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ABSTRACT 
Automated Detection and Classification 

of the Diabetic Retinopathy using Neural 

Networks focuses on identifying diabetic 

eye disease through intelligent analysis of 

retinal fundus images. The system aims to 

reduce manual effort and improve early 

diagnosis accuracy using deep learning 

techniques.This project presents a deep 

learning-based approach that automatically 

detects and classifies Diabetic Retinopathy 

into five stages: Healthy, Mild, Moderate, 

Severe, and Proliferative DR. A 

Convolutional Neural Network (CNN) is used 

to extract critical retinal features such as 

microaneurysms, hemorrhages, and 

abnormal blood vessel growth. The model is 

integrated into a Flask-based web application 

that allows users to upload retinal images 

and receive instant predictions along with 

confidence scores and clinical insights. The 

proposed system provides a fast, cost-

effective, and reliable screening solution, 

supporting ophthalmologist’s inn early 

diagnosis and helping prevent vision loss 

caused by diabetic retinopathy 

KEYWORDS Core Medical, Machine  

 

Learning & AI, Image Processing, 

Classification & Evaluation Healthcare 

& Application. 

INTRODUCTION 

 
Diabetic Retinopathy (DR) is a serious eye 

disease caused by long-term diabetes and 

is a major reason for vision impairment 

and blindness worldwide. It affects the 

retina by damaging small blood vessels 

due to prolonged high blood sugar levels. 

Early detection of DR is critical because 

may progress without noticeable 

symptoms in its initial stages. Traditional 

diagnosis involves manual examination of 

retinal fundus images by ophthalmologists, 

which is time-consuming, costly, and 

difficult to scale for large populations. 

With the rapid growth in the number of 

diabetic patients, automated screening 

systems have shown high accuracy in 

medical image analysis. 

Convolutional Neural Networks (CNNs) 

are capable of automatically learning 

complex retinal features such as 
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microaneurysms and hemorrhages. In this 

project, a CNN-based model is developed 

to classify retinal images into five stages: 

Healthy, Mild, Moderate, Severe, and 

Proliferative DR. The trained model is 

integrated into a Flask-based web 

application for real-time prediction. This 

system provides a fast, reliable, and cost-

effective solution for early diabetic 

retinopathy detection and supports 

improved ophthalmic healthcare.  

LITERATURE REVIEW 
Early diabetic retinopathy (DR) detection 

approaches relied on traditional image 

processing techniques, where handcrafted 

features such as microaneurysms, 

hemorrhages, and exudates were manually 

extracted from retinal fundus images. These 

methods required significant domain 

expertise and were limited in scalability and 

accuracy. The transition to deep learning 

began with the work of Gulshan et al. (2016), 

who demonstrated that Convolutional Neural 

Networks (CNNs) could automatically learn 

discriminative retinal features and achieve 

diagnostic performance comparable to expert 

ophthalmologists, marking a major 

breakthrough in automated DR screening. 

Building on this, Pratt et al. (2016) introduced 

CNN-based multi-class classification models 

capable of grading DR severity levels directly 

from fundus images without manual feature 

engineering, highlighting the effectiveness of 

deep learning for severity assessment.Further 

advancements were made by Quellec et al. 

(2017), who focused on lesion-level detection 

using deep learning techniques to identify 

microaneurysms and hemorrhages, 

improving model interpretability and 

diagnostic reliability. The clinical 

applicability of deep learning systems was 

validated by Abramoff et al. (2018), who 

developed and deployed an FDA-approved 

automated DR detection system for primary 

care settings, proving the feasibility of real-

world AI-assisted diagnosis 

RELATED WORK 
Several researchers have studied the 

detection of Diabetic Retinopathy using 

image processing and machine learning 

techniques. Earlier methods used manual 

feature extraction from retinal images, 

such as detecting microaneurysms and 

hemorrhages, which required expert 

knowledge and were time-consuming with 

limited accuracy. Later, machine learning 

algorithms like SVM, KNN, and Random 

Forest were used with manually extracted 

features, but these methods still struggled 

with complex retinal patterns. Recently, 

deep learning approaches, especially 

Convolutional Neural Networks (CNNs), 

have become popular because they 

automatically learn features directly from 

retinal images and provide better accuracy. 

Studies have shown that CNN-based 

models can perform at a level comparable 

to ophthalmologists. Many systems 
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classify images into different DR stages 

such as No DR, Mild, Moderate, Severe, 

and Proliferative DR. Compared to earlier 

works, this project uses a lightweight CNN 

model with a web-based application, 

making it efficient, easy to use, and 

suitable for fast diabetic retinopathy 

screening without using a database. 

EXISTING METHOD 

 
In the existing system, diabetic retinopathy 

is diagnosed through manual examination 

of retinal fundus images by trained 

ophthalmologists. Specialized equipment 

such as fundus cameras is used to capture 

retinal images, which are then visually 

analyzed to identify lesions like 

microaneurysms, hemorrhages, and 

exudates. The diagnosis and classification 

of diabetic retinopathy depend entirely on 

the expertise and experience of the medical 

professional. Although this method 

provides accurate results, it is time-

consuming, costly, and not suitable for 

large-scale screening. The increasing 

number of diabetic patients makes manual 

screening difficult, especially in rural and 

resource-limited healthcare settings. 

