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Abstract---Automatic Diabetic Retinopathy (DR) prediction and
treatment are essential to save patients' vision also support
optometrists with large-scale screenings. The goal of DR screening is
to catch the disease in its earliest stages, allowing for successful
therapy to begin. The significant expense of manually computing has
minimised through the use of digitized fundus images in current DR
analytical techniques. Smart health monitoring technologies that can
lessen the stress on ophthalmologists are a constant goal of
researchers [1]. Convolutional neural networks (CNN) with parameters
tweaking for DR identification are discussed in this research. Network
protocols can be fine-tuned in order to alleviate class imbalance. A
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benchmark retinal datasets is used to evaluate the impact of several
filters more than on the categorization hidden layers. One minute and
23 seconds of production time yields an accuracy of 87.5%, with
merge losses of 0.6370. For fundus images, the suggested strategy
achieves a 13 percent increase in accuracy over modern techniques,
proving its superiority.

Keywords---Convolutional Neural Network, Automation Retinal
Fundus images Identification (DR Detection), Imbalanced Class Issue,
Fine Tuning, and Network Parame.

I. Introduction

A progressive illness, Diabetic Retinopathy (DR) results in retinal detachment at
various stages. If left untreated, this prolonged scenario could result in acute
eyesight. Proliferative and non-proliferative DR could be distinguished by the
presence of retinal haemorrhage in the non-proliferative DR (NPDR). The three
levels of NPDR are mild, moderately, and intense. Prevention and intervention are
necessary for people with mild NPDR, while more severe NPDR and PDR stages
customers seek radiation treatment. Micro aneurysms (MAs), Haemorrhages
(HMs), Exudates (EXs) and Cotton Wool Spots (CWs) are among some of the
abnormalities that can be seen in the retinal surfaces at the NPDR phase. By
recognising the condition early on, automatic DR screening tools hope to help
patients get better faster. It is less time-consuming and expense to use imaging
technology of the retina for DR screening than to use the manually images
graded. The hunt for automatic analysis solutions to relieve optometrists of their
subjectivity and screenings burden continues incessantly among researchers [3].

Traditional ml methods for determining the seriousness of DR appeared in the
literature. Devinder Kumar, et al. presented a CLEAR-DR system to enhance
clinical decision making for DR [4]. In order to grade NPDR phases, Ahmed
Etanboly and his colleagues have proposed an effective computer-aided design
(CAD) system [5]. In order to identify the 12 unique retinal levels, a segmented
strategy was adopted. To classify DR grades into mild/moderate severity, a strong
fusing classifying CNN was trained. Different types of DR lesions, such as MAs,
HMs and EXs, can be classified using a three-stage approach described by Anam
Tariq [6]. A number of filter banks were utilised for the extraction of lesion
features, which was followed by the identification for every lesions candidates.
Investigation into deep convolutional neural network-based approaches for DR
diagnostics has superseded the usage of traditional diagnostic approaches, which
have been supplanted by neural networks.

Image interpretation and analysis using Convolutional Neural Networks (CNN)
have been demonstrated in the medical imaging area. Gulshan, et al. [7] proposed
an Inception-v3 based CNN model for the identification and diagnosis of DR. Yang
et al. presented a two-stage deep CNN structure for lesion identification and DR
severity evaluation stage. Instead of using a small dataset to train the CNN model,
Chandore and Asati [9] trained their model using an enormous dataset. DR
severity grading and lesion detection are both provided by Yang's Deep CNN
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model [8]. The obtained results show that this strategy is as effective as human
perception by skilled experts in terms of results. In [9], the network was trained
on a large dataset, and the dropout layer approach was used to improve accuracy.
For the DR classification challenge, M. Melinscak et al. [10] used a 10 layered
convolutional network with tiny image patches to produce the best results.

