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ABSTRACT

Diabetic retinopathy (DR) is a disease related to eye correlated with long-standing 
diabetes. It is a leading cause of blindness among working adults. Detection of this 
condition in the early stage is critical for good prognosis. Present day detection 
of DR normally requires digital fundus image or images generated using optical 
coherence tomography (OCT). As OCT are high-priced, diagnosis of DR using fundus 
image will benefit for the patient and the ophthalmologists. Manual inspection of 
morphological changes in blood vessels, microaneurysms, exudates, hemorrhages, 
and macula are time consuming and tedious tasks. So, designing a computer-aided 
system helps in analyzing the morphological changes and identifying the DR. This 
chapter reviews the applications of machine learning and deep learning algorithms 
for detection of nonproliferative diabetic retinopathy by analyzing fundus images.
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INTRODUCTION

Medical image analysis is an active area of research in present days which attracts 
scientists and physicians from different domain. This area entails the examination 
of digital images to provide computational tools as a way to help the quantification 
and visualization of interesting pathology and anatomical structures. This field 
has brought off significant improvement over past few years. Physicians have 
advanced diagnostic tools to evaluate their patients in order to plan different forms 
of management and monitor the progress more efficiently than before.

Diabetic is a very common diseases Now-a-days. It is identified as a widespread 
epidemic that has progressive effect on every country across the globe irrespective 
of any age group. A survey was conducted by ‘International Diabetes Federation’, 
where they have generated a report showing that approximately 415 million people 
were suffering from diabetes worldwide and this number has increased in the past 
30 years, especially in Asia. Of them, around one-thirds are diagnosed with diabetic 
retinopathy (DR), a chronic disease which can cause impaired vision and also 
complete vision loss in many cases. Diabetic Retinopathy(DR) is a major source 
of visual impairment among grown-ups and the older segment of the populace. It is 
connected with type 1 and type 2 diabetes. The reason for this is increase in glucose 
levels in veins in the retinal region, leading little spillages of blood, blood proteins, 
serum and blood fats. Detection of DR in the early stage prevents its progress.

Diagnosis of DR based on the examination of retinal images. Clinically, DR 
is categorized into different types. (1) Non-proliferative Diabetic Retinopathy 
(NPDR) is the first stage of this taxonomy. At this phase, fats and other deposits 
create microaneurysms which are spots on the walls of veins in the retina. At the 
point when the smaller scale aneurysms outpouch and spill, there is inflammation 
in the macula and in the nerve fibers. Blood Vessels might be obtruded and macula 
stops to work appropriately because of absence of oxygen, and obscuring the vision 
of the patient all the while. (2) Proliferative Diabetic Retinopathy (PDR) is the 
second phase. This happens when many blood vessels close and afterward the retina 
attempts to make restitution that by producing fresh blood vessels. This procedure 
is called neovascularization. However, these unusual vessels don’t supply the proper 
quantity of blood to the retina. Another conceivable outcome is a harm to the optic 
nerve bringing about glaucoma. Figure 1 shows the images of NPDR and PDR (Li 
et al.,2014) with different levels.

There are many ways to get the imaging and hence diagnosis of Diabetic 
Retinopathy. In the recent past, a fluorescein test during angiography was the most 
common method of imaging the eye. In this method a fluorescein is visible in the 
arteries, which is absorbed in the tissue and lastly go back through the veins. A 
video clip is generated for the entire procedure as output. Diabetic Retinopathy 
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