az BIYS 7k 625
o] 4 MSR 1& 1591, MSR 2% 5.15% Uebsta, 7%
160914 MSR 12 1364, MSR 2% 4.142 Yehon
7= 100014E MSR 12 12,12, MSR 2% 343= 7}
=2 7S UEhith ABYAS Ak 625904 MSR 12
1540, MSR 2+ 4963 Webst L, 7HE 160014 MSR 1

2 1331, MSR 2 392 Jehdon, 2% 10004 =
MSR 12 11902 F+ ¥AZ =2 MSR#tS Btk
MSR 2% ZH= 1009] ABAtolA] 33272 Al HAl=
=& ARgE YeRd At Table 71.
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Table 7. MSR in the AEC mode & speed

Sensitivity Mode MSR 1 MSR 2
A 14.947 4.755

B 15.907 5.146

C 12.505 3.626

625 AB 15.397 4.962
AC 13.754 4,207

BC 14.169 4.410

ABC 14,495 4.537

A 13.004 3.843

B 13.638 4137

C 11.361 3.067

160 AB 13.312 3.993
AC 12.199 3.477

BC 12.456 3.618

ABC 12.683 3.702

A 11.648 3.431

B 12.123 3.435

C 10.637 2.682

100 AB 11.899 3.327
AC 11,132 2.963

BC 11.345 3.073

ABC 11.503 3.128
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