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A New Inage Processing Method for Digital Chest Radiographs
based on Human Visual Systen
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ABSTRACT

In this paper, a new adaptive lmage processing method
based on human visual system has been presented.

The baslé jdea behind the proposed method is to
improve the efficlency of the information transfer
channel reglonally by manipulating the displayed image
in order to compensate the regional inefficiency of
the informatlon transfer channel.

The proposed method consists of two partsithe first
part reallocates pixel values corresponding to high
X-ray attenuation to that of more intense X-ray expo-
sure by multiplying the pixel values with the local
adaptive multiplcation factor, and the second part
adjusts the pixel values of dark area of displayed
image such as overexposed lung area to be more bright.

The processed image with the proposed method shows
slgnificantly increased visibility of mnediastinal and
subdlaphraeatic area, and also the lung area of over
exposed case without any artifact.
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Fig. 1. The distribution of log transmlission of

typical chest(a) and grey level response of flim

digitizer and photo-elecctronic digital imaging

system for that range of log transmission.
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Fig. 2. An example of lumlnamce response of high
resolution CRT monitor.
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Fig. 3. Human brightness dlscrimination curve
for various background luminance(after Hecht).
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Fig. 4. The experimental result about visual discr
pinability of 1 cm round target displayed on CRT
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grey levels of target and background,
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Fig. 6. Demonstration of image processing effect of
the proposed method for a typical chest image.
The improved visibllity of mediastinum and subdiaphram
in the processed image(b) is notable compared to the
original one(a). The line plots of grey levels In the
lower part of images demonstrats this effects.

Fig. 7. An example showing the image processing effect

of the proposed method for an overexposed image.
The Increased visibility of the lung area of the
processed image(b) is impressive compared to the
one(b).
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Filg. 8. The original(a) and processed image(b) of a
patient having diffuse lung disease in the left lung.
The small structures in the upper area of the left
lung are well visualized In the processed version. And
the overall change in the lung can also be percelived.
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