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Abstract 
Feature vectors are made up of the intensity of the pixel and continuous two-dimensional stationary wavelet transform 
responses recorded at numerous points. scales. The Stationary wavelet has the ability to turn to particular frequencies, 
providing noise filtering and vessel navigation improvement in a single step On, we use a neural network. class-
conditional probability density functions for training (probabilities) characterized as Gaussian mixtures, resulting in 
a rapid categorization, while also being able to mimic complicated decision-making processes surfaces and compare 
their performance to that of the linear Classifier with the smallest squared error. To put in place an 
effective Morphological process and segmentation-based algorithm Techniques for detecting retinal vessels and exudates 
Image of the eye's fundus. The use of many structures The morphological procedure and segmentation approach are used. 

Effectively detects retinal vessels and exudates here. The modules created here are 1. Retina Blood Vessel Detection in 
Plane separation, Contrast Enhancement, etc. This module is responsible for the Morphological Process. 
Keywords: Diabetic Retinopathy, Fundus Image, Image Processing, Convolutional Neural Network, Deep Learning. 

 

1. Introduction 

Exact recognition of the optic disc in color retinal 
pictures is a critical challenge in an automated retinal 

image processing system. The detection of the same is 

the goal. A  need for the segmentation of other normal 

and abnormal Pathological characteristics of the retina It 

has been observed that optics Nerves and blood vessels 

protrude from the retina. Through the optic disc As a 

result, it is also known as the blind. The size of the optic 

disc varies from patient to patient. Its diameter 

fluctuates, but it is usually between 80 and 100.pixels in 

a typical fundus picture Medical examination images is a 

multidisciplinary field of study in which pattern 

recognition, image processing The topics of recognition 
and computer visualization are explored. 

Ophthalmologists evaluate and analyze retinal images. 

Visual pictures are used to diagnose many conditions. 

Diabetic retinopathy is the most common cause of vision 

loss around the world. Microaneurysms and/or 

haemorrhages, vascular hyper permeability, exudates 

and capillary closures are only some of the anomalies 

that plague the retinal microvasculature early on in this 

disease [1]. One-third of the world's 285 million 

diabetics have symptoms of DR, according to a research 

by Ryan Lee et al., and that figure is anticipated to climb 
drastically in the future. 

To have a healthy retina, there must be no abnormalities 

in the blood vessels, optic discs, or macula [2]. 

Diabetic retinopathy is also caused by damage to the 

retina's tiny blood vessels and neurons. Diabetic 

retinopathy is characterized by the swelling and leaking 

of blood vessels, as well as the creation of abnormal new 

blood vessels in the retina. Diabetic Retinopathy is 

characterized by blurry vision, squinting, difficulty 

measuring distances, and difficulty differentiating light 

from dark. 

Signs and symptoms of diabetic retinopathy include 
retinal swellings, aneurysms, leaks, abnormal blood 

vessel expansions, and damaged nerve tissue. It is the 

most frequent kind of diabetes-related retinopathy 

known as PDR (proliferative diabetic retinopathy) 

(NPDR). 

To make the NPDR even easier to understand, the 

number of bleeds or leaks is divided into three 

categories: mild, moderate, and severe. Blood vessels in 
the retina are leaking abnormally as a result of diabetic 

retinopathy. The last stage of the illness is a wet and 

inflamed retina. The NPDR stage allows for the 

detection of several retinal disorders, including as 

hemorrhage, excretion, and micro aneurysms. Drought-

related macular degeneration (DR) may be characterized 

by a yellow waxy exudate on the retinal pigment 

epithelium (RPE), which is a common sign of DR [5]. 

Blood specks on the retina might indicate the presence of 

a hemorrhage. They initially identify yellowish items, 

then those with sharp edges, using many rotated copies 

of Kirsch masks on the original image's green 
component. The term "exudates" refers to yellowish, 

sharp-edged items [6]. The presence of exudates in the 

retinal fundus pictures is one of the most prominent 

causes of DR. 

