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Evaluation of Contrast—detail Characteristics of an A-Se Based
Digital X-ray Imaging System
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Abstract

In this study, we have performed contrast—detail analysis for an amorphous selenium(a—Se) based digital X—ray
imaging system by using a contrast—detail phantom(CDRAD 2.0) to test its low contrast performance. The X—ray
imaging system utilizes an 500—mm-—thick a—Se semiconductor X—ray absorber coated over an amorphous
silicon(a—Si) TFT(thin—film transistor) detector matrix with a 139mm><139mm pixel size and a 46.7cm>46.7cm active
area. In the measurement of contrast—detail curves we first acquired X—ray images of the CDRAD 2.0 phantom
at given test conditions(i.e., 40, 50, 60, 70, 80 kVp, and 16 mA.s), and then evaluated the contrast—detail
characteristics of the imaging system from each phantom image by using an image quality factor called the
image—quality—figure—inverse(IQFinv). The IQFinv values for the imaging system gradually improved with the
photon fluence, indicating the improvement of image visibility: 24.4, 35.3, 39.2, 41.5, and 43.4 at photon fluences
of 1.8X105, 5.9%105, 11.3%X105, 19.4X105, and 29.4X105 photons/mr, respectively.
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