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Automatic Exposure Control Performance Evaluation of Digital Radiographic Imaging
System by Manufacturer Using Coins

Se-Hun Lim"?-Youl-Hun Seoung?

Y Department of Radiology, Chungbuk National University Hospital
? Department of Radiological Science, College of Health Medical Science, Cheongju University

Abstract In this study, we proposed an image quality control for an automatic exposure control (AEC) of digital radio-
graphic imaging system and tried to analyze the performance of the AEC by various manufacturer. The subjects of the
experiment were analyzed for the AEC image quality evaluation using digital radiation generators from four manufacturer
such as PHILIPS, GE Healthcare, SAMSUNG Healthcare, DK Medical Solution, We used as materials for the implementation
of the image quality evaluation by coins (500 won, KOMSCO, Korea). This study evaluated the performance evaluation of
the AEC as image quality and exposure dose (Milliampere-seconds; mAs). The image quality evaluation was tried visual
assessment by two radiologic technologists and contrast to noise (CNR) by ImageJ. The exposure dose investigated mAs
on digital radiation generators, The radiographic coin images acquired 360 images based on change in the control factors
of the AEC, which were kVp, the consistency of field configuration and dominant zone, sensitivity and density. As a re-
sult, there was a significant difference in the AEC performance between manufacturer, The CNR by the AEC for each
manufacturer showed a difference of up to about 1.9 times. The exposed tube current by the AEC for each manufacturer
showed a difference of up to about 5.8 times. It is expected that our proposed evaluation method using coins could be
applied as the AEC performance evaluation method in the future,

Key Words : Automatic Exposure Control, Coin, Digital Radiographic Imaging System, Performance Evaluation, Manufacturer
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Focal spot size
(small/large)

(40 lines/cm)

Round shape
(Diameter 7.5 cm)

0.6 mm / 1.2 mm

(70 lines/cm)

Rectangular shape
(6.35%10.2 cm)

0.6 mm / 1.25 mm

(85 lines/cm)

Rectangular shape
(5.1x11.1 m)

0.6 mm / 1.2 mm

(21 lines/cm)
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(7x10 cm)
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Table 1, Specifications of digital radiation generating devices of various manufacturer
Manufacturer PHILIPS GE SAMSUNG DK
Model name Digital Diagnost 3.1 Discovery-XR656 GC85A VIVIX-S1717S
Detector type Amorphous Silicon Amorphous Silicon Amorphous Silicon Amorphous Silicon
Field size 43%43 m? 40.4%40.4 cm? 42.5%42.5 m? 43%43 m?
Resolution(pixels) 2,840%2 874 2,022x2,022 3,036%3,040 3,072x3,072
Pixel pitch 148 um 200 um 140 um 140 um
Pixel depth 16 bits 14 bits 16 bits 16 bits
Moving type Non-moving type Non-moving type Non-moving type
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Fig. 1. The result of reliability evaluation of (a) PHILIPS manufacture (b) GE manufacture (c) SAMSUNG

manufacture (d) DK manufacture

Table 2, Control range on the density and the sensitivity

Manufacturer PHILIPS GE SAMSUNG DK
25 ~ 2 4 ~ 4 3~
Density control range ((').)5 Unjt')s Control factor (1 Unid (f Unif)
Level 11 - 9 7
Sensitivi 200 200 Slow Low
ensitivity 400 400 Medium Middle
control range .
800 800 Fast High
Level 3 3 3 3
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Fig. 2, The arrangement of coins of (a) PHILIPS manufacturer (b) GE manufacturer () SAMSUNG

manufacturer (d) DK manufacturer
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Fig. 4. Visual evaluation by manufacturer according to the consistency of the field configuration and
dominant zone in (a) PHILIPS manufacturer's 100 kVp, 400 sensitivity, -2.5 density (b) GE manufacturer’'s
100 kVp, 400 sensitivity (c) SAMSUNG manufacturer's 100 kVp, medium sensitivity, -4.0 density (d)
DK manufacturer's 100 kVp, middle sensitivity, -3.0 density

CNR

M Field configuration > Dominant zone
M Field configuration = Dominant zone

P<0.001

Philips GE
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M Field configuration > Dominant zone
M Field configuration = Dominant zone

P<0.001
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Fig. 5. (a) Image quality evaluation based on the difference in dominant zone area (b) Exposure dose evaluation based on
the difference in dominant zone area
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Table 3, Comparison of CNR and exposure dose among manufacturer using ANOVA

Variable Manufacturer Mean SD Fvalue pvalue Scheffe
PHILIPS(a) 2.985 0.459
GE(b) 3.894 0.948
CNR 39.426 p<0.001 cdyab
SAMSUNG(c) 4717 1.534
DK(d) 5.070 0.992
PHILIPS(a) 0.807 0.471
Exposure GE(b) 0.733 0.396
dose » y 5.925 p<0.001 ¢, dYbya
(mAs) SAMSUNG(c) 1.7 1.82
DK(d) 1.583 1.656
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Fig. 6, Manufacturer's image quality (CNR) evaluation based on the sensitivity and density (a) PHILIPS (b) GE (¢) SAMSUNG (d) DK
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Fig. 7. Manufacturer's exposure dose evaluation based on the sensitivity and density (a) PHILIPS (b) GE (c) SAMSUNG (d) DK
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