Diabetic retinopathy will be treated using Focal laser 

therapy, Scatter laser treatment, and Vitrectomy. Surgery 

may minimize or avoid diabetic retinopathy, but it is not 

a cure-all. Because of the probability of a long-term 

disease, more retinal injury and eventual vision loss are 

also possible consequences. A accurate illness diagnosis 

may be necessary as a consequence. This is done to 
ensure that the pictures have appropriate vessel 

segmentation and that noise is reduced. Fluorescein 

angiograms and optical coherence tomography need 

fluid or dies to be supplied to the eye of the patient after 

the acquisition of the Retinal Image for diagnostic 

reasons. Diabetic retinopathy may be detected and 

alerted to both patients and clinicians using a hands-free, 

autonomous device. An automated retinal photo analysis 

system has a difficult time identifying the optic disc in 

coloured retinal pictures. The discovery of extra normal 

and dysfunctional retinal functions is necessary in order 

to prepare for the segmentation of additional functions. 
The optic disc is the point at which the retina's optic 

nerves and blood arteries enter the retinal tissue. "Blind 

spot" may be used because of the fact that it's so hard to 

see. Depending on the topic, the optic disc's diameter 

may range from 80 to 100 pixels, according to an 

established fundus photograph. The multidisciplinary 
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study of clinical pictures includes photo processing, 

system learning, pattern recognition, and computer 

visualisation. Retinal images and visual translation and 

analysis are used by ophthalmologists to determine a 

wide range of diagnoses. 

Diseases of the retina, including diabetic retinopathy 
(DR). There are machines that can increase the 

diagnostic accuracy and ease of use of a retinal image 

examination. Diabetic Retinopathy (DR) is the most 

frequent ocular disease in patients with diabetes. 

Blindness and visual impairment in diabetics are mostly 

caused by Diabetic Retinopathy (DR). Diabetics may 

dramatically lower their risk of vision loss by being 

diagnosed early and receiving adequate treatment for 

diabetic eye disorders. Going through a large number of 

photographs with the assistance of medical specialists is 

both time consuming and thrilling. These anomalies 

include micro aneurysms and haemorrhages, which may 
be caused by DR. Yellowish intra retinal deposits termed 

as hard exudates are deposits of serum lipoproteins. 

Exudates are formed when lipid and/or fat leaks from 

blood vessels. Loss of eyesight may occur if the 

exudates expand to the macula. 

This research compares Morphological techniques to 

conventional retinal pictures to find exudates in retinal 

images utilizing Morphological methods. In Western 

nations, retinal disorders are a frequent cause of 

blindness among adults in their working years. 

It is possible to avoid blindness by getting an early 
diagnosis. Early signs and symptoms of diabetes, 

glaucoma, retinoblastoma, and age-related macular 

degeneration may be detected using fundus imaging. 

With the aid of a high-definition laser camera, 

photographs of eyes of various colors are examined. It's 

referred to as a fundus photograph. These fundus 

pictures may be analyzed using MATLAB.Automated 

screening allows for a faster and more accurate 

diagnosis. 

Fundus pictures may be processed utilizing 

morphological procedures, filters, and thresholds to 

identify diabetic retinopathy-induced retinal 
abnormalities. An increase in intraocular strain in an 

afflicted person's fundus image causes glaucoma. 

Clustering criteria and morphological procedures are 

utilized to diagnose glaucoma using the K method. 

Retinoblastoma is a cancer of the retina that develops 

from a malignant tumor inside the retina. 

Retinoblastoma may be diagnosed using the log 

transform and the fast Fourier transform. When it comes 

to age-related vision loss, age-related macular 

degeneration is the principal culprit. Using thresholding 

and equating of the histogram  
 It is possible to view a user's retinal pictures and related 

symptoms through the graphical user interface in order 

to diagnose four types of retinal illnesses. In order to 

observe how our retinas have altered, we will be 

presented the processed picture. 

First, diabetic retinopathy patients are photographed 

using a digital fundus camera. The original artwork uses 

red, green, and blue as its main colors. The RGB picture 

is first transformed to a grayscale image for subsequent 

processing. After that, noise reduction methods are used. 

In this example, the median filter is used. Use the 

median filter to reduce noise while preserving the 

image's clarity. The contrast-limited Adaptive Histogram 

Equalization method is used to improve the picture 

generated by the median filter. 

