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ABSTRACT:                                                       

A major health problem among the old and the 

elderly people is eye diseases. One of the most 

important internal components of the eye is called 

the retina. The retina at the back of the eye is not 

only an important part of human vision; it also 

contains valuable information that can be used for 

biometric security applications or to diagnose 

certain diseases. Quantitative analysis of the 

vascular structure of the retina helps to monitor the 

effects of glaucoma and diabetic retinopathy. 

Several morphologic characteristics of the retinal 

veins and arteries, such as diameter, length, ramus 

angle, and curvature, are diagnostically relevant 

and can be used to monitor disease progression. In 

this work, we detect blood vessels and diseases 

such as glaucoma and diabetic retinopathy. We use 

resized images to obtain traces of blood vessels. 

We propose a method to detect blood vessels, 

including three stages, pre-processing, training, and 

blood vessel detection. In addition, we propose a 

Keras model for disease detection in retinal images 

,including four main steps: pre-processing, model 

training, disease detection and Classification. Once 

classified and detected any disease, our system will 

also provide corresponding remedial measures. It 

also shows the details of the result in percentage. 

The performance of the Keras model is compared 

and analyzed in the database. The working method 

of the system is completely divided into five main 

modules: -  

 Input retinal image  

 pre-processing 

 Model training 

 Disease detection 

 Classification 

KEWORDS: - Retinal image, pre- processing, 

Model training, attribute extraction, disease 

detection, classification 

                   

I. INTRODUCTION 
A. The Human Eye 

The eye is a vital organ that gives the 

magic of sight. It lets in us to observe, react and 

adapt to surrounding environments with the aid of 

using deciphering shapes, hues and dimensions of 

items visible. This is finished whilst the lens of the 

attention focuses mild onto the photoreceptive cells 

of the retina. The photons of mild cause a reaction 

with the aid of using generating neural impulses 

which might be processed with the aid of using 

specific components of the brain.  

The anatomy of the attention visible in 

Fig. 1 can divided into 3 specific layers outside, 

intermediate and inner. The outside layer includes 

the sclera and cornea. The intermediate layer is 

break up into components: iris and ciliary body. 

The inner layer is the retina. Fig. 1 suggests the 

shape of Human Eye. Parts of human eye provide 

an explanation for beneath. 

 

 
Fig.1 Human Eye 

 

The cornea is a difficult obvious tissue 

that covers the inner floor of the attention. Sclera is 

an opaque membrane that encloses the part of optic 

globs. It lies without delay beneath the sclera which 

includes the community of blood vessels. These 

blood vessels are the essential supply of vitamins to 

the attention. Retina is an internal maximum layer 

of eye. This is chargeable for visualization of 

outside scenario. It is a skinny layer of tissue with 

inside the returned of the attention that senses mild 

and sends image on your brain. In the centre of 

retina there's the optic disk, a round to oval shape. 
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From the centre of optical nerve radiates the 

essential blood vessels of the retina. The blood 

vessels community is an vital anatomical shape in 

human retina, which is locate to apprehend specific 

forms of disease. However, guide detection of 

blood vessels isn't easy due to the fact the vessels in 

retina photograph are complicated and feature low 

contrast. For retinal anatomy ophthalmologist 

makes use of an ophthalmoscope. The retinal 

fundus photograph is broadly used with inside 

prognosis. 

 

B. Disease Description 

i) Glaucoma 

A) Primary glaucoma - because of this the reason is 

unknown.  

b) Secondary glaucoma - the situation has a 

acknowledged reason, which includes a tumour, 

diabetes, a complicated cataract, or inflammation. 

Glaucoma is a set of eye sicknesses which bring 

about harm to the optic nerve and imaginative and 

prescient loss. Detection of the OD is beneficial 

with inside the prognosis of glaucoma, optic 

neuropathies, optic neuritis, anterior ischemic optic 

neuropathy or papilledema and optic disc druses. It 

also can be used as a marker to assist find fovea/ 

macula in addition to determine if the photograph is 

of the left or proper eye.  

