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Investigation of Low-Contrast Signal Detection in Computed Radiography (CR)

Yoshiharu Higashida, Masanori Matsumoto, Senya Yoshioka! and Mutsumasa Takahashi!
Department of Radiological Technology, College of Medical Science, Kumamoto University
1) Department of Radiology, Kumamoto University School of Medicine

Research Code No. : 200, 208.1
Key Words : Compuled radiography, Detectabilily,
Image processing

Threshold contrasts of low-contrast objects were compared between screen-film and computed
radiography (CR) systems. Effects of incident exposure to the imaging plate (IP) and contrast
enhancement on the detectability of low-contrast objects were also studied. We employed 18-
alternative forced-choic (18AFC) experiments to study the dependence of the threshold contrasts of the
test objects on the incident exposure, object size, and contrast enhancement. The results indicated
that the threshold contrasts of CR system were comparable to that of the medium-speed screen-film
system and increased by decreasing x-ray exposures. Although threshold contrasts decreased by
contrast enhancement, the magnitude of improvement depended on the object size and incident
exposure.
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Fig. 1 Variation of detectabilities in the 18-AFC observer performance studies
of a single observer for the controll.
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Fig. 2 Comparison of the detectabilities by two observers on 10mm square
object obtained with two different exposure conditions (reprinted with permis-
sion from Computerized Medical Imaging and Graphics, Vol. 12. Pergamon

Press. Ref. 10.)
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Fig. 3 Comparison of the threshold contrasts for
10, 5, and 2.5mm square objects between the
screen-film and CR systems (reprinted with per-
mission from Computerized Medical Imaging and
Graphics. Vol. 12. Pergamon Press. Ref. 10).
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Fig. 4 Results of the 18-AFC observer performance studies of a 10mm square
object with various exposure conditions.
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Fig. 5 Effect of the contrast enhancement on the
detectabilities of a 10mm square object.
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Relationship between threshold contrast and relative incident exposures

for three object sizes (reprinted with permission frormn Computerized Medical
Imaging and Graphics, Vol. 12. Pergamon Press. Ref. 10).
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Fig. 9 Relationship between RMS noise and various incident exposure levels.
Relative incident exposures used in this study were plotoed on the curve.
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Fig. 10 Relationship between RMS noise and various incident exposure levels.
Incident exposures for obtaining the photographic densities of 1.20 with various
screens were plotted on the curve. Incident exposures were calculated by using
the screen speeds investigated in ref. 18) and 19).
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