
Volume 9, Issue 12, December – 2024                              International Journal of Innovative Science and Research Technology                                                 

                                                   ISSN No:-2456-2165 

 

IJISRT24DEC102                                                               www.ijisrt.com                     272 

Detection of Diabetic Retinopathy using  

Convolutional Neural Networks 
 

Gokul BV1; Divyashree S2; Neelam Manoj Kumar3; DV Sreekethan4; Akash S5 

Department of Information Science Engineering 

RNS Institute of Technology, Bengaluru 

 

 

Abstract:- The main cause of vision loss worldwide is 

diabetic retinopathy (DR). This project presents a  frame 

work for automatic DR detection using retina and retinal 

images. To improve overall modeling and prevent 

overshoot, the system uses regularization techniques and 

VGG16 ,CNN  trained on ImageNet. Binary cross-

entropy loss function trains the system for for the 

project. More than 90% of tests pass when ADAM 

optimizer is used. Achieve accuracy when developing 

training programs. There is a short delay to maintain the 

lustiness of the model. This approach will be taken to use 

in real clinical settings. It is a authentic instrument for 

early treatment. 

 

I. INTRODUCTION 

 

Diabetic retinopathy (DR) is a significant barrier of 

diabetes and the chief culprit of blindness worldwide. With 

the worldwide increase in diabetes, discovery of DR in early 

age is important to prevent blindness. Over time, DR can 

range from mild to severe. Early diagnosis is supreme 

because early DR can cause immense eye impairment and 

blindness. Professional self-assessments are often the basis 

for routine damage assessments. This process is time-

consuming to implement and change rapidly. Recent 
advances in medicine and deep learning, especially during 

development, offer a way to detect DR. CNN does a good 

job of processing images. Therefore, it can functional to 

interpret retinal images. To have an effect on the depth of 

DR severity from retinal images, this project presents a 

technique of deep learning using the VGG16 CNN prototype 

instructed  on ImageNet. Dropout standardization is a part of 

it. The model uses the ADAM optimization algorithm and 

binary cross-entropy loss to obtain the most accurate and 

general DR classification. This mechanism uses audaciously 

available data to develop and validate the models. It uses 

techniques such as early delay to solve overfitting problems 
and model robustness. The framework provides a scalable 

and reliable DR screening tool that improves early diagnosis 

and rapidity, especially in remote and impoverished areas. 

 

II. LITERATURE SURVEY 

 

Brief summary of ten important papers on deep 

learning mechansims for diabetic retinopathy diagnosis. 

 

 Here is the Document: 

 

 R. Patel et al. (2023). Overview of the techniques for 

automatic diabetic retinopathy diagnosis. Computational 

bioinformatics and Medicine, 45, 78-92:They analyse 

different techniques used to detect or treat the DR. They 
particularly have thoughts on image processing methods 

and newer approaches like machine learning and 

artificial intelligence.The paper discusses mainly about 

the weakness and strengths of the techniques, which 

include the accuracy and the problems or obstacles faced 

using them in real life health situations. 

 Wang et al. (2023). A comprehensive review of 

advances in deep learning-based diagnosis of diabetic 

retinopathy. 156–169, Journal of Health Systems, 51(2): 

The paper examines the use of CNNs and hybrid models 

for detecting diabetic retinopathy in retinal images. It 

discusses advancements in image preprocessing and the 
importance of large datasets and transfer learning. 

Challenges like interpretability and bias are addressed, 

with solutions like explainable AI and cloud platforms. 

 L. Chen et al. (2023). Evaluation of a deep learning-

based diabetic retinopathy testing model. Letters on 

Pattern Recognition, 39, 301-315: Chen et al. (2023) 

evaluate a deep learning model for diabetic retinopathy 

detection, highlighting its superior speed, accuracy, and 

sensitivity compared to traditional methods. The model 

benefits from large datasets and image enhancement 

techniques. The study discusses challenges like 
interpretability and emphasizes its potential for clinical 

use and future scalability. 

 P. Rani and colleagues (2022). A overarching review of 

betterment in deep learning for the determination of 

diabetic retinopathy. Computational bioinformatics  and 

Medicine, 133, 104362: The paper explores CNN-based 

deep learning models for diabetic retinopathy detection, 

improving accuracy through preprocessing techniques. It 

highlights challenges like data imbalance and 

emphasizes integrating deep learning with IoT and cloud 

computing for remote screening. 