A three-class DR classification has been implemented using neural networks. 17
textural criteria are employed to distinguish between regular fundus and non-
proliferative and proliferation blindness by Nayak and colleagues [11]. Validation
of the results is calculated by evaluating them to professional ophthalmic grading.
Diagnostic relevance necessitates a better interpreting strategy for the
classification of DR's. CNN-based techniques to DR diagnosis have contributed
significantly, however there are still several limitations in their actual application,
such as parameters optimization and class imbalances. It is proposed in this
paper that four distinct Deep learning architectures for DR classification on the
basis of deep learning be used with fundus images. In order to address the issue
of class imbalance, the proposed strategy calls for fine-tuning network settings.
To verify its capabilities, the suggested network's performance is examined on a
huge dataset of retinal images. Here's how the rest of the document is structured:
Convolution neural networks, fundus image data, classification techniques, and
multilayered explanation of Convolution layer are all covered in Section 2.
Implementation of the research CNN models are described in section 3. Final
thoughts and future plans are detailed in section 5, which follows results in
section 4.

II. Related Work

Categorisation of diabetic retinopathy using retinal abnormalities for
identification and grading

Due to an increase in insulin in the blood, diabetic Retinopathy (DR) affects the
retinas of people with diabetes. For diabetics, accurate detection of diabetic
retinopathy (DR) is critical. Micro aneurysms, haemorrhages, and secretions are
some of the earliest indications of DR that can be seen on the retina. [1] A unique
composite classification for the identification of retinal abnormalities is proposed
in this research. Analysis, extract of candidate lesion and feature set creation are
part of the implementation method. The technique removes background pixels
and isolates the optic disc and blood flow from the digitised retinal image during
preparation. Utilizing thresholding, all sections that may contain any form of
lesions are extracted during the candidates lesions identification phase. [12] To
aid in the classification of every feasible target region, a feature set of several
attributes including such morphology, strength and statistical is constructed. As
a result of this research, we have introduced a hybrid classification that combines
m-Mediods-based modelling with an Optimization Method to boost classification
performance. Performance measures, including as sensitivity, specificity,
accuracy, as well as the Receiver - operating characteristic Characteristic curves
(ROC) for descriptive statistics, are used to evaluate the performance of the
proposed model.
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Local image normalisation & localised lesion identification are used to
automatically identify micro aneurysms

The use of retinal image for such identification of diabetics’ eye problems is being
implemented in the United Kingdom and other countries. It has been proposed by
health authorities to use automatic picture evaluation so that person assessment
can be minimised. Retinal illness can be diagnosed by looking for the first
indications of the diseases, such as micro aneurysms (MAs). This research
demonstrates how picture contrast normalisation can increase the ability to
discriminate among MAs and some other dots that appear on the retinal by
describing automated approaches for MA detecting. [13] Contrast normalisation
approaches are evaluated. Using the watershed transform, we were able to create
a region that had no arteries or other defects in it. Using only a localized
container detection approach, dots inside containers are managed satisfactorily.
MAs can be detected individually and in photos, and the results are shown. 85.4
percent sensitivity and 83.1 percent specific rate is achieved for images that
contain MAs.

The development of a spectral domain OCT image-based integrated
framework for the automated patient examination of diabetic retinopathy
grades

In order to save a patient's eyesight, diabetic retinopathy (DR) must be diagnosed
at an early stage. It is shown in this research that an improved computer-
assisting diagnostic (CAD) approach can be used to find and grade DR in optical
coherence tomography (OCT) pictures that is not proliferative. The CAD system
that has been presented consists of three distinct steps. An integrated joint
modelling including structure, strength, and geospatial data is used to identify
the 12 unique retinal layers at the outset. Secondly, the reflectance, curvature,
and thickness of the segmented layers are quantitatively measured. It's finally
utilised to identify the subject as either normal or degenerative, and then to
determine the severity of the DR as either early stage or mild/moderate. DFCN,
trained via stacking non-negativity constraint autoencoder (SNCAE), is employed
for this. It was able to discriminate between normal and DR participants with
93% accuracy (sensitivity = 91% and specificity = 97%) using "leave-one-subject-
out" studies on 74 OCT pictures, resulting in an 88% classification among
preliminary phase and moderate to severe DR. A non-invasive diagnostic tool
based on the suggested framework was found to be accurate in this study.

