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<HEHMX >
A Method for Improving the Clarity of Pulmonary Nodules on Chest Radiographs Using
Two-Dimensional Cellular Automata
Yoshitomi HARADA, Shunro MATSUMOTO, Hidetoshi MIYAKE
[J-STAGE]  [MO]

We previously proposed a pulmonary nodule clarification method for chest radiographs that controlled for the

pulmonary vessels that were frequently extracted as false positives. In addition, further true pulmonary nodules
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were detected by applying a wavelet analysis and an error diffusion method to control for density alterations
caused by clavicles, ribs, and peripheral pulmonary vessel shadows (background noise). However, this method
was insufficient for extracting pulmonary nodules at the level of the pulmonary hilum. We herein report a new
method for detecting such pulmonary nodules by applying cellular automata and adaptive rank filtering to the
binary image produced using the error diffusion method. Two radiologists compared the new images obtained
by the proposed technique with the background noise-suppressed pulmonary nodule-clarified images regarding
suppression of the background noise and visibility (degree of emphasis) of the pulmonary nodules. This
evaluation used 117 images with pulmonary nodules from the Japan Society of Radiological Technology
database, excluding “extremely subtle” and “obvious” pulmonary nodules. While the pulmonary nodules at the
level of the pulmonary hilum were enhanced, the background noise using the proposed method was not higher
than that in our previous method in 76.1% of cases. The visibility of the pulmonary nodules was improved in
12.8% of cases. The proposed method for clarifying pulmonary nodules is expected to improve the detection of
lung cancer nodules.

Key words : Chest radiograph, Two-dimensional cellular automata, Adaptive rank filter, Emergence, Artificial
life
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<HFRHX >
The Quantitative Display and Quantitative Evaluation of the High Signal Region of White Matter
Using the Signal Value Normalized by the Mean Signal Value of the Normal Part of the White
Matter in Brain MRI-FLAIR Images
Yoshiomi SATO, Isao FUJITA, Hiroshi SASAKI
[J-STAGE]  [MO]

In the diagnosis of white matter lesions by MRI, lesions are recognized depending on whether the signal
intensity is higher or lower than that of normal white matter. The images used for diagnosis are displayed in

gray scale using window processing. The gray level of each tissue is affected by the window processing.
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Therefore, it is difficult to quantitatively recognize and evaluate white matter lesions on gray scale image. In
order to deal with this problem, an image display method and a quantitative evaluation method based on some
reference value which is not affected by window processing are required. Therefore, we introduced a mean
signal value of the normal white matter as a reference value by which the white matter signal value is
normalized. Next, the normalized signal value of the image was obtained by normalizing the signal value with
the reference value. Using the normalized signal value, an image display method for quantitative display and
quantitative evaluation of the signal value distribution of the white matter high signal region of FLAIR images
were investigated. As a result, it was possible to quantitatively display and evaluate the high signal region of the
white matter.
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