 M. Bharathi and P. Kavitha (2022). Description of deep 

learning methodology for retinal image detection in 

diabetic retinopathy: They concentrate on the 

convolutional neural networks and another deep learning 

concepts for the diagnosis. The research is about the 

importance of using large training models with given 

datasets effectively. The writers using the preprocessing 

models with image processing method. It will also shows 

the date imbalance and the model interchange and 

with high demands. 

 Singer and colleague (2020). Summary of deep machine 
learning techniques for diabetic retinopathy diagnosis in 

imaging. Journal of Health Systems, 44(8), 144. Pereira 

et al. (2020). Overview of deep machine learning for 
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diabetic retinopathy diagnosis. Health Technology 

Letters, 7(5), 130-138: The paper shows the CNN model 

of the detecting the diabetic retinopathy at several stages. 

The main purpose of the learning models and advance 

image processing method to increase the performance. 

The researcher said that the model should be trained very 

well to work. In this so many challenges are faced and 

by overcoming that the final working model has done. 

 M. A. Hüseyin et al. (2020). Overview of deep machine 

learning identification for retinal disease detection based 

on fundus images. Organization and control in 

biomedicine, 62, 102100: This survey studies about the 

advancements in machine learning using the retinal or 

fundus images. This discusses about the different 

architectures of the neural network and their roles in the 

treatment of diabetic retinopathy, glaucoma, and age-

related issues. The author discusses about the datasets, 

preprocessing methods and evaluation for its training and 

and validation. 

 R. Pires et al (2019). Description of deep machine 
learning in fundus images and its use in the treatment of 

diabetic retinopathy. Current Ophthalmology Research 

988–1004, 44(9):This presents a depth analysis of 

machine learning methods applied to the images for the 

detection of DR. This study discusses the use of CNN to 

divide the diseases stages and identification of the 

irregular retinal shapes or damages. The main part of the 

study shows the image enhancement and the accuracy 

for improving the model. It also explores the AI 

integration in telemedicine to detect early and provide 

the treatment. 

 R. Salki et al (2019). An analysis of convolutional neural 

networks for the diagnosis of diabetic retinopathy. 1060 

Electronics, 8(10): This analyses the applications of 

CNN. Also discusses about the different CNN 

architectures, sensitivity and specification of detecting 

the diseases stages or levels. Image augmentation  is a 

technique used to to address the variables in the image 

quality. They highlight the large data of datasets required 

for its improved performance. 

 Jelinek et al (2019). Problems and solutions: 

Computational bioinformatics and Medicine, 109, 

103367: They discuss about the main obstacles and 
solutions in bioinformatics and medicine , mainly 

focused on advanced algorithms into real world practice. 

They show the mistakes in data heterogeneity and lack of 

standardized protocols in medical AI. The solutions for 

the issues are highlighted which are the use of federated 

learning for data privacy, novel optimization methods to 

advance algorithm efficiency. 

 D. S. W. Ting et al (2018). Deep learning concept for 

diabetic retinopathy diagnosis. 576–584 Ophthalmology, 

125(4): They explore the use of depth learning for 

treatment of DR from retinal images. They show us that 

the effectiveness of CNN in gaining high accuracy, 
specificity , sensitivity for detection of the disease. They 

also highlight the potential of AI to detect early , 

improve the patient result. The main discussion are 

image quality variable, data annotation and the need for 

intervention in clinical settings. 

 R. Gargeya and colleagues (2017). Review on the 

literature of computerized recognition of diabetic 

retinopathy applying depth: They discuss the 

effectiveness of CNN and classify the diabetic stages. 

The main topics discussed are improving the image 

quality , the role of large datasets and the performance 
metrics used to correct the models. Also discuss about 

various challenges such as data variables and providing 

clinical compatibility. The potential of depth learning to 

improve the efficiency and accessibility in DR screening. 

 

III. COMPARISION OF THE SURVEY PAPERS 

 

Table 1 Comparision of the Survey Papers 

Author(s) & Year Title Methodology Key Features Advantages Limitations 

2023 - Patel, R. et 

al. 