 

 
Fig.2 

 

ii) Diabetic Retinopathy  

Diabetic retinopathy, additionally called 

diabetic eye disease, is a clinical situation where in 

harm happens to the retina because of diabetes and 

is a main motive of blindness. Diabetes happens 

while the pancreas fails to secrete sufficient insulin, 

slowly affecting the retina of the human eye, main 

to diabetic retinopathy. It influences as much as 

eighty percentages of human beings who've had 

diabetes for two decades or more. At least 90% of 

recent instances can be decreased if there have been 

right remedy and tracking of the eyes. The longer 

someone has diabetes, the better his or her 

possibilities of growing diabetic retinopathy. The 

breakdown of the blood-retinal barrier reasons 

leakage of dilated hyper permeable capillaries and 

micro aneurysms into intracellular and extracellular 

retinal tissue with next fluid accumulation.  

Clinically full-size macular edema 

(CSME) happens if there's thickening of the retina 

regarding the centre of the retina (macula) or the 

region inside 500 m of the centre, if there are tough 

exudates at or inside 500 m of the centre with 

thickening of adjoining retina, or if there's a sector 

of retinal thickening one optic disc region or large 

in size, any a part of that is inside one disc diameter 

of the centre of the retina. This definition of CSME 

commonly refers to the edge stage at which laser 

photocoagulation remedy is considered. While 

visible loss happens while macular edema includes 

the visible centre, lesser tiers of DME might also 

additionally motive visible deterioration. 

 

 
Fig.3 

 

C. Overview 

The eye is a critical organ for the human 

being. There is sort of no paintings in our existence 

we do now no longer use our eyes. For this reason, 

we bring our eyes the essential significance and we 

call the considering physician without delay with 

inside the slightest trouble that arises in our eyes.  

With the equal respect, ophthalmologists 

want an excessive qualification of awareness and 

precision as a way to diagnose the troubles that get 

up in our eyes accurately. Any slightest mistake 

made at some stage in the analysis method will 

cause a trouble that can corrupt the patient's sight 

or maybe cause blindness. Unfortunately, below 

hard operational conditions, the ophthalmologist 

can also additionally leave out on a crucial element 

with inside the retinal picture that he checked out 

with inside the slightest loss of attention.  

The trouble is that the reflection veins are 

too skinny and tough to look closely. It is even 

extra hard to examine the obstructions in the 

consideration veins.  

We want to facilitate the ophthalmologist's 

paintings with software program that could decide 

someone of the sicknesses taking place inner them. 

Blood vessels detection is a crucial however hard 

task at some stage in surgeries. An unexpected area 
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of a blood vessel or anatomical versions can also 

additionally bring about an unintentional harm to 

the blood vessel. This trouble could make increase 

the operation time or cause an extreme 

complication. 

As the detection of Glaucoma and 

Diabetic Retinopathy is very difficult, so our 

proposed system helps the doctor to detect these 

problems easily.  

First of all, if we're going to work with 

retinal vessels, we have to know exact features of 

the vessels. Normally however, we were only going 

to find features for the detection of diseases such as 

Glaucoma and Diabetic Retinopathy in the retinal 

image in order to reduce computational time.  

 

Later on, that discussion, we have come to 

a conclusion that we need detailed result in 

percentage about the detected diseases in the retinal 

images.  

 

The fact is, retinal images are too unstable, 

too changeable to rely on static constants like 

congestion colour or vein thickness thus, and we 

have to rely on something more precise, more 

certain. Therefore, we'll start our process with an 

image processing method which will resize the 

image into 224*224 or converted into the lower 

resolution Then detect the edges of the resized 

image and will receive a normalize array.  

In the next step we trained our model 

through lobe.ai tool and build a Keras model. This 

Keras model predicts the disease and at the last it 

shows the details of the results in the form of 

percentage. Our system also gives the remedies for 

that disease.  

 

II. PROPOSED METHOD 
The proposed method for the retinal blood 

vessel detection consists of following main steps 

that is: - Input image, Pre-processing, Training 

Model, Detection and Classification. 

  

A. Input image 

Retinal images are publically available 

through kaggle were used to train and test machine 

learning model to detect retinal blood vessels. A 

variety of different blood vessels patterns, image 

lightning, and eye size were represented by these 

images. The lack of consistency displayed by these 

retinal scan images reveals the difficulty in 

distinguishing blood vessels and non blood vessels. 

We were used a dataset of diabetic retinopathy of 

89 images and 650 positive and negative images of 

glaucoma for training of machine learning model. 