III. Methodology

When we don't have enough information, we have to hire experienced people to
produce appropriate artificial intelligence and machine learning so we can make
good forecasting model. The information recorded by living beings could be
expensive and may have mistakes. So, to make a synthesis dataset, we can use a
Generative Adversarial Network (GAN) model [2], which could be received training
with a limited amount of data. Later, this GAN concept will be used to make new
images, which are mostly, started calling FAKE or COPIED pictures. In this
research work, we are using a GAN model to make a synthesised picture for
diabetic retinopathy. Complication of diabetes does a lot of damage to the eyes,
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and we are using the FUNDUS RETINA survey data from KAGGLE to build a GAN
model to assess how bad the damage is. This set of data has five different kinds of
images that have been put into five different groups or classes: NO DR,
MODERATE, SEVERE, MILD, and Inflammation DR. To do a deep study, we need
different kinds of images. We can make these images with GAN [5], and then we
can use CNN to build a classification model of GAN images.

CNN working procedure: To show how to construct a classification model using a
convolutional neural network, we will construct a 6 layer neural net that can tell
one image from another. This system we're planning on building is very short and
can also run on a CPU. Recurrent neural networks that really are good at
classifying images have a lot too many variables and take a long time to train on a
regular CPU. But our goal is to show how to use TENSORFLOW to start building a
new convolutional neural network.

Neural Networks are basically differential equations that are used to solve a
problem with optimization. Neurons are the basic unit of computation in neural
networks. A neuron takes in a value (let's say x), does some math on it (let's say it
multiplies it by a parameter w and keeps adding another parameter b), and then
comes up with a value (let's say z = wx + b). This value is sent to a non-linear
function is called activation function (f) to determine a neuron's final output, or
"activation." Activation functions come in many different forms. Sigmoid is a
popular way to turn on a function. Sigmoid neuron is the name for a neuron
whose firing function is a sigmoid function[9]. Neurons are called things like
RELU and TanH based on how they are activated. There are many different kinds
of neurons. A layer is what you get when users stockpile neural connections in a
single line. Layers would be the next basic foundation of neural networks. See the
picture with layers below.

Input Hidden Output
layer layer layer
Input #1
Input #2
Output
Input #3
Input #4

Various levels work together to find the highest rating layer, and so this
procedure keeps going until there's no progress to be made.

IV. Results and Discussion

Run the project to get the output as shown in the screen as a part of result
obtained
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As a last step, clicking on "Upload Fundus data" to upload a directory contains
FUNDUS photos of 5 categories, and you'll see the results below.

Clicking on 'Load GAN Model' will load the GAN model and produce synthesis
images, which can be seen in our previous result.
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We can view GAN generated images in the above outcome and according to the
above result text area we could see GAN created 200 color photos of size 32 X 32.
For this model to be generated and loaded in GAN pictures, click the "Load
Diabetic Retinopathy Predictions Model" tab.
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To examine the simulation result, we received a notice that read dark console
below

In the aforementioned example, CNN creates many layers, each with a distinct
image form feature. In order to generate some photos and forecast the severity of
those images, click on the button labelled 'Generate GAN Image & Predict
Severity'. Randomly selecting 10 out of a total of 200 GAN photos and displaying
them here ismore efficient way of displaying them.
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Using the GAN model, CNN was able to estimate the severity of the photos. Only
10 of the 200 photographs I've taken are shown here. Predictions for a middling
class are shown in the result below.

-
4

V. Conclusion

This research proposes four distinct CNN-based architectures for DR
classification in order to lessen the clinician's load of manually testing for
retinopathy. Using a single photo from each eye, the training set is able to
determine if the fundus is sick or not. This research attempts to correct the
problem of income disparity by adjusting network parameters. There is a
maximum of 13% improvement in the proposed method over current procedures.
The CNN network would be trained to detect between mild, moderate, and
professional must ensure of DR in the next phase of this study. An even larger
dataset is being used for the testing so that more delicate feature learning may be
applied to the fundus images. A CNN could be designed to recognise the DR
characteristic for classification algorithm of anomalies, as demonstrated in this
study.
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