
DOI: http://dx.doi.org/10.26483/ijarcs.v13i2.6812 

Volume 13, No. 2, March-April 2022 

International Journal of Advanced Research in Computer Science 

RESEARCH PAPER 

Available Online at www.ijarcs.info 

© 2020-2022, IJARCS All Rights Reserved       45 

ISSN No. 0976-5697 

 

BLOOD VESSEL MOLECULAR SEGMENTION AND ANALYSIS IN DIABETIC 

RETINAL IMAGES IN IMAGE PROCESSING USING MATLAB 

 
Shweta A.Gudadhe1 , Dr.Archana O. Vyas2 

M-Tech Scholar1, Guide & H.o.D2 

Department of Electronics & Telecommunication Engineering1,2 

G.H.Raisoni college of Engineering and Management, Amravati1,2 

 
Abstract: Diabetes retinopathy is a long-term condition that damages the retina and other portions of the diabetic patient's body, including the 

eyes. The people with Diabetic retinopathy who have been suffering for a long time would go blind even if it reached its extreme. Diabetic 

retinopathy's devastating effects can be minimised if individuals are diagnosed as soon as possible. Diabetic retinopathy must be detected early 

if a person is to have a chance of regaining their vision and receiving proper treatment. Diabetic retinopathy can be detected from retinal 

fundus images using image processing and deep learning, as shown in this work. An extraction phase and a classification phase are both 

included in the proposed study. By segmenting blood vessels and recognising micro aneurysms in digital fundus images, we were able to 

extract the most relevant information. After a Convolution Neural Network was used to analyse the images, the classification was carried out. 

Diabetic retinopathy can be diagnosed from retinal fundus pictures using the proposed method, according to the results. 
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I. INTRODUCTION 

 

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]. According to a study by Ryan Lee et al., one-third of the 

world's 285 million diabetics experience symptoms of DR, 

and that number is expected to grow dramatically in the 

future years. 

Blood vessels, optic discs, and the macula comprise a 

healthy retina, and any changes to these structures are signs 

of an underlying condition [2]. 

In addition, damage to the retina's small blood vessels and 

neurons results in diabetic retinopathy. Swelling and leakage 

of blood vessels, as well as the development of aberrant new 

blood vessels inside the retina, are all symptoms of diabetic 

retinopathy.Difficulty seeing objects clearly, squinting, 

having trouble judging distances, squinting, and having 

trouble distinguishing light from dark are all symptoms of 

Diabetic Retinopathy [3].  

Retinal swellings, aneurysms, leaks, aberrant blood vessel 

expansions, and damaged nerve tissue are all signs and 

symptoms of diabetic retinopathy. PDR (proliferative 

diabetic retinopathy) and NPR (non-proliferative diabetic 

retinopathy) are the most common types of diabetic eye 

disease (NPDR).  

 

To further simplify the NPDR, the number of bleeding or 

leaky places is broken down into three levels: mild, 

moderate, and severe. Diabetic retinopathy has progressed 

abnormally, and leaking of blood vessels into the retina has 

occurred. A moist and irritated retina is the final stage of the 

disease. Many abnormalities of the retina can be detected at 

the NPDR stage, including haemorrhage, excretion and 

micro aneurysm. Exudate may be a basic symptom of DR; 

soft exudates are shown as light yellow or white regions 

with distracting edges, while hard exudates are represented 

as yellow waxy patches within the retina [5]. Haemorrhages 

can be diagnosed by the feel of blood specks on the retina. 

Using several rotated versions of Kirsch masks on the green 

component of the primary image, they first detect yellowish 

objects, then things with sharp edges. Exudates are defined 

as yellowish objects with sharp edges [6]. One of the most 

significant reasons of DR is the presence of exudates in the 

retinal fundus images. 

Focal laser treatment, Scatter laser treatment, and 

Vitrectomy will be used to treat diabetic retinopathy. 

Diabetic retinopathy can be lessened or prevented with 

surgery, but it is not a complete cure. Due to the possibility 

of a lifelong condition, further damage to the retina and 

eventual vision loss are also conceivable outcomes. As a 

result, it is possible that a correct disease diagnosis is 

required. All photos are pre-processed in order to achieve 

good vessel segmentation and to reduce noise from the 

images. Fluid or dies are administered to the eye of the 

patient after the Retinal Image is acquired for diagnostic 

purposes such as Fluorescein angiogram and optical 
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coherence tomography. For both doctors and patients, a 

hands-free, autonomous system that can detect diabetic 

retinopathy and alert them to it would be preferable. 

Detecting the optic disc in coloured retinal images is a big 

challenge with an automated retinal photo analysis device. 

Preparation for the segmentation of additional normal and 

abnormal retinal functions requires the detection of the 

same. The optic disc is where the retina's optic nerves and 

blood vessels enter. Because of this, it is also referred to as 

the "blind spot". According to a well-known fundus pix, the 

diameter of the optic disc is between eighty and one hundred 

pixels for each subject. Photo processing, system learning, 

pattern recognition, and pc visualisation are all part of the 

multi-disciplinary research in clinical images. 

Ophthalmologists use retinal pictures and visual translation 

and analysis to make a variety of diagnoses. 

Diabetic Retinopathy and other retinal diseases (DR). A 

retinal picture evaluation machine can be designed to 

improve diagnostic accuracy and make their task easier. 

Diabetic Retinopathy (DR) is the most common eye 

problem in diabetes. Diabetic Retinopathy (DR) is the 

leading cause of visual impairment and blindness in 

diabetics worldwide. For diabetics, early detection and 

appropriate treatment of diabetic eye diseases can 

significantly reduce the risk of vision loss. It is both time 

consuming and exhilarating to go through a massive 

collection of images with the help of medical professionals. 

