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Abstract: Diabetic Retinopathy (DR) is a critical eye disease which can be regarded as manifestation of diabetes on 

the retina the symptoms can blur or distort the patient’s vision and are a main cause of blindness. Exudates are 

one of the signs of Diabetic Retinopathy. If the disease is detected early and treated promptly many of the visual 

loss can be prevented. This paper explains the development of an automatic fundus image processing and analytic 

system to facilitate diagnosis of the ophthalmologists. The algorithms to detect the optic disc; blood vessels and 

exudates are investigated. The proposed system extracts macula from digital retinal image using the optic disc 

location. Many common features such as intensity, geometric and correlations are used to distinguish between 

them. The system uses GLCM for feature extraction. The system uses a SVM based classifier to differentiate the 

retinal images in different stages of maculopathy by using the macula co-ordinates and exudates feature set. 
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I. INTRODUCTION 

Diabetes is one of the common disease all over the world, in which the lack of insulin causes high blood sugar in human. 

Diabetic Maculopathy (DM) is a complication from diabetic retinopathy that causes gradual and irreversible loss of 

central vision. This condition damages the retinal blood vessels causing them to leak which ultimately leads to blindness. 

DR is characterized by the development of retinal micro aneurysms, haemorrhages, cotton wool spots (CWS) and hard 

exudates. Micro aneurysms are weak red spots developed on blood vessels that bulge outward.  They are the first detec-

table change in the retina due to DR. Haemorrhage is usually round or oval in shape and formed by the rapture of micro 

aneurysms. They are also red in colour and can be located within the mid-retina. Hard exudates and CWS are collectively 

known as exudates. Hard exudates are yellowish deposits of protein present in the retina. CWS are the soft exudates 

which are white and fluffy lesions. 

 

Figure: 1. Main components of the human retina along with exudates 

There are several stages of DR such as non-proliferative DR(NPDR), proliferative(PDR), and maculopathy or macular 

edema(ME). Diabetic maculopathy occurs if exudates appear on or near the macula affecting central vision. The central 

portion of the retina which is usually darkest and rich in cones is called the macula. The centre of macula is called fovea. 
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The importance of detecting the macula is that it is used for early detection of various diseases. Figure 1 shows the main 

component of human retina and also the exudates present on the surface of the retina. 

II.     PROPOSED METHODOLOGY 

Automated screening of human retina and d-etection of early signs can save patient’s vision so it is important to develop 

CAD systems for retinal diseases. This paper proposes a complete system for grading of maculopathy to save sudden 

vision loss. The proposed system consists of preprocessing, macula and exudates detection, feature extraction and finally 

grading of maculopathy using a SVM based classifier. The algorithm improves the quality of automated system by 

eliminating blood vessels and optic disc pixels to ensure the reduction in false positives in detailed feature set for accurate 

detection of exudates. Figure 2 shows the complete flow diagram of our system starting from input retinal image to its 

final grading.  

 

Figure: 2. Flow diagram of proposed system 

Pre-processing: 

The acquired retinal image may contains extra background  pixels which are not  required  for further processing and add  

more time in over all processing. The purpose of pre-processing is to remove the background by differentiating between 

background and foreground pixels. Once the back-ground is detected, the smallest window containing foreground pixels 
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is retain by eliminating all other unnecessary pixels. Pre-processing consists RGB to Gray conversion, contrast 

enhancement, histogram equalisation. 

Exudate's Detection: 

Exudates are the bright lesions which appear on the surface of the retina if the leaking blood contains fats and proteins 

along with water.The presence of optic disc(OD) makes it difficult for an automated system to detect theexudates with 

high accuracy.The proposed system detects and removes OD pixels for accurate detection of exudates. The following 

steps are used for the exudates detection. 

1. Take pre-processed image as an input and apply morphological closing to remove the effect of blood vessel and dark 

lesions. 

2. Apply adaptive contrast enhancement technique to improve the contrast of exudates on retinal surface. 

3. Optic disc detection AND Macula detection 

Macula detection is an important module for developing the computerized system for grading of diabetic maculopathy. It 

is the macular area of the eye that is affected in diabetic maculopathy upsetting the central vision of the eye and in severe 

cases leading to blindness.In the macula detection technique,the macula is first localized with the help of localized optic 

disk and enhanced blood vessels.Finally,the macula is detected by taking the distance from the centre of optic disk along 

with enhanced blood vessels image to locate the darkest pixel in this reason and making clusters of those pixels. The 

largest cluster formed is the macula.The outputs of the different modules that is pre-processing, exudates and  macula 

detection is shown in GUI.  

Feature Extraction: 

The exudates region (i.e. the region of interest) detection phase extracts as many possible regions as it can for possible 

exudates. Feature extraction is the procedure of data reduction to find a subset of helpful variables based on the image.In 

this work, seven textural features based on the gray level co-occurence matrix (GLCM) are extracted from each image. 

The seven Haralick texture descriptors are extracted from each co-occurrence matrices which are computed in each of 

four angles.  

• Angular Second Moment (ASM) / Energy.  

• Contrast.  

• Inverse Difference Moment (IDM) / Homogenety.  

• Dissimilarity.  

• Entropy  

• Maximum Probability  

• Inverse  

SVM Classifier: 

Support vector machine are supervised learning model with associative learning algorithm that analyses data and 

recognize pattern, used for classification. This will classify images (0-25%) as healthy,(25-50%) as  non-CSME and 

CSME  in two parts (50-75%) and (75-100%) . In order to classify ROI as exudate and non-exudate region, we use a 

SVM classifier using Gabor filter. Gabor filter extract  

III.    RESULT 

The evaluation of automated diagnostic system is very important and should be done carefully. Hence we have used 

image database from a reputed eye institute, through which evaluation and validation of the proposed system  is  been  

done successfully .This system is able to provide about 87.33 % accurate results when tested with 100 such input fundus 

images.    
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IV.     CONCLUSION 

Diabetic maculopathy is an advance level of retinal abnormalities which may be present in diabetes sufferers.This may 

cause total blindness if not detected and treated in time.We presented a computerised diagnostic system for automated 

screening of diabetic maculopathy and providing a expert advice. The proposed system performed retinal image analysis 

for grading of maculopathy using SVM based classifier. Our proposed system consists of pre-processing, exudates region 

detection followed by macula detection. This system is a unique software solution where in a doctor  does not need to be 

opthalmist,but still can give a proper advise with this support system.    
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