Automated diabetic 

retinopathy detection: A 

review of deep learning 

techniques 

Overview of DL 

architectures for 

DR detection 

Comprehensive 

coverage of 

models and 

training 

Provides latest 

advancements, 

benchmark 

datasets 

Limited analysis 

on real-world 

deployment 

2023 - Wang, X. et 
al. 

Advancements in deep 
learning-based diabetic 

retinopathy detection: A 

systematic review 

Systematic 
review of DL 

models for DR 

Focus on recent 
model 

innovations 

In-depth 
performance 

metrics 

Limited dataset 
diversity in study 

comparisons 

2022 - Bharathi, M. 

& Kavitha, P. 

A review of deep 

learning approaches for 

diabetic retinopathy 

detection in retinal 

images 

Review of 

CNN-based 

approaches for 

DR 

Emphasis on 

CNNs and 

training 

techniques 

 

Strong focus on 

CNN 

benchmarks 

Comparatively 

less focus on 

other DL 

approaches 

2022 - Joshi, D. et 

al. 

Literature on automated 

diabetic retinopathy 

using deep machine 

learning models 

Analysis of DL 

model evolution 

Overview of 

training, 

performance, and 

challenges 

Broad coverage 

of DL 

advancements 

Limited practical 

insights on 

deployment 

2021 - Alam, M. R. 

et al. 

Deep learning-based 

methods for diabetic 

retinopathy detection and 
classification 

Classification 

and detection 

techniques in 
DL 

Analysis of 

classification 

accuracy 
improvements 

Highlights 

model 

advancements in 
classification 

Less focus on 

real-world 

integration 
challenges 
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2021 - Shaikh, T. 

Y. et al. 

A comprehensive 

analysis of deep 

learning-based 

automated diabetic 

retinopathy screening 

Systematic 

review of DL 

screening 

Reliability and 

data 

augmentation 

techniques 

Emphasis on 

improving DL 

robustness 

Dataset 

augmentation 

may not reflect 

real diversity 

2020 - Singh, A. et 

al. 

A summary of deep 

learning models for 

detecting diabetic 

retinopathy retinal 

pictures 

DL model 

overview for 

DR detection 

 

Examines well-

known DL 

models for retinal 

image analysis. 

 

Focus on model 

accuracy and 

real-time 

application 

Less emphasis on 

newer techniques 

and architectures 

 

2020 - Pereira, C. 
et al. 

A      Deep machine  learning 
methods for diabetic 

retinopathy broadcast 

Review of DR 
screening using 

DL approaches 

Discussion on 
model accuracy, 

sensitivity, and 

specificity 

Provides an in-
depth review of 

model types 

Limited 
exploration of 

practical 

implementation 

2019 - Pires, R. et 

al. 

A summary of deep 

machine learning and its 

uses for detecting 

retinopathy in fundus 

photos 

Analysis of DL 

methods in DR 

detection 

Transfer learning 

applications, 

CNN usage 

Focus on CNN-

based models 

 

Restricted 

information on 

newer DL models 

2019 - Sarki, R. et 

al. 

CNN for diabetic 

retinopathy 

Review of 

CNNs for DR 

screening 

In-depth analysis 

of CNN 

architectures 

Strong emphasis 

on CNN-based 

methodologies 

Less exploration 

of other neural 

network 

architectures 

 

IV. OBJECTIVES 

 
 This Project Aims to Achieve the Following Goals: 

Design deep learning model: Design deep learning 

model to recognize DR from retinal images. Utilize pre-

training model: Integrate or pre-train VGG16 CNN into 

ImageNet for resource utilization for DR classification. 

Clean up. Improve model development: Removing the 

normal process in CNN architectures may degrade 

performance or cause over-fitting. Improved robustness and 

generalization to different data. Optimize for high accuracy: 

Use Adam enhancer and binary mix entropy loss for the 

model for high detection and classification accuracy. Signs 
of eye defects indicate RD. Model validation: Complete 

testing and validation of unseen test data. This will ensure 

that the model is reliable, accurate and robust for practical 

use. Advanced recognition and Intervention: Strategies to 

Facilitate Early recognition of DR. This can lead to timely 

treatment that improves patient outcomes. 