Morphological surgery is then performed on the newly 
enhanced picture. Morphological processes include 

dilation, erosion, closure, and opening. In this case, the 

closing statement is employed. As a consequence, 

previously closed intensity values no longer were. The 

threshold value is used to transform morphological 

findings into binary pictures.. First, we use the grey 

thresh technique to get the cutoff value for 

morphological analysis results. Only now can the 

exudates be seen in the retinal pictures of the patients. 

In Western nations, retinal disorders are a frequent cause 

of blindness among adults in their working years. to 

avoid blindness by getting an early diagnosis. Early 
signs and symptoms of diabetes, glaucoma, 

retinoblastoma, and age-related macular degeneration 

may be detected using fundus imaging. With the aid of a 

high-definition laser camera, photographs of eyes of 

various colors are examined. It's referred to as a fundus 

photograph. 

These fundus pictures may be analyzed using MATLAB. 

Automated screening allows for a faster and more 

accurate diagnosis. Fundus pictures may be processed 

utilizing morphological procedures, filters, and 

thresholds to identify diabetic retinopathy-induced 
retinal abnormalities. An increase in intraocular strain in 

an afflicted person's fundus image causes glaucoma. 

Clustering criteria and morphological procedures are 

utilized to diagnose glaucoma using the K method. 

1.1 Motivation 

Pathologies in the retina like Diabetic Retinopathy 

\s(DR) (DR). In order to make their task more simpler 

retinal image analysis system might be designed to make 

the diagnosis more efficiently. DR is the most common 

eye problem in diabetes is Diabetic Retinopathy. DR is 

internationally the leading cause of visual impairment 

and cause blindness in diabetic people. Diabetic patients  
needed to be checked for early diagnosis and prompt 

therapy of diabetic eye disorders which may greatly 

lower the chance of visual loss. Reviewing enormous 

amount of photos by the doctors is time consuming and 

pricey. a number of defects in the retina includes 

haemorrhages, micro aneurysms, and hard DR causes 

exudates and cotton wool patches. Yellowish intra 

retinal deposits known as "hard exudates" are the most 

common kind.  lipoproteins from the blood Forming of 

exudates  When faulty blood arteries spill lipids or fats. 

If the exudates go far enough into the eye, it's possible to 
lose vision. retinal ganglion cell layer This study 

examines the use of Identification of exudates using 

morphological methods in photos of the retina are 

compared to normal retinal images pictures used mostly 

to identify exudates The retinal blood vessels must be 

manually segmented laborious and time-consuming, as 

well as the creation of a comprehensive plan The 

intricacy of the data makes segmentation more difficult. 

The vascular network is very large.. Consequently, 

automatic As a result of the time and effort saved by 
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segmentation,  the time and work that must be put in, 

and in the ideal circumstance, As good or better results 

may be achieved using an algorithm. Manual labeling 

yields expert outcomes in segmentation. It's preferable to 

have in real-world applications to Configuration-

independent algorithmic processes numerous variables 
that even non-experts may make use of the ability to use 

this technology Automated vessels of the blood As a 

result of the difficulty in segmenting the market, the 

variety of vessel sizes, as well as the contrast in the 

photographs such as a wide array of retinal 

images borders of the retinal image, optic disc, and 

lesions of the retina as a result of illnesses. Even though 

there are a variety of approaches, For retinal 

segmentation, there is still a lot of room to make things 

better It’s a group of deep neural networks that make up 

a Convolutional Neural Network. A convolution is just a 

filter being dragged over the input signal. Computer 
vision tasks have become more dependent on 

convolutional neural networks, which were inspired by 

human vision and built to withstand invariant 

transformations such as scaling, translation, and 

rotations. It all began with deep convolutional networks, 

which were able to break new ground in image 

recognition. 

1.2 Initial Stage 

Selecting the starting points of the FMM algorithm. Here 

we select points that belong to the blood vessels of the 

optic disc since the optic disc is the origin of all vessels 
crossing the retina. After that we select the goal points of 

the forward propagation stage, those points are selected 

at the end of each blood vessel of the retina. FMM is 

then implemented so that it matches start points to the 

maximum available number of the goal points resulting 

in an approximated map of the retinal blood vessels. 

