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Abstract: The aim of this study is to examine the usefulness of invert gray-scale images for improvement in subtle signal
detectability in digital mammography using SMP monochrome monitors. Visual evaluations were performed using images
obtained with the CDMAM phantom using such digital mammography systems as CR and direct type FPD systems.

Observer performance studies were performed in two methods: One with gray-scale images alone and another with
gray-scale images and invert gray-scale images. The result shows observers ability to detect subtle signals obtained using
the new observing method mentioned above improved significantly (p<0.01) in both CR and the direct type FPD systems.
Particularly, in the signal of low contrast which is subject to be influenced by a display noise, the detectability improved.
Brightness difference of digital images obtained with the CDMAM phantom were performed using a luminance meter.
The direction of the invert gray-scale images showed larger value compared with the direction obtained with the gray-
scale image, thus proving the usefulness of the invert gray-scale images. In accordance with the results of this research,
invert gray-scale images in monitor diagnosis of digital mammography were used and the result shows a significant
improvement in detectability to the subtle signals. We propose a new observation technique that has clearly shown during
tests to be very useful in the early detection of breast cancer.
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Detector (Grid+)

(a) grayscale Image (b) Invert grayscale Image

Fig 2 Grayscale image of a CDMAM phantom obtained with a

Fig I Experimental arrangement of the CDMAM phantom with PMMA.  CR system (a), Invert grayscale image (b).
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Fig3 Measuring point of background and signal brightness (a).
Experimental arrangement of luminance meter and the SMP
monochrome monitor (b).
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Contrast—detail curves of images acquired using grayscale-image and invert grayscale-image under
the same exposure condition in different exposure levels with CR 50 um . 25mAs, 50mAs, 100mAs.
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Contrast—detail curves of images acquired using grayscale—-image and invert grayscaic—uuage unuct
the same exposure condition in different exposure levels with direct FPD . 25mAs, 50mAs, 100mAs.
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Fig. 5 Comparison of IQF calculated from contrast—detail curves for grayscale-images and Invert grayscale-images in
different exposure levels. Left graph shows IQF values of CR 50 um and Right graph shows IQF values of direct FPD.
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Fig. 6 (a) Comparison of IQF for grayscale-image and Invert grayscale-image in the High contrast signals area in
different exposure levels. Left graph shows IQF values of CR 50 um and Right graph shows IQF values of direct FPD.
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Fig. 6 (b) Comparison of IQF for grayscale-image and Invert grayscale-image in the Low contrast signals area in
different exposure levels. Left graph shows IQF values of CR 50 um and Right graph shows IQF values of direct FPD.
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Fig. 7 (a) Comparison of brightness difference in grayscale image and invert grayscale image in different exposure levels
with CR 50um . 25mAs, 50mAs, 100mAs.
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