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Abstract— In this paper a method for segmenting optic disk 

from retinal images is presented. In this work the retinal 

image is preprocessed and then converted to Hue, 

Saturation, Intensity image. The optic disk is then extracted 

using Image processing technique. For a patient with 

diabetic retinopathy exudates along with optic disc is 

extracted. The presence of exudates indicates diabetic 

retinopathy. According to the severity of the extracted 

exudates, the condition of the patient can be identified as 

mild, normal or severe. 
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I. INTRODUCTION 

Medical image Processing is the process used to generate 

images of the human body or creating parts for clinics and 

hospital purposes. To achieve the best possible solution of 

the diseases the important point is that medical images 

should be sharp, clear, and is should be free from noise and 

other artefacts. Along with noise the other problem faced in 

medical image processing is that to extract the required 

feature, the correct knowledge about the anatomy of the 

object is required. 

The problem of diabetes is affecting a lot of people 

all over the world. When the diabetes attack human eye then 

it is called as Diabetic Retinopathy. Diabetic Retinopathy 

affects the optic disk present in the eye. There are many 

other eye related diseases such as Glaucoma, Papilledema, 

hypertension etc along with diabetic retinopathy which 

affects the human optic disc. Such problems cause visual 

problems to the affected person. If not diagnosed and treated 

at proper time, these problems could cause complete 

blindness. The basic indication of diabetic retinopathy is the 

damage to the tiny blood vessels present in the retina. Due 

to the damage to the blood vessels many other abnormalities 

occur in the retina such as Microaneurysms, hemorhages, 

Exudates, Cotton wool spots etc. In this work Image 

Processing technique is used to detect the abnormalities 

present in the retinal images. 

II. DESCRIPTION 

The retinal colour images is analysed to detect the presence 

of any abnormalities that indicate diabetic retinopathy. The 

main problem of diabetic retinopathy is that reduces or 

damages the eye sight.  

 
Fig. 1: Classification of Retinopathy. 

Diabetic retinopathy is the main cause of blindness 

for people suffering with diabetes and it happens due to 

formation of new blood vessels in the retina. Diabetic 

retinopathy is being classified into various stages depending 

upon the severity of the condition. The initial stage of 

Diabetic retinopathy is being classified as non-proliferative 

and the advance stage of Diabetic retinopathy is classified as 

proliferative. The classification is as shown in figure 1. 

A. Non-Proliferative diabetic retinopathy (NPDR)  

Non-proliferative diabetic retinopathy is the initial stage of 

Diabetic retinopathy. In this stage there is small damage to 

blood vessels present in the retina. And due to this there is 

formation of balloon-like swelling called micro aneurysms 

in the retina. 

NPDR is sub classified into three groups: 

 Early NPDR – At least one micro aneurysm is 

present. 

 Moderate NPDR – There are multiple micro 

aneurysms present. Hemorrhages and exudates are 

also present. 

 Severe NPDR – In the severe NPDR, there is 

presence of soft exudates, venous beading, and severe 

intra retinal micro vascular abnormalities (IRMA). 

B. Proliferative Diabetic Retinopathy (PDR) 

Proliferative diabetic retinopathy is recognized by severe 

damage to retina‘s blood vessels and reduction in flow of 

oxygen to retina. 

III. PROPOSED METHODOLOGY 

In this work the retinal images are first preprocessed and 

converted to HSI image, so that the RGB color image is 

converted into gray scale. This image is then median filtered 

to remove the noise from the image without reducing the 

sharpness of the image. CLAHE algorithm is applied to this 

image to enhance the contrast of the gray scale image. Then 

this image is thresholded to get binary image which detects 

the optic disc as well as exudates. The flowchart of the 

proposed methodology is shown in figure 2. 

 
The detailed description of each step is as follows. 
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A. Retinal Image Acquisition 

In this work the retinal images are collected from 

DIARETDB1 database from internet.    DIARETDB1 

database is a standard database for diabetic retinopathy. 

B. RGB to HSI Conversion:  

The image acquired from DIARETDB1 database is RGB 

colour image. This colour image is first converted to HSI 

image to convert it into gray scale. 

 Hue:- It represents the purity of the defined colour. 

 Saturation:- It represents the degree to which the a 

pure colour is mixed with whiteness.  

 Intensity:-It represents the gray level present in the 

image. The more intense the image, the more bright 

it is. 

C. Median Filtering:  

The median filter is a nonlinear digital filtering technique, 

generally used for removing noise in digital images. Such 

noise reduction is a pre-processing step so that the result 

image is ready for further processing. The reason is because, 

it preserves edges while removing noise. Median filtering 

also helps to sharpen the contrast and also to highlight the 

contours.  

D. CLAHE: 

Contrast Limited Adaptive histogram equalization (CLAHE) 

is a computer image processing technique used to improve 

contrast in images.Adaptive method computes several 

histograms, each corresponding to a distinct section of the 

image, and uses them to redistribute the lightness values of 

the image.CLAHE operates on small regions in the image, 

called tiles, rather than the entire image. Therefore, each 

tile's contrast is enhanced. 

