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Abstract: 

Modern advancement and economic accessible of three-facet spectral-domain optical coherence tomography 

(SD-OCT) and its escalation benefit. Programmed segmentation of notable ophthalmic structures for the diagnosis as 

a consequence of authority sightless syndrome, seeing that diabetic retinopathy, glaucoma and epoch-allied macular 

deterioration. Ultimate preceding effort featuring in this zone which includes line of attack exploited for the most 

part in favor of time-domain OCT. To perform that we have paid attention on the segmentation of the intraretinal 

stratum in addition to that segmentation of supplementary edifice, analogous seeing that optic disc/neural canal 

opening, liquefield-crammed borough, and retinal vessels, furthermore eminent to diagnose the diseases like diabetic 

retinopathy and glaucoma. The primary desire of this is to segment the retinal blood vessels for diagnosing diseases 

like diabetic retinopathy, glaucoma in lesser time. 
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I-INTRODUCTION 

Objective en route for segment blood ferry in retinal 

metaphors obtained by means of optical coherence 

tomography (OCT) technique. By using the segmented 

images, we may able to diagnose the diseases like diabetic 

retinopathy and glaucoma, after extracting the mandatory 

features. This image processing technique may reduce the 

processing time of the diagnosis of the diseases. 

II. PROPOSED SYSTEM 

In the proposed method, the segmentation is fixate on the 

retinal blood yacht taking part in the SD-OCT dimension 

crux at the optic nerve head (ONH), which be crucial in lieu 

of the scrutiny illness so as to imitate the vessels 

unswervingly. The segmentation exhausted proving Fuzzy C-

means design to division the retinal blood vessels in OCT 

image. After segmentation, the eradication of involuntary 

features was appropriated to determine the disease like 

diabetic retinopathy and glaucoma. Using these mandatory 

features, the segmentation time would be less when 

compared to the existing method. 

 

III. ANATOMY OF EYE 

The complex anatomical device is human eye which 

exhibit the fascination of the world. The eye functions as 

cameras, which have the ability to refract beam and give off 

the paying attention aura, in turn excite neural retort and set 

up competence en route for perceive. The appearance of 

human eye somewhat awry orb with a closer sagittal span of 

24 to 25 mm and a transverse span of 24 mm. The illustration 

scheme confesses in the direction of toward formulate in 

addition to recognize a lot of manifold components inward 

surroundings.  

      

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Cross sectional view of eye 
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IV. SEGMENTATION AND FEATURE 

EXTRACTION 

Clustering 

Clustering is the analysis of identical objects into distant 

band or more actually, the segregation of a statistics suite into 

subdivision, therefore with the intention of records in a piece 

collection part of any few prevalent facets. The discrepancy 

admist representative of bunch, in terms of their sheer 

disparity from clusters considered crux or centroid; describe 

the metric of density and homogeneity. There are two ways 

of clustering: 

 Crisp clustering technique 

 Fuzzy clustering technique 

a. Crisp clustering technique 

Clustering is a ceaseless process of recommending 

superior and better cluster centers. Exclusive statistics spot in 

the distaste were accredited in the direction of no more than 

solitary group. In dissolution dossier, merely interior part 

cluster is ploy furthermore the plights the entire aspect are 

hooked. Distance matrix shot (Euclidean distance) adjust 

how long way points as of a nugget pivot. Whilst every 

single one statistics promontory has nominated to band, state-

of-the-art knot hub reckoned. As the growth of devious 

huddle association and recollected come together axes linger 

before the constellation nix deeper diversity from one 

revolution in the direction of toward the adjacent. Thus 

clusters be durable on top of absolute.  

b. Fuzzy c-means clustering technique 
The Fuzzy C-means process is the amendment of the Bezdek 

novel crunchy clustering method. It is the largest part 

thriving recognized as fuzzy clustering algorithm. Bezdek 

suggested with the fuzzification constraint with „m‟ in the 

continuum band of (1,n), which clinch the degree of 

fuzziness.  

Algorithm Steps of Fuzzy C-means:    

1. The constellation cores are used to find the 

connection value for every test position. 

2. Thus an algorithm terminates when the huddle 

center is stabilized which are found by using the 

clustering. 

3. Creating membership matrix and generating the new 

centroid for each cluster. 

4. RESULTS AND DISCUSSION 

The optical coherence tomography of retina image is 

used for diagnosis purpose of the disease like diabetic 

retinopathy and glaucoma. 

 

          

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 original image   

The above shown image is the OCT is a normal  retina. The 

retinal blood vessel has to be segmented from this image 

using clustering techniques.            

 

         

 

 

 

 

 

 

 

 

 

Figure 3 cluster1, cc1=0  

This is the segmented image of figure 3 with the pixel value 

of 0.0 using Fuzzy c- means. 

             

         

 

 

 

 

 

 

 

 

 

 

Figure 4 cluster3, cc3=0.70   

In the above image, using the Fuzzy .c-means, the pixel values 

of 0.70 is segmented. The retina vessels are segmented without 

unwanted information   

 

                   

 

 

 

 

 

 

 

 

 

 

Figure 5 Output image 

The above shown image is the expected output image, which 

is the retinal vessels segmented from the cluster3 image of 
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figure 4. This is used to extract the mandatory features for the 

diagnosis purpose. The width of the retinal vessels is found to 

be one of the features for the diagnosis of diseases. 

 

DISCUSSION 

Segmentation was done by fuzzy c-means clustering 

technique. This shows the result of retinal vessels from OCT 

normal image. The feature has been extracted, and hence the 

result is displayed in less time. After extracting the 

mandatory features, the processing time would be faster and 

this shows the proper result of the project. 

 
 Mean Standard 

Deviation 

Smoothness Skewness Entropy 

Normal 0.0196 0.0350 -0.0012 190.6693 0.4154 

Glaucoma1 0.0228 0.0264 -0.00069 453.5100 0.4499 

Glaucoma2 0.0135 0.0362 -0.0013 101.8082 0.3130 

Glaucoma7 0.0239 0.0377 -0.0014 219.3259 0.3924 

Glaucoma8 0.0179 0.0324 -0.0010 242.0087 0.3197 

Glaucoma14 0.0226 0.0353 -0.0012 206.1173 0.4160 

      Table 1. Feature extraction 

The above table shows the statistical parameters of normal 

and abnormal images from optical coherence tomography. 

From the results, I infer that the entropy increases while the 

intraocular pressure increases. This made the difference 

between the normal and abnormal images and used to 

classify the images properly. By using this information, we 

can classify the normal and glaucoma images properly. 

 

CONCLUSION 

In proposed project, the segmentation is concentrated on the 

retinae blood barge in the SD-OCT quantity gathered at the 

optical grit arch which is also known as ONH shortly. Thus 

the observations were used to scrutiny of diseases that have 

effect on the ewer directly, and to wedge the retinae blood 

vessels in OCT ordinary in addition to the abnormal images 

via Fuzzy C-means algorithm.  

Thus the segmented images are used to extract the features 

like mean, standard deviation, smoothness, skewness and 

entropy. The extracted mandatory features are taken to 

diagnose the disease like glaucoma. The feature, entropy 

shows the changes which is useful for the classification of the 

images. Using these mandatory features, the processing time 

would be less when compared to the existing method. 
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