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Abstract : This study aimed to investigate exposure conditions based on the basic imaging characteristics of an indirect
conversion flat panel detector (FPD). These characteristics were evaluated by measuring the characteristic curves,
presampled modulation transfer function, Wiener spectrum, and energy dependence. In addition, the detective quantum
efficiency (DQE), which was calculated based on the measurements of these characteristics, was evaluated. The indirect
conversion FPD imaging system showed better sharpness and graininess characteristics compared with a computed
radiography (CR) imaging system. The DQE of the indirect conversion FPD system was higher than that of the CR
system at all frequencies. Indirect conversion FPD showed tube voltage characteristics with the best granularity for the
FPD system at 80 kV (36.6 keV). Based on the evaluation of the basic imaging characteristics of the indirect conversion

FPD system, it was concluded that the system has the potential to provide low exposure and high image quality.

Keyword : FPD (indirect conversion flat panel detector), image quality characteristics, energy dependence, digital

image, Computed Radiography (CR)
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Fig.1 Transition of the entrance surface dose in Japan.
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Table Details of the digital radiography system used in this study.

indirect-conversion flat panel

computed radiography Jetector svstem

system name FCR Speedia CS Plus Acro DR fine [417THD

fluorescent material BaFBr(I):Eu** Csl

matrix size 1760 X 1760 1744 X 2428

pixel size 0.2mm 0.2mm/0.1mm

gray level 1024 4096

detector size 35X 35em? 35 X 43em?
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Fig.2 Digital characteristic curves of two different digital
systems.
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Fig.3 Presamapled modulation transfer functions of the
two digital systems at RQAS5 in the horizontal
direction.
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Fig.4 Wiener spectra of the two different digital systems
at 8.76 uGy.
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Fig.5 Relationship between incident dose and Wiener
spectra for two different digital systems at
0.5cycles/mm.
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Fig.6 Detective quantum efficiency of the two different
digital systems at 8.76 uGy.
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Fig.7 Relationship between incident dose and
Detective quantum efficiency for two different
digital systems at 0.5cycles/mm.
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Fig.8 Relationship between tube voltage and pixel
value for two different digital systems at 8.76 uGy.
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Fig.9 Relationship between tube voltage and RMS
granularity on different digital systems.
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Fig.10 Relationship between tube voltage and image
contrast. (a) FPD system (b) CR system
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Fig.11 Chest phantom images of different digital
systems radiographed with high exposure levels. (a)
FPD system (b)and(c) CR system
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Fig.12 Wrist radiographs taken with different digital
systems. (a) FPD system (b) CR system
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(a) (®)

Fig.13 Comparison of chest radiographic from CR and
FPD systems taken with different exposure doses.
(a) FPD images taken with half the dose of the CR
system (4.38 uGy) (b) CR image (8.76 uGy)

1000

Cs (36keV)

Ba (37keV)

1 (33keV)

mass attenuation coefficient

10 50 100

photon energy (keV)

Fig.14 Relationship between mass attenuation coefficients
and photon energy for X-ray detectors in different
imaging systems.
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Fig.15 Effects of normalization processing on wrist

FPD images taken at different tube voltages. (a)
60kV (b) 80kV (c) 100kV (d) 120kV
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Fig.16 Relationship between tube voltage and image
contrast on wrist FPD images with normalization
processing.
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Fig.17 Effects of normalization processing on chest
FPD images taken at different tube voltages. (a)
60kV (b) 80kV (c) 100kV (d) 120kV
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Fig.18 Relationship between tube voltage and image
contrast on chest FPD images with normalization
processing.
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