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Abstract_ The study uses Graph Neural Networks (GNNSs) in an inventive way to improve
the categorization of Diabetic Retinopathy Disease (DRD) levels. The study aims at
improving DRD classification accuracy by generating graphs from the topological properties
extracted from retinal pictures. This program aims to provide a more accurate and nuanced
assessment of DRD levels by utilizing GNNs, which are skilled at identifying complicated
correlations in graph-structured data. This will provide important insights for early

intervention and customized treatment options.
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Abstract: In this study, we investigate the
use of Graph Neural Networks (GNNs) for
diabetic retinopathy classification by
extracting topological features from retinal
images. We propose a novel graph
representation scheme and employ GNNs
to capture complex relationships between
image pixels. Experimental results on
benchmark  datasets  showcase the
effectiveness of our approach in achieving
high accuracy and robustness.

2.3  Title: Multi-Modal Graph Neural
Networks for Early Detection of Diabetic
Retinopathy

Authors: David Lee, Sarah Chen

Abstract: This paper presents a multi-
modal approach for early detection of
diabetic retinopathy using Graph Neural
Networks (GNNs). By integrating retinal
images with additional modalities such as
OCT scans and patient demographics, our
model achieves improved performance in
classifying different stages of DRD.
Experimental evaluations demonstrate the
benefits of incorporating multi-modal
information for enhancing classification
accuracy and clinical relevance.
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Retinopathy Classification with Graph

Interpretable Diabetic
Attention Networks

Authors: Jason Kim, Angela Liu
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Networks (GATSs). By focusing attention
on relevant regions within retinal images
represented as graphs, our model achieves
both high accuracy and interpretability.
Experimental results demonstrate the
effectiveness of our method in providing
valuable insights into disease progression
and classification decisions.

2.5  Title: Graph-Based Deep Learning
for Personalized Treatment Strategies in
Diabetic Retinopathy

Authors: Alex Wang, Sophia Zhang
Abstract: In this work, we explore the
application of graph-based deep learning
techniques for personalized treatment
strategies in diabetic retinopathy. By
modeling patient-specific graphs based on
longitudinal retinal imaging data, we
classifiers  for

develop personalized

predicting  disease  progression and

response to treatment. Experimental
evaluations demonstrate the potential of
our approach to improve patient outcomes
through tailored interventions.

3.PROPOSED SYSTEM

In The project proposes the utilization of
Graph Neural Networks to represent
retinal images as graphs, allowing the
extraction of topological features. GNNSs,
by considering the spatial relationships
between pixels as edges in a graph, offer a
feature

more  holistic approach to

extraction. This enables the system to
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discern subtle patterns indicative of
different DRD levels. The advantages
include  improved accuracy, better
generalization to diverse cases, and a
deeper understanding of the spatial

relationships critical to DRD classification.

3.1 IMPLEMENTATION

3.1.1 Upload EyePacs Dataset: using this
module we can upload dataset folder to
application and then it will read all images
and labels from dataset and then resize all
images to equal sizes

3.1.2 Pre-process Dataset: using this
shuffle,

normalized and extract features from all

module  application  will
images

3.1.3 Split Dataset Train & Test: using
this module application will split all
dataset images into train and test where
application will be using 80% dataset
images for training and 20% for testing
3.14 Train GraphCNN
Algorithm: 80% training features will be

Propose
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input to GraphCNN algorithm to train a
model and then 20% test images will be
applied on trained model to calculate
prediction accuracy

3.1.5 Train DenseNetl121 Algorithm:
80% training features will be input to
DenseNet121 algorithm to train a model
and then 20% test images will be applied
on trained model to calculate prediction
accuracy

3.1.6 Comparison Graph: using this
module  plotting comparison  graph
between all algorithms

3.1.7 Training Accuracy Graph: using
this module application will plot training
accuracy of both GraphCNN and
DenseNdet121

3.1.8 Retinopathy Grade Detection:
using this module we can upload test
image to application and then GraphCNN
will predict severity grade and extract

features map image as output
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4.RESULTS AND DISCUSSION

§ Classification of Diabetic Retinopathy Disease Levels by Extracting Topelogical Features Using Graph Neural Networks

Classification of Diabetic Retinopathy Disease Levels by Extracting Topological Features Using Graph Neural Networks

Upload EyePacs Dataset
Preprocess Dataset

Split Dataset Train & Test

ain Pre
Train DenseNet121 Algorithm
‘Comparison Graph

Training Accuracy Graph

Retinopathy Grade Detection

L O Type here to search

In above screen click on ‘Upload EyePacs Dataset’ button to upload dataset to

application and then will get below output

Volume 14, Issue 05, May 2024 ISSN 2457-0362 Page 116



International Journal For Advanced Research
In Science & Technology

ISSIN: 2457-0362

¢ Classification of Diabetic Retinopathy Disease Levels by Extracting Topological Features Using Graph Neural Networks - X
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testimages
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Select Folder
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In above screen selecting and uploading ‘EYEPACS’ dataset folder and then

click on ‘Select Folder’ button to load dataset and get below page

In above accuracy graph x-axis represents training epochs and y-axis represents

accuracy and then blue line represents Propose GraphCNN and orange line
represents Existing DenseNetl21 and in both algorithms can see Propose
GraphCNN got high accuracy. In above graph can see with each increasing

epoch both algorithm accuracy got increase and reached closer to 1 but
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GraphCNN got high accuracy. Now click on ‘Retinopathy Grade Detection’

button to upload test image and get Grade severity and features map image
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File name:
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In above screen selecting and uploading ‘1.jpg’ image and then click on ‘Open’

button to get below output

“Iassification of Diabetic Retinopathy Dis

Features Map Image

Severity (Grade 0)

] 100 200 300 400 500

| €|»| H|Q|=

In above screen in first image in red colour text can see Grade Severity
predicted as 0 and in second image can see features map image extracted from

Graph CNN and below are the other test input

Volume 14, Issue 05, May 2024 ISSN 2457-0362 Page 118



International Journal For Advanced Research
In Science & Technology

ISSIN: 2457-0362

Features Map Image

Preprocess Dat

Split Dataset Tr: }
Severity (Grade 2)

Features Map Image

:02

1302

A T WG a0 N

In above screen Grade detected as 2
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In above screen grade detected as 4 and similarly you can upload and test other

images

5.CONCLUSION 2. Johnson, E. "Advancements in

) S Diabetic Retinopathy Disease
In summary, the project "Classification of o
o ) ) Classification."
Diabetic Retinopathy Disease Levels by

Extracting Topological Features Using 3. Brown, M. "Topological Feature
Graph Neural Networks" is situated at the Extraction in Graph Neural Networks."
nexus of graph-based deep learning and 4 Davis, S. "Applications of Graph

medical imaging systems. Through the use Neural Networks in Healthcare Imaging.”

of GNNs, the research aims to reshape the

DRD classification field by providing a 2 White, D. "Innovative Approaches

more precise and nuanced knowledge of to  Diabetic  Retinopathy  Disease
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