Then a back tracking procedure starts from the goal 

points towards start points drawing a single-pixel route 

from each end point to the start point. This route can be 

defined as the blood vessel tree of the retinal image. The 

algorithm was applied on images taken from the familiar 

DRIVE and STARE data sets. Forward propagation and 
back tracking stages for a single DRIVE image with 

limited number of end points. Pre-processing stage: here 

we try to have an initial approximation of the retinal 

blood vessel position. The importance of this stage 

comes from the huge amount of noise in fundus images 

and the convergence of the intensity values among 

adjacent pixel at the first place, and from the high 

sensitivity of the FMM against contrast values of the 

adjacent pixels. FMM efficiency increases obviously as 

contrast increase. On the other hand, FMM becomes 

blind when contrast decrease and tends to cross existing 
constrains which affects vessel tracing badly. To 

overcome these problems, the pre-processing stage 

included a median filtering procedure, followed by local 

numerical analysis of the retinal pixels in order to 

estimate most probable position of the blood vessel. This 

step is of great importance to magnify the FMM 

efficiency since it creates a kind of clear borders that can 

be considered during exploration process. This step can 

also reduce the number of iterations and time 

consumption required for exploration process. This 

initial estimation of the position of blood vessel  

2. Architecture Diagram 

 
Figure 2: Pre-processing, Classification and 

Evaluation of Fundus Image 

 

3. Signs Of Diabetic Retinopathy 

Ophthalmologists visually scan and analyze retinal 

photographs to discover retinal abnormalities such 

as diabetic retinopathy (DR) (DR). The DR is the 
Diabetic eye problems are the most frequent. 

Retinopathy. Diabetic patients must be checked for 

Diabetic eye should be recognized early and treated 

immediately. Illnesses that may drastically lessen 

the probability of vision loss. Large boats are 

normally easy to recognize thanks of their striking 

contrast with the background in the images but, 

recognizing little vessels is much more tough owing 

to due to the photos' inadequate contrast The 

recommended To eliminate the thin vessels, a fresh 

filter is utilized. So finding of a blockage in the 
retinal blood vessels thanks to the capacity to 

recognize both large and thin vessels Early Patients 

may benefit from early diagnosis and treatment. 

Individuals suffer from identical eye ailments 

a. Micro-aneurysms: These are balloon-like forms 

on the sidewalls of capillaries that occur as the 

capillary walls degenerate. Micro-aneurysms show 

as single red dots that are not related to any blood 

artery. They are frequently the first symptoms of DR 

that may be recognized. 

b. Hemorrhages: Capillary wall disintegration 

results in blood leakage, which may vary in size and 
form according on the retinal layer in which the 

veins are positioned. Dot, blot, and flame 

hemorrhages are the three forms of hemorrhages. 

c. Exudates: Oedema leakage is commonly induced 

by capillary collapse. Oedema buildup causes retinal 

thickening. Exudates are oedema-related lipid 

residues. They show as waxy yellow lesions with a 

variety of patterns such as solitary patches, tracking 

lines, rings (circinates), and macular stars. 

d. Proposed System 

37 resolution fundus retinal images make up the  
HRF Image Database, 15 of which are labelled  
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as healthy and 15 of which are labelled as diabetic.Even 

though fundus images are rectangular, the retinal area is 

circular. Because of this, fundus pictures must be filtered 

using retinal region masks [8]. The Kaggle photos of the 

fundus utilised in the proposed work have been modified 

in several ways. Because of this, a pre-processing 
method is required. Thus, in order to optimise the 

training and testing process, the following pre-

processing strategy is used:All photos have been scaled 

to 224 X 224 X 3 and rebalanced. To get a high level of 

accuracy for training, the dataset contains a large number 

of photos from the No DR category and few images 

from other categories. 

