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Abstract This paper suggests 6 cases of TFA parameters algorithm(Mean, VA, RS, SKEW, UN, EN) to search for
the detection of recognition rates regarding breast disease using CAD on ultrasound images. Of the patients who
visited a university hospital in Busan city from August 2013 to January 2014, 90 cases of breast ultrasound images
based on the findings in breast US and pathology were selected. 50x50 pixel size ROI was selected from the breast
US images. After pre-processing histogram equalization of the acquired test images(negative, benign, malignancy), we
calculated results of TFA algorithm using MATLAB. As a result, in the TFA parameters suggested, the disease
recognition rates for negative and malignancy was as high as 100%, and negative and benign was approximately 83 ~
96% for the Mean, SKEW, UN, and EN. Therefore, there is the possibility of auto diagnosis as a pre-processing step
for a screening test on breast disease. A additional study of the suggested algorithm and the responsibility and
reproducibility for various clinical cases will determine the practical CAD and it might be possible to apply this
technique to range of ultrasound images.
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[Table 1] Texture feature descriptors by the moments of the gray level histogram

Equation

Definition

-1
Mean, m = Ezzp(zl)
i=0

L—1

Variance, 0° = ¥, (z,—m)?p(z,)
i=0

Relative Smoothness, /£2=1— [1/(1-1—0'2)]

L—1

Skewness, i3 = E (ZZ —m)3p(zi)
i=0

L—1
Uniformity, U= »,p°(z;)
=0
L—1

Entropy, € =— Ep(zi)long(zi)
i=0

a measure of mean value(average gray level)

a measure of standard deviation(random variable)

measures the relative smoothness of the intensity in a region, R is 0 for a region
of contrast intensity and approaches 1 for regions with large excursions

measures skewness of a histogram. This measure is 0 for symmetric histogram,

we used to normalize the variance

measure of uniformity

a measure of randomness

[Fig. 2] Diagram of a proposed Computer-Aided

Feature Extraction
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[Fig. 3] Comparison between Negative image and
Malignancy image in the mean
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[Fig. 4] Comparison between Negative image and
Malignancy image in the variance
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[Fig. 5] Comparison between Negative image and
Malignancy image in the relative smoothness
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