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Study on digital duplicated system for mammograms
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[Abstract]

The digital duplication film system by using digital image technology was used for educational purpose and medical
suits as materials to show lesion findings. These kind of system have already applied to chest radiograms, but it
was not used in mammograms because those images had very high optical density relative to other X-ray films.
Because mammograms were beyond the optical density of laser scanner and the range of a laser imager, this system
cannot output films of high quality. In this paper, we proposed digital duplicated system for high optical density that
considers the characteristics of a laser scanner and laser imager. Original films were digitized, and the digital values
were converted into the optical density range that the laser imager was able to output. The conversion method
employed two techniques based on the density in the breast region. We applied this method to 7,800 mammograms
and printed digital duplicated films. The experts at mammogram evaluated the digital duplicated films based on a
mammography guideline and judged whether the diagnosis obtained from the original films was the same as that from
the digital duplicated films. The results suggested that digital duplicated films can be used for short courses and for
research. However, when using the digital duplicated films it was necessary to bear in mind that the contrast is lower
at high optical density compared with the original films.
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Fig. 1 Characteristics of a laser scanner. The
vertical axis represents the optical density
of the original film, and the horizontal axis
represents the pixel value.
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Fig. 2 A digital chart with 80 steps that changes
by pixel value 50 between 145 and 4095
was used in order to control the highest
optical density and linearity of the laser im-
ager.
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Fig. 3 Characteristics of a laser imager. The verti-
cal axis represents the pixel value, and the
horizontal axis represents the optical den-
sity of the digital duplicated films.
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Fig. 4 Overall scheme for printing digital duplicated films. The first phenomenon
represents the characteristic of a laser scanner. The second phenomenon
represents a conversion line for digital duplicated films. The third phe-
nomenon represents the characteristic of a laser imager.
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Fig. 8 Extraction inside and outside the skin line to which the technology utilized by the computer

aided diagnosis system was applied.

(@) The extracted region outside a skin line.
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(b) The extracted region inside a skin line.
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