 

 
Fig.4 unprocessed image 

 

B. Pre-processing  

Image pre-processing is the term for 

operations on images at the least possible level of 

construction. These operations do not enhance 

image information content but they decrease it if 

entropy is an information measure.  

The aim of pre-processing is an 

enhancement of the image data that suppresses 

undesired distortions or enhances some image 

character relevant for further processing and 

analysis task. Not all of our images are the exact 

size we need them to be resized, so it's important to 

understand how to properly resize an image and 

how resizing works.  

When an image is resized, its pixel 

knowledge is changed. For example, an image is 

reduced in size any unnecessary pixel information 

will be unused.  

In this Pre-processing step we can change 

the image size. Resizing the image into 224*224 

then in the next step we perform the edge detection 

on the resized image and finally converted into a 

normalized array of the resized images. This will 

not affect screen display. This will improve the 

contrast of the image by making it clearer.  

 

 
Fig.5 resized image 

 

C. Training Model 

The process of training a machine learning 

model involves given that an ML algorithm (that is, 

the learning algorithm) with training data to learn 

from. The term machine learning model refers to 

the model object that is formed by the training 

process. 
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 The training data must include the correct 

answer, which is known as a target or target 

attribute.  

The learning algorithm finds features in 

the training data that plot the input data attributes to 

the target (the answer that you want to predict), and 

it outputs a machine learning model that captures 

these patterns. In our system firstly we have a 

training dataset which is prepared in the pre-

processing phase. This dataset are used for training 

the machine learning model. So, we are using 

lobe.ai tool to create a machine learning model 

with Tensorflow-keras.  

  Lobe.ai tool simplifies the process of 

machine learning into three simple steps. Collect 

and label your images. Train your model and 

understand your results. Then play, improve, and 

export your model. Then rapidly label your images 

to create a machine learning dataset. 

 

 
Fig.6 sample images of DR 

 

Import images into Lobe and easily label 

them to form a machine learning dataset. Lobe.ai 

tool automatically selects the right machine 

learning design and starts training without any 

setup or formation. We can evaluate the model’s 

strengths and weaknesses with real-time visual 

results, play with the model and offer feedback to 

boost performance and then export the model with 

Tensorflow-Keras in our system. 

                  

 
Fig.7 sample images of Glaucoma 

D. Detection and Classification 

In this step the keras model which is built 

in the previous step through lobe.ai tool detects the 

disease from the input image by the user.  

 

Disease Detection is easily made by the 

matching features from the fundus images of the 

training dataset or through the keras model which is 

train from the training dataset. In this step our 

system detects the disease such as Diabetic 

Retinopathy or Glaucoma. This detection is done 

with the help of matching pattern or comparing the 

features between the training retinal images and the 

input image by the user. This matching pattern 

technique is pattern recognition. 

 

Pattern recognition is defined as a process 

of recognizing patterns by using machine 

learning. Pattern recognition process is referring to 

as a categorization of data based on knowledge 

already gained or on statistical information 

extracted from patterns and/or their representation. 

 

By this pattern recognition extract the 

disease and then classify into No disease or DR / 

Glaucoma (which you want to detect). Once the 

classification is done then if any one of the diseases 

is detected then our system also provides the 

remedy for cures from that disease. Our system 

also provides the details of the result in the form of 

percentage i.e., how much percent the chances of 

disease occurring in the input retinal fundus image. 

 

 
Fig. 8 Flow chart of Proposed Method 
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III. RERULT AND CONCLUSION 
In our project for the detection of Diabetic 

Retinopathy and Glaucoma we are train the 

machine learning model with Tensorflow-Keras by 

using lobe.ai tool. 

So, the results of this keras Model are in the form 

of detected disease in the retinal image and our 

project also provides the details of the results in the 

form of percentage. 

 

 
Fig. 9 results of Glaucoma detection 

 
Fig. 10 results of DR detection 

 

Retinal Blood Vessels Detection has been 

Envisioned for the purpose of Determining the 

disease in the eye is difficult for doctors as the task 

of distinguishing blood vessels by simply observing 

retinal images has proven to be exigent without the 

aid of technology. The aim is to reduce the problem 

of difficulty in distinguishing the blood vessels. No 

need internet or any other hardware for running the 

software. 

In our project we are not using any filter for 

cleaning the image because our tool lobe.ai is 

sufficient to extract the vessels from the fundus 

images. 
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