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ABSTRACT

The diagnostic criteria for diffuse thyroid disecase are ambiguous and there are many errors due to the
subjective diagnosis of experts. Also, studies on ultrasound imaging of thyroid nodules have been actively
conducted, but studies on diffuse thyroid disease are insufficient. In this study, features were extracted by
applying the GLCM algorithm to ultrasound images of normal and diffuse thyroid disease, and quantitative
analysis was performed using the extracted feature values. Using the GLCM algorithm for thyroid ultrasound
images of patients diagnosed at W hospital, 199 normal cases, 132 mild cases, and 99 moderate cases, a region
of interest (50x50 pixel) was set for a total of 430 images, and Autocorrelation, Sum of squares, sum average,
sum variance, cluster prominence, and energy were analyzed using six parameters. As a result, in autocorrelation,
sum of squares, sum average, and sum variance four parameters, Normal, Mild, and Moderate were distinguished
with a high recognition rate of over 90%. This study is valuable as a criterion for classifying the severity of
diffuse thyroid disease in ultrasound images using the GLCM algorithm. By applying these parameters, it is
expected that errors due to visual reading can be reduced in the diagnosis of thyroid disease and can be utilized
as a secondary means of diagnosing diffuse thyroid disease.
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Fig. 1. ROI from Thyroid Image.
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Fig. 2. ROI from Thyroid Image.
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Fig. 5. Normal Image.
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Fig. 6. Mild Image.
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Fig. 7. Moderate Image.
(A) Normal, (B) Mild, (C) Moderate
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Table 2. Analysis of GLCM algorithm in the thyroid

disease (Mean + SD)
P Grade Normal Mild Moderate
arameters
Autocorrelation  68.27+13.18 38.48+6.68 22.124+4.49
Sum of squares  16.95+3.70 9.34+1.63 5.52+1.10
Sum average  222.88+46.93 111.58+21.16 60.44+9.59
Sum variance 32.80+3.06 24.50+2.07 18.47+1.82
proluster 5.1843.090  11.93+11.92  23.82+18.44
rominence
Energy 2.2540.61 2.06+0.68 1.60+0.46
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