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Abstract
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Background: Accurate and early detection of non-alcoholic fatty liver, which is a major
cause of chronic diseases is very important and is vital to prevent the complications
associated with this disease. Ultrasound of the liver is the most common and widely
performed method of diagnosing fatty liver. However, due to the low quality of
ultrasound images, the need for an automatic and intelligent classification method based
on artificial intelligence methods to accurately detect the amount of liver fat is essential.
This paper aims to develop an advanced machine learning model based on texture
features to assess liver fat levels based on liver ultrasound images.

Methods: In this analytic study, which is done from April to November 2020 in Tehran,
ultrasound images of 55 obese people who have undergone laparoscopic surgery have
been used and the histological result of a liver biopsy has been employed as a reference
for liver fat. First, 88 texture-based features were extracted from the images using the
Gray-Level Co-Occurrence Matrix (GLCM) method. In the next step, using the method
of minimum redundancy and maximum correlation, the top features were selected from
among 88 features and applied to the classifier input. Finally, using the three classifiers of
linear discriminant analysis, support vector machine and AdaBoost, the images were
classified into 4 groups based on the amount of liver fat.

Results: The accuracy of the automatic liver fat prediction model from ultrasound images
for AdaBoost classification was 92.72%. However, the accuracies obtained for support
vector machine and linear discriminant analysis classification were 87.88% and 75.76%,
respectively.

Conclusion: The proposed approach based on texture features using the GLCM and the
AdaBoost classification from ultrasound images automatically detects the amount of liver
fat with high accuracy and can help physicians and radiologists in the final diagnosis.

Keywords: fatty liver, image processing, machine learning, ultrasound imaging.
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