Additionally, manual diagnosis is prone to 

human error and inter-observer variability, 

leading to inconsistent results. 

PROPOSED METHOD 

The proposed system presents an 

automated approach for the detection and 

classification of diabetic retinopathy using 

deep learning techniques. A Convolutional 

Neural Network (CNN) is used to analyze 

retinal fundus images and classify them 

into five severity levels: No DR, Mild, 

Moderate, Severe, and Proliferative 

Diabetic Retinopathy. The model 

automatically learns important features 

such as microaneurysms, hemorrhages, 

and exudates from the images, reducing 

the need for manual analysis. The system 

includes a web-based application 

developed using the Flask framework, 

where users can upload retinal images 

directly through a browser. The uploaded 

images are processed in real time without 

being stored on the server, ensuring data 

privacy. The trained model generates 

instant predictions, assisting 

ophthalmologists in early diagnosis. This 

automated system improves accuracy, 

reduces diagnosis time, and supports large-

scale screening, especially in resource-

limited healthcare environments. 

SYSTEM ARCHITECTURE 
          

 
Fig-1: System Architecture 

 

http://www.ijdim.com/


 

International Journal of 

DATA SCIENCE AND IOT MANAGEMENT SYSTEM 
Peer Reviewed, Referred & Indexed Journal 

ISSN: 3068-272X 
www.ijdim.com 

Original Research Paper 

International Journal of Data Science and IoT Management System IJDIM, 2026, 5 (2(2)) | 1125 

  
  

 
 

METHODOLOGY DESCRIPTION 
    

Input Retinal Image 

This is the raw input provided by the user 

through the web application. It consists of 

a retinal fundus image captured using a 

fundus camera in a hospital or clinic. The 

image may contain varying lighting 

conditions, noise, or quality differences, 

and it serves as the starting point for the 

entire diabetic retinopathy detection 

process. 

Image Preprocessing 

This step prepares the raw retinal image 

for analysis. Preprocessing includes 

resizing the image to a fixed dimension, 

normalizing pixel values, and reducing 

noise. These operations help standardize 

the input and improve the accuracy and 

reliability of the deep learning model. 

Feature Extraction 

In this stage, important features are 

automatically extracted from the 

preprocessed retinal image. The 

Convolutional Neural Network (CNN) 

learns visual patterns such as blood 

vessels, microaneurysms, hemorrhages, 

and exudates. This automated feature 

extraction removes the need for manual 

analysis and enables the model to 

understand complex retinal structures. 

Trained CNN Model 

This is the core component of the system 

where classification takes place. The CNN 

model has been trained on a large dataset 

of labeled retinal images representing 

different stages of diabetic retinopathy. 

Based on the learned features, the model 

predicts the severity level of the disease, 

such as Healthy, Mild, Moderate, Severe, 

or Proliferative Diabetic Retinopathy. 

Prediction Output 

This component displays the final result 

generated by the system. The predicted 

diabetic retinopathy stage and confidence 

score are shown to the user through the 

web interface. The output helps doctors or 

users understand the severity of the 

condition and supports early medical 

consultation. 

 

RESULTS AND DISCUSSION 

 
Fig-2 Home Page 

Diabetic Retinopathy is a serious eye 

disease that can cause vision loss if not 

detected early. This system uses deep 

learning to analyze retinal images and 

accurately identify the severity of the 

disease. 

By combining medical imaging with 

artificial intelligence, the life-support’s 
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early screening and classifies retinal images 

into Healthy, Mild, Moderate, Severe, and 

Proliferative stages. 

 

Fig-3: Dash board to detect the retina 

image 

This dashboard allows users to upload 

retinal fundus images for diabetic 

retinopathy detection, understand the 

different stages of the disease from 

Healthy to Proliferative, and learn how the 

CNN-based deep learning model analyzes 

retinal images to perform accurate multi-

class classification. 

 

Fig4: Result Page 

CONCLUSION 
This project presents an automated system 

for the detection and classification of 

diabetic retinopathy using neural network–

based deep learning techniques. The 

proposed system analyzes retinal fundus 

images to accurately identify different 

stages of diabetic retinopathy. By 

automating the screening process, the 

system reduces the dependency on manual 

examination by ophthalmologists. It 

enables early detection of the disease, 

which is crucial in preventing vision loss 

and blindness. The model demonstrates 

reliable performance when tested on real 

clinical retinal image datasets. 

Additionally, the system is time-efficient 

and suitable for large-scale screening 

applications. Overall, this project serves as 

an effective clinical decision-support tool 

to improve ophthalmic healthcare services. 

FUTURE SCOPE 

 
The proposed system can be further 

enhanced by training the model on larger 

and more diverse real-world clinical 

datasets to improve accuracy and 

generalization. Integration with hospital 

management systems and electronic health 

records can enable seamless clinical 

deployment. The system can be extended 

to provide lesion-level visualization to 

help doctors understand model predictions. 

Mobile and cloud-based deployment can 

support remote and rural screening 

programs. Incorporating image quality 

assessment can ensure reliable predictions 

from poor-quality images. Real-time 

screening using advanced fundus cameras 
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can be implemented in hospitals. 

Regulatory approval and clinical validation 

can make the system suitable for real-

world healthcare use. Overall, future 

improvements can transform this prototype 

into a fully deployable ophthalmic 

diagnostic solution. 
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