 

V. GAP IDENTIFICATION 

 

 Research Findings based on Research Data on Diabetic 

Retinopathy (DR) Findings Include: 
Or the suitability for different patients may be reduced 

according to their different conditions and demographic 

characteristics. Time: Use a larger database with different 

data types from two patient records. Alternatively, generate 

synthetic data to enlarge the lustiness of the project by 

adding diversity. Lack of integration of multimodal 

membranes - Disadvantage: Two studies that focus on the 

image of the eye in general, e.g. Singh et al., Patel et al. 

There are limited studies on multimodal data integration 

such as Liu et al. Using OCT and fundus imaging - 

Methods: By combining other measures such as optical 

coherence tomography or fluorescein angiography, accurate 
diagnosis can be improved with clearer analysis. 

Disadvantages: Kumar et al. The significance of this 

article in the clinical setting includes interpretation of results 
and increasing physician confidence. Opportunities include 

additional descriptive models. This will increase the clarity 

and validity of the model for public health. Cost and 

computational complexity: - Differences: Improved 

accuracy through integration and hybrid models such as 

those developed by Gupta and Patel et al. However, the 

computational cost is high. This presents challenges when 

implementing them in resource-limited settings. - 

Opportunities: Reducing the entanglement of the project 

while maintaining their accuracy or seeking good design 

patterns will make these techniques convenient for use in 
other contexts. Many medical facilities. 

 

Periodic examination of the RD course: - Continuous: 

All models discussed above (Li et al., Wang et al., etc.) rate 

the severity of RD at some point, regardless of the 

progression of the RD period. - Time: Time series models or 

RNNs can be used for this purpose. 

 

Focusing solely on experimentation and ideas: - Delay: 

Although Lee et al. and Zhang et al. - Time: Collaborate 

with physicians to conduct validation studies in different 
clinical settings, real-world settings. It will increase both the 

reliability and validity of RD research. 

 

Individual and patient-specific planning: - 

Disadvantages: Some models like  Zhang et al. evaluated the 

distinction between RD patients who may underestimate 

personal problems. - Potential: Including disease history, 

disease defects, or personal risk factors can improve the 

accurate model and diagnose a specific patient. 

 

Telemedicine Applications and Automation: 

Disadvantages: It is recommended to use the telemedicine 
application model (especially mHealth) to conduct DR 
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remote research without limitation. -Opportunities: Better 

capabilities of mobile phone or telemedicine platform will 

enable RD surveillance to reach more remote and 

inaccessible areas of the field. This includes early 

intervention. The differences identified propose that further 

investigation  will focus on those affecting the limitations: 

robustness, transparency, and usability. 

 

VI. PROPOSED SYSTEM 

 

 Deep Learning Architecture:  

It has an architecture in which this is taking the help of 

that architecture. Pre-trained and not an ImageNet, it has 

modelled into a VGG16 CNN to extract resources found out 

from the retinal image Bed of Dropout had been used in it. 

Hence the overall general aspect got enhanced. Also more 

overfitting gets rid of Automated Classification: There, it 

was attained after going through kaggle set-dice on which, 

extensively training cross validation to its background 

images and thereby classify it to the severity scale of DR. 
This classification can be very effective for early stopping as 

training increases because it helps identify the stage of RD 

in time with various necessary interventions. It uses early 

stopping that is limited to 10 epochs and combines it with an 

Adam optimizer and a loss function with binary cross-

entropy. Regarding improving the performance and 

accuracy Verification and Execution: To assess the accuracy 

and potency of the system's operations, this trained model is 

put to the test using a test set of dice. Reliability and 

scalability will be provided by such a system, and it may 

eventually be linked to medical conditions. increase the 
likelihood of early diabetic retinopathy detection and 

appropriate treatment. 

 

VII. BENEFITS OF THE 

SUGGESTED SYSTEM 

 

 Extraction of Potential Sources:  

Using CNN-based VGG16 result in useful 

characteristic from brain images. Improved the detection 

power distribution in the project to detect sinus RD at all 

severity levels. Because it can handle new things and is not 

recommended enough. So dots; just use the training method. 
This increases the speed of diagnosis and intervention of 

medical facilities, allowing faster and more effective 

interventions. Maintain a strategic distance from superfluous 

calculations and spare a part of time. Anticipate overfitting. 

