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ABSTRACT 
 
Eye diseases are rapidly increasing day by day. Retinal diseases are the major reason to 

damage the visual parts of the eye .The main aim of the proposed work is to find out the disease 

such as increase in blood pressure, diabetic retinopathy, glaucoma, retinal tear and retinal 

detachment and cardio-vascular  diseases.  These  diseases can   be   found   by  the   extracted  

blood vessels. Hypertension in the body leads to the damage in the retinal blood vessels. Tear 

in the visual parts may leads to the loss of visual perception in the human beings. Cardio-

vascular diseases can be identified  at  the  early  stages  by  using image  processing  

techniques.  Thus  the early  stage  of rectification  may  leads  to smaller damage than the risky 

ones. Thus the proposed work leads to the identification of retinal diseases with the certain level 

of accuracy and sensitivity. 
 
INTRODUCTION: 

 

More commonly, training a convolutional neural community requires big numbers of labeled 

training data, which is someway very t r i c k y  t o    realize   in   the   medical domain where the 

proficient annotation is steeply-priced and the ailments are infrequent.  For a project such like 

the retinal   blood   vessel   segmentation,   the whole number of the retinal color graphics from 

all the four databases is 133, which is a long way far from the learning requirement of the fully 

convolutional community. Nevertheless, with transfer learning, the convolutional neural 

community models pre-trained from normal picture dataset, such  as  ImageNet  (Russakovsky  

et  al., 2015),  can  be  used  for  the  new  clinical venture  at  hand.  There are three progressive 

features which have eventually made this proposed work triumphant. First, the proposed 

procedure has shifted, or in one more phrase, simplified the normal retinal vessel segmentation 

quandary from full-dimension photograph segmentation to regional vessel detail awareness. 

This is to assert, vessel pixels are to be recognized from  neighbourhood to  vicinity and 

merged collectively ultimately. 2d, due to the fact that of this main issue moving, the training  

information, for that reason, can be augmented from a hundred to a hundred thousand, which 

ensures the effectiveness of   deep   network   coaching.   0.33,   the correct system offline 

tuning the pretrained semantic segmentation model has  made the regional segmentation 

assignment so much simpler. This pre-expert semantic segmentation mannequin is the 
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completely convolutional variant of AlexNet, which good performs the pixel-to-pixel and end- 

to-finish segmentation. In the following sections, this paper will additional present and talk 

about the implementation of the proposed process. The retinal vasculature has been mentioned 

as an essential aspect  in each ophthalmological and cardiovascular ailment diagnosis akin to 

glaucoma and diabetic retinopathy. The attributes of retinal blood vessels together with length, 

width, tortuosity, branching pattern, and angles will make contributions to the diagnostic 

influence. Nevertheless, handbook segmentation of retinal blood vessels, even though feasible, 

is a time drinking and repetitive work, and it additionally  requires  legit  competencies. To 

support ophthalmologists with this difficult and tedious work, the demand for the rapid 

automated analysis of the retinal vessel pictures arises. Nevertheless, to wholly  automate the  

evaluation  and practice in actual clinical instances is a harsh assignment. First, the analysis of 

the retinal associated diseases requires highly high accuracy of vessel extraction, due to the fact 

that even the tiny thinnest vessel may make a contribution to the differential prognosis record. 

2nd, real scientific occasions  demand  wonderful  robustness, in view that in contrast to 

experimenting with special databases and with a restricted number of retinal pictures, more 

unfamiliar instances will come up at any time. A powerful approach is expected to keep the 

excessive accuracy of vessel segmentation in all instances. In fact, handiest a small component 

of the associated supervised works have carried out the pass-database test  and  every work 

which has executed go-database scan has encountered more or less  a  scale  back  in  accuracy  

in comparison with their single-database test. 
 
LITERATURE SURVEY 

 

In an attempt to  provide a tremendously correct and robust automatic retinal blood vessel  

segmentation  method,  this  paper, for this reason, proposes an innovative supervised  method  

to  extract  retinal vessels   utilising   deep   studying   tactics. More principally, the proposed 

method has applied the absolutely convolutional community, which is most of the time used to 

perform semantic segmentation undertaking, with transfer studying. Deep studying is an 

development of man-made neural networks, such as extra layers that let  higher  stages  of  

characteristic abstraction and elevated predictions from information (LeCun et al., 2015). 

Exceptionally, the convolutional neural network has proven to be a powerful software   for   

quite   a   lot   of  pc imaginative  and  prescient  tasks comparable to photo classification and 

segmentation. Recently, scientific picture evaluation organizations across the world are rapidly 

coming into this field and making use of convolutional neural networks and other deep studying 

methodologies to a vast style of functions, and distinctive results are rising continuously 

(Greenspan et al., 2016).The totally convolutional community, proposed by using the pc 

imaginative and prescient staff of the tuition of California, Berkeley (Shelhamer et al., 2017), 

is derived from the convolutional neural network, which, in  concept,  is  on  the  whole  

constructed from a number of convolutional layers (in most cases with a subsampling step) and 

then followed by means of a number of entirely linked layers as in a general multilayer neural 

network. The principal function  that  makes  a  entirely convolutional network special from the 
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convolutional neural community is the transformation of all wholly connected layers into 

convolution layers .It was way of which, a absolutely convolutional community is equipped to 

operate on an input of any measurement, and produces an output of corresponding spatial 

dimensions. In this case, some classification  networks,  such  as  the AlexNet (Krizhevsky et 

al., 2012), can be used for the end-to-finish, pixels-to-pixels for semantic segmentation, as a 

substitute of outputting the classification prediction scores. Within the work of Shelhamer et 

al. (2017), the fully convolutional variant of AlexNet  excels the entire other brand new 

works with out further machinery, which is consequently applied in the proposed work along 

with the transfer finding out methodology. Switch studying is the perfect answer when there 

have inadequate  paper  is  as  follows. Section2will introduce the retinal image databases and  

the associated  works. Part three will exhibit the proposed implementation of knowledge 

augmentation, the training of the utterly convolutional community, and publish- processing. 

