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Abstract— Diabetic Retinopathy is a major cause of blindness 

worldwide. It occurs when small blood vessels gets damaged 

in the retina due to high glucose level. As it progresses the 

vision of the patient starts deteriorating, leading to diabetic 

retinopathy. Early diagnosis of diabetic retinopathy can 

prevent vision loss in patients with long term diabetes. 

Exudates is the major symptom of diabetic retinopathy. It is 

the first clinically observable symptom indicating diabetic 

retinopathy. Detecting retinal diseases in early stage helps the 

ophthalmologists to apply proper treatments which in turn 

eliminates the disease or decreases the severity level of the 

disease. In this proposed method automatic detection of 

diabetic retinopathy is done by detecting the exudates in the 

retinal images. Here SVM classifier is used to detect the 

severity level of the disease, which provides the conclusion 

about whether the patient is moderately affected or severely 

affected. 
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I. INTRODUCTION 

Diabetic retinopathy is a most common eye disease 

worldwide. Signs of diabetic retinopathy include red lesions 

such as micro aneurysms (MA), intra-retinal hemorrhages, 

and bright lesions. Exudates and Red lesions are the first 

clinically observable lesions indicating diabetic retinopathy.  

As diabetes progresses, the disease slowly affects the 

circulatory system including the retina and occurs as a result 

of long term accumulated damage to the blood vessels, 

declining the vision of the patient leading to diabetic 

retinopathy. After 15 years of diabetes about 10% of people 

become blind and approximately 2% develop severe visual 

impairment. DR is a complication associate with diabetes, 

and there is a high probability that diabetic patients will 

develop this condition within 10 years from the diabetes. 

Detection of exudates may help the clinician in the diagnosis 

of diabetic retinopathy and might be a useful tool for early 

detection of diabetic retinopathy. 

 
Fig. 1: Stages of Diabetic Retinopathy 

Types of Diabetic Retinopathy: 

There are two types of diabetic retinopathy namely 

proliferative and non-proliferative diabetic retinopathy.  Non 

proliferative diabetic retinopathy is the first stage of diabetic 

retinopathy. Micro aneurysms appear in this stage. The blood 

vessels become blocked and leads to retinal hemorrhage. As 

the disease progresses, severe non proliferative diabetic 

retinopathy enters which is known as proliferative diabetic 

retinopathy. New blood vessels grow along the retina 

abnormally inside the eye. Later on these vessels bleed and 

destroy the retina. The ophthalmoscopes image of diabetic 

retinopathy contains red dots, hemorrhages and exudates. 

Retinal image analysis is very effective in early detection and 

diagnosis of diabetic retinopathy.   

II. SYSTEM DESIGN 

In this proposed methodology SVM classifier and 

morphological processing for detection of exudates in 

diabetic retinopathy is mentioned. The first step in this 

method is preprocessing of input image. In this step the color 

input image is converted to gray scale image. After that the 

gray scale image is applied to a median filter for noise 

removing. Filtering process removes the blur and noise 

present in image. The filtered image is then applied for edge 

detection. And the final step in preprocessing is to extract the 

required part of image by removing the optic disc part to 

detect the exudates. This required image is obtained by 

subtracting the mask image from the edge detected image. 

After preprocessing the exudates detection is done with the 
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help of dilation and erosion process. After detecting the 

exudates, the required features like entropy, contrast, Energy 

and homogeneity are extracted from the exudates. These 

extracted features of the input image are then given to the 

SVM classifier. The Support Vector Machine classifier acts 

as a comparator and generates results to detect the severity 

level of the disease. 

 
Fig. 2: Block diagram of methodology 

III. DESIGN APPROACH  

A. Preprocessing: 

It is the first stage in the proposed methodology. The 

preprocessing includes four main steps as mentioned below : 

Conversion of input image to gray scale: 

In this step the input color image to be sampled is converted 

to a gray scale image. 

Filtering: 

The gray scale image is applied for filtering. 

Filtering is done in order to remove the noise in the image. 

Here median filter is used for filtering purpose. 

Edge Detection: 

  Canny edge detector for edge detection. This edge 

detector uses intensity gradients for detecting the outer edge 

of the image.  

Extraction: 

In this step we extract the required part of image and 

remove optic disc part present in the retinal image. Exudates 

have similar intensity value as that of the optic disc.  

B. Detection of Exudates: 

There are two main steps in exudates detection stage : 

1) Dilation 

2) Erosion 

1) Dilation: 

Dilation is a process which tends to smoothen and 

enlarge the image. Because of these values the required image 

gets separated from the background.  

2) Erosion: 

During erosion process the unnecessary part of the 

retinal image apart from the exudates is eroded to detect the 

exudates.  

C. Feature Extraction: 

In order to detect the severity level of the disease feature 

extraction is done. This feature selection process can also 

reduce noise and enhance the classification accuracy.   

Entropy = ∑ ∑- G(i, j) log(G(i, j)) 

i   j 

Contrast = ∑ ∑ (i j)2 G(i, j) 

i   j 

Homogeneity = ∑  (G(i, j ))2/[1+|i - j|] 

ij 

D. SVM Classifier: 

SVM classifier is the support vector machine classifier. Here 

SVM simply works as a comparator to determine the severity 

level of the disease. 

IV. RESULTS AND DISCUSSION 

Sr. No. Entropy Range Results 

1 < 0.31 Normal 

2 0.32 to 0.37 Moderate 

3 >0.38 Severe 

Table 1: Entropy Results 

 
Fig. 3: Result Predicted From Feature Extraction 

 
Fig. 4: Result Predicted From Feature Extraction 
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Fig. 5: Result Predicted From Feature Extraction 

V. CONCLUSIONS 

In this proposed method, we have separated the part of optic 

disk and blood vessels from exudates using extraction process 

to avoid misdetection. Here we have used morphological 

processes to detect the presence of exudates and confirm 

diabetic retinopathy disease. The SVM classifier is used to 

detect the severity level of the disease. It concludes whether 

the patient is moderately affected or severely affected. This 

helps to prevent the vision loss in diabetic patients. 
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