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Abstract— In this paper, we proposed algorithm for localization of optic disc as it aids to detect different phases of diabetic 
retinopathy. The proposed algorithm gives accurate results for localization of optic disc. There are three stages defined in 
this paper for localization of optic disc. First stage is pre-processing in which the retinal image is enhanced. Second stage is 
clustering in which K-means algorithm is applied. Third stage is post-processing where morphological operations are 
performed. The proposed algorithm is applied on the DRIVE dataset. The results obtain when the number of clusters chosen 
are 16 and 20.  
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I. INTRODUCTION 
 
Early detection of retinal eye disease is awful to 
avoid as it involves chances of vision loss. Usually, 
identification of retinal eye disease techniques is too 
expensive and very tedious for manual observation. 
Reliable and efficient automatic detection of normal 
features like optic disc, blood vessels and fovea in the 
retinal images are hence the significant tasks, in an 
automatic screening system. As a pre-requisite for the 
subsequent stages in many methods applied for 
identification of the pathological structures in retinal 
images, Optic disc detection is required. In macula 
localization the approximate distance between optic 
disc and the macula is used as a prior knowledge for 
locating the macula. To help estimate the location of 
the macula, as a prior knowledge, the OD serves as a 
landmark for other fundus features; such as the quite 
constant distance between the OD and the macula-
center (fovea) [4]. The optic nerve head, or disc, is 
defined as the distal portion of the optic nerve 
extending from the myelinated portion of nerve. 
Typically, it is slightly oval with the vertical diameter 
being about 9% greater than the horizontal. In Optic 
disc, the mean vertical and horizontal optic disc 
diameters were 1.88 and 1.77 mm, respectively. 
Normal variation in cup disc ratio can be explained 
by the normal variation in optic disc diameter. Larger 
optic discs and optic nerves have more optic nerve 
fibers than do smaller discs and nerves. Ophthalmic 
pathologies especially for glaucoma are indicated by 
the change in the   shape, color or depth of OD. Thus 
the OD dimensions are used to measure abnormal 
features due to certain retinopathies, such as 
glaucoma and diabetic retinopathies. 

 
 
Various Models based and other approaches for 
detection of optic disc are described in the literature. 
In the Non-Model based approaches, the Optic Disc 
was moreover loomed as an elliptical area or they 
were segmented out using different thresholding 
techniques or morphological operations. Hummel and 
Pizer invented the basic form of the method 
independently.  In this basic form involves applying  
to  each  pixel  the  histogram equalization  mapping  
based  on  the  pixel  in  a  region surrounding  that  
pixel. That is each pixel is mapped to an intensity 
value proportional to its rank in the pixel surrounding 
it. Nayak et al. [3] used morphological operations in 
the red plane of the coloured image. They further 
segmented out the Optic Cup in the green plane and 
calculated a Cup to Disc Ratio by taking the vertical 
lengths of both segmented areas. Using the Cup to 
Disc Ratio, they classified between Normal and 
Glaucomatous images with an overall accuracy of 
90% on a set of 15 images. V. Vijaya Kumari et. al 
[6] used morphology operation  for  detection  of  the  
Optic Disc and blood vessels. Different 
Morphological operations of different sizes are used, 
but main disadvantage of this operation is that the 
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size of structuring element suitable is for one image 
but not for the suitable other retinal image. Garcia et 
al identifies Hard Exudates using neural network 
(NN) methodology. Here Three NN classifiers were 
studied which includes multilayer perceptron    
(MLP), radial basis function (RBF) and support 
vector machine (SVM). 
 
Vijayamadheswaran et al projected detection of 
Exudates with the help of Contextual Clustering and 
Radial basis function.  In this technique all the fundus 
images are converted into a standard template image. 
The k-means algorithm is a popular method for 
clustering a set of data vectors. The classical version 
of k means uses squared Euclidean distance; however 
this distance measure is often inappropriate for its 
application to document clustering.  
Complete explanations of the material used are given 
in Section II. Section III methods for detection of 
optic disc. The experimental results are given in 
section IV. Conclusions are given in V respectively.   
 
II. MATERIAL  
 
The dataset used in this paper is the DRIVE dataset it 
gives the relative studies on retinal vasculature 
segmentation. The dataset consists of a total of 40 
color retinal images which is used for creating 
genuine clinical diagnoses, where 33 images do not 
show any sign of diabetic retinopathy and seven show 
signs of mild early diabetic retinopathy.  
 
III. METHODS FOR DETECTION OF 

OPTIC DISC 
 
This section presents proposed Optic Disc detection 
technique. In precise, we have divided this section in 
three sub sections, which deal with retinal image pre-
processing, clustering and third is post processing.  
 