 

 High Scalability and Clinical Integration:  

For training and utilization of accuracy of big data. The 

system is robust and scalable. This makes it suitable for use 

in clinical settings for routine screening. Provides the reason 

for preventing serious injury or blindness in people with 

diabetes. 

 

VIII. PROPOSED METHODOLOGY 

 

 Dice Pie:  

Foundation Picture from Kaggle for Preparing; 

Pictures speak to different stages of RD that come beneath 

the categories-mild, direct, no RD, dynamic, and extreme 

RD. 

 

 Pre-processing:  

These pictures are resized, normalized additionally 

changed over to grayscale Some time recently that, Name 

encrypting has been completed for the issue and information 

enlargement is utilized in arrange to adjust the dataset and 
guarantee superior generalization of the model. 

 

 Engineering:  

This application utilizes a VGG16 Convolutional 

Neural Arrange as the spine. Pre-trained on ImageNet. The 

structure contains a drop-out bed to anticipate overfitting. 

Utilizing the twofold cross-entropy misfortune work. 

Utilizes the Adam optimizer to adjust it for moved forward 

precision and to diminish loss. 

 

 Preparing and Approval:  
The show is prepared with early stopping. and 

approved within the approval set so as to anticipate over-

installation. Preparing history incorporates opportune 

following misfortune and exactness measurements. 

 

 Assessment  

It measures the execution with a set of exact test cases. 

It targets solid and dependable DR classification. 

Visualization of preparing measurements Counting accuracy 

and misfortune. It is plotted to check the show execution. 
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IX. SYSTEM DESIGN 

 

 
Fig 1 System Design 

 

The algorithm iterates through each category of 

images, loading and preprocessing them using OpenCV 
functions such as resizing and grayscale conversion. These 

processed images are then appended to the data list along 

with their respective labels. Subsequently, the algorithm 

scales the pixel values of the images and converts labels into 

categorical format using tools from NumPy and Keras. 

Following data preprocessing, a Convolutional Neural 

Network (CNN) model is constructed using Keras’ 

Sequential API, comprising several convolutional and 

pooling layers for feature extraction, followed by fully 

connected layers for classification. The model is compiled 

with appropriate loss function and optimizer. The dataset is 
split into training and testing sets using Scikit-learn’s train 

test split function, ensuring model evaluation on unseen 

data. The training process commences with the fit method, 

where the model learns to classify images over a specified 

number of epochs and with a designated batch size. Finally, 

the algorithm visualizes the training and validation losses, as 

well as training and validation accuracies across epochs 

using Matplotlib. Overall, this systematic approach ensures 

a coherent pipeline for image classification, from data 

preprocessing to model training and evaluation, facilitating 

the development of robust classification systems. 
 

 

 

 

 

X. CONCLUSION 

 
This work has suitably illustrated profound learning by 

way of the CNN, a Convolutional Neural Systems show, 

that naturally recognized diabetic retinopathy, utilizing 

retinal imaging. By utilizing a pre-trained VGG16 show, the 

framework accomplished precise and solid classification 

pictures agreeing to shifting levels of seriousness in diabetic 

retinopathy. In expansion, such comes about illustrated the 

capability and guarantee that CNNs show for any 

application in restorative imaging. This approach decreases 

dependence altogether on manual asset extraction and 

conventional machine learning procedures. It is moderate 
and error-prone. The comes about of the venture appear that 

the demonstrate generalizes well to modern data.It has more 

than 90% precision in its utilization, so it approves that it 

can be connected clinically. The show can offer early 

discovery of RD so that opportune mediation might 

conceivably ensure vision in patients with diabetes. Future 

work might contain the improvement of advance headways, 

for case, pleasing numerous information designs. Huge 

dataset investigation for encourage creating models' 

generalization capability and applications in versatile as well 

as telemedicine in inaccessible DR screening. At long last, 
amid the ultimate examination, this extend contributes to 

progressing open and precise RD conclusion. and bolsters 

moved forward understanding results and wellbeing care 

effectiveness. 
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