E. Thresholding 

Thresholding is the simplest method of image segmentation. 

From a grayscale image, thresholding can be used to create 

binary images. Threshold image g(x,y) can be defined as 

given below. 

g(x,y) = 1 if f(x,y) > T 

g(x,y) = 0 if f(x,y) ≤ T 

The most common way to convert a gray-level 

image to a binary image is to select a single threshold value 

(T). 

Then all the gray level values below this T will be 

classified as black (0), and those above T will be white (1). 

F. Optic Disk & Exudates Extraction/Segmentation 

The optic disc is placed 3 to 4 mm to the nasal side of 

the fovea. It is a vertical oval, with average dimensions of 

1.76mm horizontally by 1.92mm vertically. The optic disk 

shares the same color feature as that of the exudates. This 

property of exudates is used in this work to detect exudates 

and optic disk simultaneously. There are two types of 

exudates namely hard exudates and soft exudates. Hard 

exudates are small, yellow or white waxy glistening patches 

with discrete margins. These exudates are generally 

called as ―waxy exudates‖ or ―Hard exudates‖ because 

they have an appearance of hardness. Some exudates 

have brilliant white color while some are grayish-white 

in color. When hard exudates encroach on the macula,  

vision is affected. In the case of severe hypertensive 

retinopathy cotton wool exudates or soft exudates are 

present. Exudates are primary signs of diabetic retinopathy 

and occur when lipid or fat leaks from blood vessels or 

aneurysms. The resulting image after threshold is free of low 

local variation. Applying Hough transform to the resulting 

image will detect the circular object. 

1) Parameters for Measurement 

For analyzing the performance of any method several 

parameters such as True Positive (TP), True Negative (TN), 

False Positive (FP) and False Negative (FN) are to be 

evaluated. These parameters are calculated by comparing 

the results from the number of normal and abnormal images 

from the database. TP,TN, FP, FN are used in the 

calculation of the accuracy, Sensitivity (SN) and specificity 

(SP). Performance of the method can be measured in terms 

of sensitivity, specificity and accuracy. 

a) Sensitivity: 

It is a measurement of true images or correct images from 

positive and negative images which are taken from database 

images. It gives the performance of how much network is 

sensitive to the true and false images. 

b) Accuracy: 

It is a measurement of true images or correct images from 

all the Images which are taken database images. It gives the 

performance of how much network is accurate to the all the 

inputted true and false images. 

c) Specificity: 

it is a measurement of false images from negative and 

incorrect images which are taken from database images. It 

specifies how much network can differentiate from the true 

and false images. 

The Accuracy, Sensitivity and Specificity are 

calculated using the formulas given below.  

 Sensitivity = 
  

     
 

 Specificity = 
  

     
 

 Accuracy = 
      

            
 

TP: Detects exudates as exudates. 

TN: Detects non exudates as exudates 

FN: Detects exudates as non-exudates. 

FP: Detects non exudates as exudates. 

IV. SOFTWARE 

MATLAB Software is used for the Project Development 

and simulation in this Research work. The acronym of 

MATLAB stands for matrix laboratory for technical 

computing .MATLAB is the combination of mathematics, 

Calculations, Computer vision, and programming in an 

easy-to-use environment. The main reason for using 

MATLAB for the development of this research work is its 

toolboxes and it‘s easy to use functions. MATLAB 

Toolboxes allow users to learn and apply specialized 

technology to their research work. So due to these 

advantages in our Project Development and Simulation 

MATLAB Version 7.10.0.499 (R2010a) is used.  

V. SIMULATIONS & RESULTS 

The various results are as follows: 
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Fig. 3: An RGB Retinal Image 

 
Fig. 4: HSI Image 

 
Fig. 5: Intensity Image 

 
Fig. 6: Histogram before CLAHE 

 
Fig. 7: Histogram after CLAHE 

 
Fig. 8: Equalized Image 

 
Fig. 9: An Image consisting of only Optic Disk and no 

exudates(NORMAL) 

 
Fig. 10: An Image consisting of mild NPDR 

 
Fig. 11: An Image consisting of moderate NPDR 

 
Fig. 12: An Image consisting of severe NPDR 

HSI Image

Intensity Image
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VI. CONCLUSION 

In this work one can segment optic disc and exudates 

together from the other retinal portions, thereby reducing the 

time required to segment exudates separately. So this 

method saves time and effort Thus this work gives a 

successful Diabetic Retinopathy Diagnosing method which 

helps to diagnose the disease in early stage which mutually 

reduces the manual work. In this method the blood vessels 

are also segmented. The knowledge of blood vessels helps 

in detecting optic disk. This method is more accurate and 

takes very less time as compared to manual methods 

adopted by ophthalmologists. The proposed work has an 

sensitivity of 96.6%, Specificity of 93.3% and Accuracy of 

95.51%. 
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