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Abstract

Diabetic retinopathy (DR) is a diabetic microvascular disease that affects the
eyes. Attributed to the weakening of the blood vessels in the retina. Delay in
detecting the injury increases the risk of losing the patient's vision. One of the most
important ways to protect the injured from reaching advanced stages and prevent
vision loss is early diagnosis of the disease and taking the necessary treatment as
soon as possible. The use of artificial intelligence has helped doctors a lot in
diagnosing injuries easily and in a shorter time.

This thesis proposes two convolutional neural network (CNN) models, one of
them is a binary classification to detect retinopathy and another is a polynomial
classification model to classify retinopathy into five widely used stages normal,
mild, moderate, severe, and proliferative DR.

The purpose of this study is to identify non-proliferative lesions using image
processing techniques, classification methods, feature extraction, and feature vector
construction where color layer features are extracted from the polished input image
and present a clustering-based feature extraction method to capture features from
each color layer. The filtered features, which produce the desired output, are
combined and fed into a Multi-Layer Classifier.

This study investigates three main models that use the deep learning method
with Adam's optimizer algorithm and use structures as classifiers and feature
extraction methods. Addition of the normalization layer to the most efficient CNN
architecture, ResNet50, and CNN five layer. The three models showed that it was
able to detect DR with an accuracy of 95%, 88%, and 74%, respectively. This study
also showed that the proposed methods can find DR lesions in the early stages.
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