Micro aneurysms and haemorrhages are among the retinal 

abnormalities that can be produced by DR. Deposits of 

serum lipoproteins, known as hard exudates, are yellowish 

intra retinal deposits. Blood arteries that leak lipid and/or fat 

form exudates. If the exudates spread into the macular area, 

vision loss can result.  

Detecting exudates in retinal images using Morphological 

strategies is the focus of this study, which compares 

Morphological tactics to conventional retinal images. 

Retinal diseases are a common cause of blindness among 

people of working age in Western countries around the 

world.  

As a result, it is possible to prevent blindness by obtaining 

an early diagnosis. Fundus images can be used to detect 

early indications and symptoms of diabetic retinopathy, 

glaucoma, and retinoblastoma, as well as age-related 

macular degeneration.  

Using images captured with a high-definition laser camera, 

images of eyes with different colour variations are 

compared. These images are known as fundus photos. 

MATLAB may be used to extract the functions from these 

fundus images. 

Faster and more accurate diagnosis can be made thanks to 

automated screening.  

In order to detect diabetic retinopathy-induced macular 

abnormalities, fundus images can be processed using 

morphological operations, filters, and thresholds. Glaucoma 

is caused by an increase in intraocular strain in the affected 

person's fundus picture. The K-approach clustering set of 

criteria and morphological operations are used to diagnose 

glaucoma. The development of a malignant tumour within 

the retina causes retinoblastoma. Log transform and rapid 

Fourier transform are used to diagnose retinoblastoma. 

Macular deterioration is the primary cause of age-related 

vision loss. employing histogram equalisation and 

thresholding,  

ARMD can be diagnosed. In order to diagnose four retinal 

diseases, the graphical user interface can be used to access 

the user's retinal images and their associated symptoms. 

People will be shown the processed image to see how our 

retinas have changed in comparison to the original image. 

Digital fundus camera photos are taken from diabetic 

retinopathy patients first. Red, green, and blue are the 

primary colours of the original artwork. 

 

 For further processing, the RGB image is converted to a 

grayscale image. Afterwards, noise reduction techniques are 

employed. The median filter is used in this case. Use the 

median filter to minimise noise while maintaining the 

sharpness of the image's edges. To enhance the image 

produced by the median filter, the contrast-limited Adaptive 

Histogram Equalization technique is used.  

The improved image is then subjected to morpholodical 

surgery. Dilation, erosion, closure, and opening are all 

morphological activities. Closing is used in this instance. As 

a result, the intensity values that were before closed were no 

longer closed. Morphological results are converted into 

binary images by utilising the threshold value. First, we 

calculate the threshold value of the outcome of 

morphological analysis using the grey thresh method. It is 

only now that the exudates may be seen in the retinal images 

Retinal diseases are a common cause of blindness among 

people of working age in Western countries around the 

world. As a result, it is possible to prevent blindness by 

obtaining an early diagnosis. Fundus images can be used to 

detect early indications and symptoms of diabetic 

retinopathy, glaucoma, and retinoblastoma, as well as age-

related macular degeneration. Using images captured with a 

high-definition laser camera, images of eyes with different 

colour variations are compared. These images are known as 

fundus photos.  

MATLAB may be used to extract the functions from these 

fundus images. Faster and more accurate diagnosis can be 

made thanks to automated screening. In order to detect 

diabetic retinopathy-induced macular abnormalities, fundus 

images can be processed using morphological operations, 

filters, and thresholds. Glaucoma is caused by an increase in 

intraocular strain in the affected person's fundus picture. The 

K-approach clustering set of criteria and morphological 

operations are used to diagnose glaucoma.  

The development of a malignant tumour within the retina 

causes retinoblastoma. Log transform and rapid Fourier 

transform are used to diagnose retinoblastoma. Macular 
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deterioration is the primary cause of age-related vision loss. 

employing histogram equalisation and thresholding, ARMD 

can be diagnosed. In order to diagnose four retinal diseases, 

the graphical user interface can be used to access the user's 

retinal images and their associated symptoms.  

People will be shown the processed image to see how our 

retinas have changed in comparison to the original image. 

Diabetic Retinopathy and other retinal diseases (DR). A 

retinal picture evaluation machine can be designed to 

improve diagnostic accuracy and make their task easier. 

Diabetic Retinopathy (DR) is the most common eye 

problem in diabetes. Diabetic Retinopathy (DR) is the 

leading cause of visual impairment and blindness in 

diabetics worldwide.  

 

I. ALGORITHM DESCRIPTION 

 

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. 

 

III. ARCHITECTURE DIAGRAM 

 
Figure 1: Pre-processing, Classification and Evaluation 

of Fundus Image 

 

IV. METHODOLOGIES 

 

37 resolution fundus retinal images make up the HRF 

Image Database, 15 of which are labelled 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 

V. CONCLUSION 

The early detection of diabetic retinopathy can significantly 

help to successfully recover from this disease. But the clinical 

diagnosis process is both costly and time consuming. The 

analysis of medical images in computer vision has very 

fast processing capability and can be given better 

prediction accuracy. In this system we have designed a 

computational model to predict the Diabetic Retinopathy 

(DR). The major advantage of this system is that it is well 

suited for analyzing the data with preloaded input to detect 

the accurate result with greater performance and consume 

a less amount of time in processing and predicting the 

results. Hence it helps doctors in starting the treatments 

early for the patients and also it helps in diagnosing more 

patients within a shorter period of time. 
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