 

PROPOSED WORK 
 
Image   processing   consists   of   various stages  of processing.  The  main  stage  of image 

processing consists of image acquisition, pre-processing, segmentation, feature extraction and 

classification. 

 
 

Figure1 Basic block of image processing 
 
The block diagram of the proposed work is as follows. 

 
 

Figure2 Proposed block diagram 
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IMAGE ACQUISITION 
 
Image acquisition stage consists of acquiring the input images. The input images are collected  

from the databases. DRIONS database is used to collect the retinal images.  This database 

consists of 110 digital retinal images. Fundus images of 124 patients are taken from the 

Opthalmology Service at Miguel Servet Hospital. The database consists of patients with 46% 

male and 53% female. Retinal images can be represented in the form of 2 dimensional axis and 

3 dimensional axis. The Drions_DB consists of 3 dimensional retinal images. 
 

 
 

Figure3 Input image 

 

  PRE-PROCESSING 

Pre processing stage consists of color conversion and filtering process. The input retinal images 

can be in the form of RGB images. These RGB images are converted into gray scale images. 

RGB images are converted into gray scale images due to the elimination  of hue  and  

saturation  of the input images. 

 

 
 

Figure4 Gray-scale conversion 
 
Filtering process is done to eliminate the noise within the image. The filter which is used in the 

proposed work is the median filter. Median filter is used to eliminate the noise within  the  

retinal  images and  also used to smoothen the retinal images. By eliminating the salt and 

pepper noise, the retinal images can be smoothen. 
 

 
 

                Figure5 Filtered image 
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SEGMENTATION 
 
Segmentation process is carried out after the color separation of retinal images. Green channel 

has been extracted from the retinal images to undergo segmentation process. Modified fuzzy c 

means algorithm has been used to segment the minute blood vessels. The segmentation process 

is used to separate the meaningful regions of the retinal images. This segmentation process can 

be undergone with the histogram equalization techniques. It consists of two stages namely 

channel extraction and morphological operations. 

 
CHANNEL EXTRACTION 
 
This  stage  is  used  to  separate the  green channel of the fundus image. 
 

 
 

Figure6 Green channel extraction 
 
This histogram equalization is used to equalize  the  intensity  level  of  the converted gray-

scale image. 
 

 
 

Figure7 Histogram equalization 
 
MORPHOLOGICAL OPERATIONS 
 
There  are  several  morphological operations present in image processing techniques. The main 

morphological operations used  in the proposed  work  is opening, closing, top hat and 

binarization. 
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OPENING 
 
Opening  of the  binary  image  is  used  to carried out the extraction of minute blood vessels 

within the fundus images. 

 
 

Figure8 Opening 
 
CLOSING: 

 
Closing is used to smoothen the edges and increase  the  sharpness  of the  gray  scale converted  

retinal images. 
 

 
 

Figure9 Closing 
 
TOP HAT: 

 
Top hat process which is one of the important   morphological   operations   is used to carried 

out segmentation process. 
 

 
 

Figure10 Top hat 
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BINARIZATION: 
 

Gray scale images are converted into binary-scale as their pixels value ranges from 0’s and 

1’s.These pixel value is used to separate the meaningful parts from the unnecessary parts in the 

fundus image. 
 

 
 

Figure11 Binary image 
 
CLASSIFICATION: 
 
From the extracted blood vessels we can able to classify the artery veins of the fundus retinal 

images. These extracted blood vessels  is  used  to   classify  the  person having the cardiac 

disease or normal. This classification is carried out using SVM classifier. 
 

 
 

 

Figure12 Artery vein classification 

 

OPTIC DISC AND CUP MEASUREMENTS: 
 
Optic  disc  and  optic  cup  are  identified using hough transform method. Hough transform is 

used for automatic detection of optic disc in the retinal images. The size of the optic disc  may 

vary from normal person towards diseased person. By the segmentation of optic disc and 

optic cup the disc to cup ratio can be calculated. 
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Figure13 Hough transform for optic disc separation 
 

 
 

Figure14 Separated optic cup 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure15 Separated optic disc 
 
Thus by extracting the optic disc and optic cup the size of the optic disc and optic cup can be 

calculated in terms of rows and columns. 

 

Figure16 Optic disc to cup ratio 
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CLASSIFIERS 
 
The classification process is carried out using ANN classifiers. Training and testing of retinal 

images is carried out using Artificial  Neural  Network(ANN).The ANN  classifiers  consists  of  

10,000 neurons and 3 hidden layers. 
 

 
 

Figure17 Result of classification. 
 

PERFORMANCE MEASURE: 
 

 
Figure19 Performance measure 

 
CONCLUSION 
 
Thus the eye disease of the human are recognized using the image processing techniques which 

executes the accuracy range of 90% and the error rate will be lesser. 

FUTURE WORK: 
 
Many retinal disease will be found using these image processing technique. In the future work, 

many disease are found at the lesser time. This will be used for the real time analysis. This will 

be used for analysis and diagnosis of retinal images. 
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