A. Retinal Image Pre-Processing  
Retinal images are needed to be pre-processed in case 
of optic disc detection. Pre-processing is again 
divided into two steps; the first step is to resize the 
input image of size 565×584 into the fixed size of 
256×256. The resized image is the RGB image. 
Second step is to extract the green channel from the 
resized image, so that the image is Gray. Third step is 
to apply adaptive histogram equalization extracted 
green channel image because it normalize and 
enhanced the contrast in the retinal images.  It 
increases the contrast of the grayscale image by 
converting the values by using contrast-limited 
adaptive histogram equalization (CLAHE).  
CLAHE works on small regions in the image, called 
tiles, fairly than the entire image. Each tile's contrast 
is enhanced, so that the output region the histogram 
of roughly matches the histogram specified by the 
some parameter.  It is more operational than classical 
histogram equalization as it aids in detecting small 

blood vessels as they are considered by low contrast 
level.   
 
B. Clustering  
Once the image is resized and adaptive histogram is 
applied, clustering algorithm is applied on image. 
Cluster analysis is a key technique for reducing a 
mountain of rare data to a pile of meaningful 
information. It shrinks data which creates subgroups 
that are more manageable than individual datum. Like 
factor analysis, it studies the full complement of 
inter-relationships between variables. Prior 
knowledge of membership of each cluster is required 
by latter in order to classify new cases whereas in 
case cluster analysis, no prior knowledge is required 
about, which elements belong to which clusters. The 
grouping or clusters are defined through a thorough 
data analysis. Subsequent multi-variate analyses are 
performed on the clusters as groups. Cluster analysis 
is a statistical method of partitioning a sample into 
homogeneous classes in order to produce an 
operational classification.   

 K-Means Algorithm   
K-means clustering is a vector quantization method, 
which is initially from signal processing, that is 
common for cluster analysis in data mining. The main 
aim of K-means clustering is to divide n observations 
into k clusters in which each observation fits to the 
cluster with the nearest mean.  
The modified algorithm for k-means derived from 
[11] is explained as follows.  
Step 1: Read the input image.  
Step 2: Resized the input image into 256×256.  
Step 3:  Divide the input image into non overlapping 
blocks and convert each block to vectors thus forming 
a training vector set.   
Step 4: Compute the centroid (codevector) of this 
training vector set.   
Step 5: Compute Euclidean distance between all the 
training vectors belonging to this cluster and the 
vectors v1 and v2 and split the cluster into two.  
Step 6: Compute the centroid (codevector) for the 
clusters obtained in the above step 5.   
Step 7: increment i by one and repeat step 4 to step 6 
for each code vector.   
Step 8: Repeat the Step 4 to Step 8 till codebook of 
desire size is obtained.  
 
C. Post processing  
Once K-mean clustering algorithm is applied on the 
histogram image optic disc is detected in segmented 
image. After detecting optic disc in segmented we 
apply Mathematical Morphology (MM) on the 
segmented image by using disc shape structuring 
element. In MM images are considered as 
geometrical objects that are examined with other 
geometric object. The MM is based on set theory. 
Therefore, with the help of this set operation many 
useful operators can be defined in MM. Sets in MM 
represents objects in images [13]. Morphological 
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operation can be clear by stirring a structuring 
element over the binary image. The Morphological 
operation is defined as dilation and erosion. Dilation 
is a method in which the binary image is stretched 
from its original shape that is it widens the image 
whereas erosion shrinks the image.  
Morphological dilation applied in this proposed 
algorithm is disc shape structuring element because 
the original size of the optic disc is circular in shape. 
 

 
Fig.2. (a) Resized Image. (b) Green Channel Extracted Result. 
(c) Adaptive Histogram Equalization. (d) Mask. (e) Segmented 

Image. (f) Optic Disc Detected. 
 

 

 
Fig.3. (a) Original resize image. (b) Adaptive histogram with 

green channel extracted. (c) Optic disc detected. 
 
IV. EXPERIMENTAL RESULT 
 
The word “The algorithms discussed above is 
executed using MATLAB 7.0 on Intel Core i5 
processor, 2.50 GHz, 4 GB RAM. To test the 
enactment of the algorithms 40 retinal images that 
belong to different classes of size 565×584 are used. 
The output result is premeditated in about 6 to 8 
seconds and the calculation time is changed with each 
new retinal image from the dataset.  

The proposed algorithm developed here is tested on a 
set of retinal images of DRIVE dataset. The optic disc 
is properly located in 33 images out of 40 images. As 
given in figure 2(a) the image is resized to 256×256 
to reduce the computing time of the algorithm, in 
figure 2(b) green channel  is  extracted  as it provides 
finest  contrast between object  and  background,  and  
it  also  provides more contrast between optic disc 
and background. Figure 2(c) gives enhanced image as 
adaptive histogram equalization is applied on it. The 
mask (see in Figure 2(d)) is generated so that the 
exact location of optic disc can be located, which 
remove the background. Detected optic disc is shown 
in Figure 2(f).  
  
CONCLUSION 
 
This paper proposed algorithm for locating optic disc 
in retinal images by using an efficient k-means 
clustering algorithm. It is an effective method to 
detect of optic disc in retinal images. Retinal images 
in the DRIVE dataset are used to test the robustness 
of the K-mean algorithm.  Reliant on the results that 
are obtained from the proposed algorithm it is seen 
that the optic disc is detected accurately. With the 
help of proposed algorithm in this paper workload of 
doctor’s can be reduced.  
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