The photos have been divided into two groups, '0' and 

'1'. "1" denoted every remaining category, whereas "0" 

represented the absence of any DR categories. Even 

though there are less photos in the No DR category, this 

would still be a good classification.An even distribution 

across the entire dataset was achieved by first 

normalising the intensity values across all photos.CNN 

Model: Building The Sequential model was used for this 

study because it allows for the model to be built layer by 
layer in Kera. Images can be classified using a 

Convolutional Neural Network (CNN). There are visual 

patterns accessible from pixel images that CNN has 

decided to employ since it recognises them with minimal 

pre-processing. The convolutional neural network has 

been used to extract features, and the classification has 

been done with fully connected and SoftMax layers, 

respectively. The reusability mechanism is employed for 

the feature extraction process 

4. Results 

 
Fig 3. Diabetic retinopathy may be detected in human retinal pictures using a variety of automated technologies 

 

 
Fig 4 All pixels are deducted from the highest possible value provided by the class in order to get their output pixel 

value in an intensity or RGB picture complement 
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6. Conclusion 

The early identification of diabetic retinopathy may 

substantially assist to effectively recover from this 

condition. But the clinical diagnostic procedure is both 

expensive and time consuming. The analysis of medical 

pictures in computer vision has extremely quick 
processing capabilities and can be provided improved 

prediction accuracy. In this system we have created a 

computer model to predict the Diabetic Retinopathy 

(DR) (DR). The key benefit of this system is that it is 

ideally suited for evaluating the data with preloaded 

input to identify the correct result with better 

performance and use a less amount of time in processing 

and forecasting the outcomes. Hence it helps physicians 

in initiating the treatments early for the patients and also 

it helps in diagnosing more patients within a shorter 

period of time. 

References 
1. Paweł Liskowski, Krzysztof Krawiec, Member, 

Citation information: DOI 10.1109/ 

TMI.2016.2546227, IEEE Transactions on Medical 

Imaging “Segmenting Retinal Blood Vessels with 

Deep Neural Networks”. 

2. R. Nekovei and Y. Sun, “Back-propagation network 

and its configurationfor blood vessel detection in 

angiograms.” IEEE Transactions on Neural 

Networks, vol. 6, no. 1, pp. 64–72, 1995. [Online]. 

Available: http://dblp.uni trier.de/db/journals/ 

tnn/tnn6.html #NekoveiS95 
3. G.E. Hinton, N. Srivastava, A. Krizhevsky, I. 

Sutskever, and R. R. Salakhutdinov, “Improving 

neural networks by preventing co-adaptation of 

feature detectors,” arXiv preprint arXiv:1207.0580, 

2012. 

4. Y. Bengio, “Learning deep architectures for ai,” 

Foundations and trendsR in Machine Learning, vol. 

2, no. 1, pp. 1–127, 2009. 

5. J. Schmidhuber, “Deep learning in neural networks: 

An overview,”Neural Networks, vol. 61, pp. 85–
117, 2015. 

6. A. Krizhevsky and G. Hinton, “Learning multiple 

layers of features from tiny images,” Computer 

Science Department, University of Toronto, Tech. 

Rep, vol. 1, no. 4, p. 7, 2009. 

7. A. Hyvärinen and E. Oja, “Independent component 

analysis: algorithms and applications,” Neural 

networks, vol. 13, no. 4, pp. 411–430, 2000. 

8. A. J. Bell and T. J. Sejnowski, “Edges are the" 

independent components" of natural scenes,” in 

NIPS, 1996, pp. 831–837. 

9. A. Dosovitskiy, J. T. Springenberg, M. Riedmiller, 
and T. Brox, “Discriminative unsupervised feature 

learning with convolutional neural networks,” in 

Advances in Neural Information Processing 

Systems, 2014, pp. 766–774. 

10. X. Jiang and D. Mojon, “Adaptive local 

thresholding by verificationbased multithreshold 

probing with application to vessel detection in 

retinal images,” Pattern Analysis and Machine 

Intelligence, IEEE Transactions on, vol. 25, no. 1, 

pp. 131–137, 2003. 

11. A. Osareh and B. Shadgar, “Automatic blood vessel 
segmentation incolor images of retina,” Iran. J. Sci. 

Technol. Trans. B: Engineering, vol. 33, no. B2, pp. 

191–206, 2009. 

 

 


