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ABSTRACT

This study aimed to propose a methodology for quantitatively analyzing problems resulting from the
performance and combination of the ionization chamber when using an automatic exposure control (AEC) and to
optimize the performance of the digital radiography (DR). In the experimental method, the X-ray quality of the
parameters used for the examination of the abdomen and pelvis was evaluated by percentage average error (PAE)
and half value layer (HVL). Then, the stability of the radiation output and the image quality were analyzed by
calculating the entrance surface dose (ESD) and entropy when the three ionization chambers were combined. As
a result, all of the X-ray quality of the digital radiography used in the experiment showed a percentage average
error and a half value layer in the normal range. The entrance surface dose increased in proportion to the
combination of chambers, and entropy increased in proportion to the combination of ionization chambers except
when three chambers were combined. In conclusion, analysis using entrance surface dose and entropy was found
to be a useful method for evaluating the performance and combination problems of the ionization chamber, and
the optimal performance of the digital radiography can be maintained when two or less ionization chambers are

combined.
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II. MATERIAL AND METHODS
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Fig. 1. When experimenting, the siemens digital
radiography called Ysio Max was used.
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Fig. 2= A3l AR AAS7HEde #H
(Rando, Alderson research laboratories, USA)©| T}

Fig. 2. Rando phantom was used in experiment.

Aol AMg3 AALRTL HH= 80 kVp, 28
mAs, =53 76 kVp, 23 mAs ©|t}. 7B s
< Field size 43 x 43 cm’, Source Image to Distance
(SID) 100 cm, A=} H] 13:1, ¥ A3} FZF2 5.1
mmAl &2 AT} oy o

Oo7 A&7 FHEE 400, YA A7]E 144 um,
bit processing<> 16 bits ©|T}. Fig. 3= WA A7
Al (MagicMax Universal, IBA Dosimetry, Germany)=
A 71719 45 H7tel o] &3kl

Fig. 3. The MagicMax Universal dosimeter was used
in examination.
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Fig. 4. Phantom and dosimeter were arranged in the
center of the detector.

(Image] Version 1.52a, Wayne Rasband National
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Fig. 5. X-ray image used for entropy analysis of
abdomen and pelvis.

oju] g4 F A2l AlF L= SPSS version 23 (IB
M Co., USA) o]-&3lo] ANOVA 7HAS T3 24
stttk ATk 95%2] 21 F 7 el A p<0.052 7
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II. RESULT

1. XY FAMA A &He AF
MagicMax Universal = ¥4 ¢ta} 9H7}5-&
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Table 1. X-ray beam quality related digital radiography
was analyzed according to PAE and HVL.

Part Set value Average value PAE* HVL
(kVp) (kVp) (%) (mmAl)
Abdomen 80 81 - 1.25 33
Pelvis 76 77.5 - 1.97 3.1

*PAE = {(Set value — Average value) / Set value} x 100%

2. AHFE=EA A YA &9

o] AW o] g YAFEHAAZF S Table 494 7
thoole Wt Bol 2FEFE AEHAFE
Z7hsla, shbel AME AR Pl F,
A4Y, P o2 YAEEAF] o) F
Aol ole BulE Savel ZFML W WAEW
Aegol skgkomd, A Aol ol AME AHEAS

3. 9% F32 £4
o] Fwle] whE MEZI|E= Table 49+ FErh.

Table 2. The entrance surface dose and entropy were
calculated.

Entrance
Part Ionization chamber Surface Dose Entropy*
(mGy)
Right 1.223+0.011 6.011+0.005
Left 1.253+0.013 6.159+0.003
Center 1.258+0.011 6.184+0.004
Abdomen Left, Right 1.260+0.009 6.401+0.007
Right, Center 1.266+0.008 6.423+0.004
Left, Center 1.295+0.008 6.497+0.008
Left, Center, Right 1.317+0.011 5.977+0.003
ANOVA 1;3020414
Right 1.156+0.011 5.719+0.003
Left 1.186+0.011 5.741+0.002
Center 1.194+0.011 5.813+0.003
Pelvis Left, Right 1.199+0.014 5.831+0.004
Right, Center 1.216+0.012 5.843+0.005
Left, Center 1.240+0.013 5.910+0.007
Left, Center, Right 1.262+0.013 5.641+0.005
F=26.14

ANOVA
p<0.01

*Statistical analysis using ANOVA
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