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The Evaluation of Digital X-ray Images on CRT Monitor Display
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We have described fundamental and clinical evaluation of displayed images on CRT.

In fundamental study Funk chart and Burger’s phantom were photographed using both
conventional radiography and computed ragiography (FCR). Conventional images were digitized using
film-digitizer and displayed on the monitor of total digital imaging system, TDF-500AS. FCR images
were also displayed on the monitor. And both images were compared. The results were summarized as
follows.

1) In resolution power using Funk chart, there was no significant difference between digitized
conventional film images and FCR images on the CRT (2.58 Ip/mm). However, conventional film
images were superior in resolution to both monitor images (3.93 1p/mm).

2) In the visibility using Burger’s phantom digitized conventional film images on the monitor
was improved by image processing like as contrast-enhancement, spatial frequency enhancement and
optical magnification and approched to that of conventional film images. On the other hand there was
no significant difference between FCR film images and FCR monitor images.

In clinical study we compared FCR film images to FCR monitor images using the ROC analysis of
the detectability of abnormal shadows of the lung by three experienced radiologists.

Average ROC curves showed slight superiority of FCR film images to FCR monitor images.
However, the ROC curve of FCR monitor images was superior to that of FCR film in one observer who
was familiar to the monitor viewing of TDF-500AS. Monitor images will take the place of film images,
though further technical advancements of the system, for example more precise pixel slize, digital
storage and transport of images are required.
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Fig. 1 A digital radiograph of Funk chart No.
32577 (A), No. 6059 (B)
A is parallel to the scanning line,
B is vertical to the scanning line.

Fig. 2 A radiograph of Burger’'s phantom (convex
type). The rods in each horizontal column are
equal in thickness but vary in diameter between
8mm and 1mm in 15 steps of 0.5mm, those in each
vertical diameter but vary in thickness between 8
mm and Imm in 15 steps of 0.5mm.
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Fig. 3 A radiograph of Burger's phantom (con-
cave type) The holes in each horizontal colurnn
are equal in depth but vary in diameter between
8mm and 1mm in 15 steps of 0. 5mm, those in each
vertical diameter but vary in depth between 8mm
and Imm in 15 steps of (.5mm.

Table 1 Exposure factors of Test chart and
Burger's phantom

1) Test chart (Funk No 6059. No 32577)
FFD 120cm, 80kVp, 50mA, 0.1s
focal spot X-ray tube ; lmm X 1mm
film size : 25.4 %30.5cm (Fuji NIF RX)
intensifying screen : Fuji RX high screen standard
Imaging plate ; 25.2>30.3cm (CR)
2) Burger’s phantom
1. conventional film
a) FFD 120cm, 80kVp, 50mA, 0.13s
b) FFD 120cm, 80kVp, 50mA, 0.10s
film size ; 25.4%30.5cm (Fuji NIF RX)
intensifying screen .
Fuji RX high screen standard
2. FCR
a) FFD 120cm, 80kVp, 50m4, 0.10s
b) FFD 120cm, 80kVp, 10mA, 0.07s
Imaging plate ; 25.2>30.3cm
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