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ABSTRACT: Diabetic Retinopathy is a vision-affecting condition that afflicts individuals with diabetes, often resulting 

from elevated blood sugar levels that harm the eye's blood vessels, potentially leading to blindness. The primary goal is 

to assess the severity of diabetic retinopathy, distinguishing between mild, moderate, and severe cases based on the 

presence of exudates and micro aneurysms in these images. To achieve this, the proposed method combines image 

processing, feature extraction, and machine learning models to accurately predict the presence of exudates and micro 

aneurysms, which are then used for grading. Exudate grading considers their proximity to the macula, while micro 

aneurysm grading is determined by their quantity. 
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I. INTRODUCTION 

 

      Diabetic retinopathy is a gradual and progressive condition that develops over time, especially in individuals with 

poorly controlled diabetes. The risk of developing diabetic retinopathy is  higher in individuals with type 1 or type 2 

diabetes, and the longer a person has diabetes, the greater their risk. Other factors that can increase the risk of diabetic 

retinopathy include high blood pressure and high cholesterol levels.Diabetic retinopathy often presents with symptoms 

like blurred vision, floaters (small specks or cobweb-like structuresthat will appear in the field of  vision , and difficulty 

in perceiving colors.  

 

      Diabetic retinopathy, a condition traditionally diagnosed manually by ophthalmologists, is now drawing attention for 

computer-aided diagnosis due to the time-consuming nature of manual diagnosis. Non-proliferative diabetic retinopathy 

(NPDR) leads to retinal swelling and the leakage of tiny blood vessels, potentially resulting in macular edema and vision 

impairment. NPDR can also manifest as blood vessel closure, macular ischemia, and the formation of exudates, all of 

which can impact vision. On the other hand, proliferative diabetic retinopathy (PDR) represents the disease's most severe 

stage, characterized by the development of new blood vessels in the retina through neovascularization. These new vessels 

may bleed into the vitreous, causing dark floaters, and extensive bleeding can lead to blurred vision. Scar tissue formation 

is common in PDR, potentially causing macular issues or contributing to retinal detachment. PDR presents a severe threat 

to both central and peripheral vision. 

   

  Deep learning has emerged as a potent machine learning technique with remarkable applications in various medical 

imaging tasks, including object detection, segmentation, and  classification. One notable aspect of deep learning is its 

ability to learn directly from raw data,  eliminating the need for the explicit feature which is extraction methods. 

Convolutional neural networks (cnns) are a class of deep learning models designed for  processing and analyzing visual 

data, such as images and videos. They are particularly effective in feature extraction and the pattern recognition.the cnns 

consist of multiple things including  convolutional layers, pooling layers, and fully connected layers. CNNs have 

revolutionized image classification, object detection, and image  segmentation tasks, and they find widespread applications 

in fields like computer vision,  medical imaging, and autonomous driving due to their exceptional ability to capture intricate 

visual patterns and structures. 
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II. RELATED STUDY 

 

      Advancing Diabetic Retinopathy Detection In this study involves the integration of deep learning  algorithms for 

feature extraction and representation from retinal images.These  extracted features are then fed into classic machine 

learning models, including k-nearest  neighbors (k-NN), Naive Bayes, decision trees, and support vector machines 

(SVM).  This hybrid approach allows for a more accurate and efficient classification of diabetic  retinopathy, particularly 

in its early stages, which is crucial for timely intervention and treatment.The study's findings have the potential to 

contribute the significantly to the early detection and management of this sight-  threatening conditions. 

 

  Internet of Things Enabled Intelligent Machine Learning based Diabetic  Retinopathy Grading In this 

methodology primarily  centered on Support Vector Machine (SVM) algorithms.By integrating IoT into diabetic 

retinopathy diagnosis, this study aimed to create anintelligent system capable of efficiently and accurately grading and 

classifying the  severity of retinopathy. IoT-enabled devices could capture and transmit retinal images. In which were 

then processed using SVM-based machine learning models. This approach has the potential to streamline the diagnostic 

process, making it more accessible and  cost-effective. It represents an innovative  intersection of IoT technology and 

machine learning in the field of medical image  analysis. 

 

  Diagnosis of Diabetic Retinopathy using Machine Learning Classification  Algorithm In this they explored the  

application of various machine learning classification algorithms for the diagnosis of  diabetic retinopathy. Their 

methodology encompassed the use of decision trees,  Adaboost, Naive Bayes, Random Forest, and Support Vector 

Machine (SVM)  techniques. By employing this diverse array of machine learning algorithms, the study aimed to  enhance 

the accuracy and efficiency of diabetic retinopathy diagnosis. These algorithms  were applied to analyze retinal images 

and classify the severity of diabetic retinopathy,  enabling early and precise identification of the condition. This research 

has the potential  to significantly improve the healthcare system's ability to detect diabetic retinopathy,  allowing for 

timely interventions and better management. 

 

     Various machine learning (ML) techniques have been developed to address the detection of diabetic retinopathy (DR). 

Keerthi et al. introduced a novel approach for early DR symptom detection using cluster rejection. Their method involved 

feature extraction using an anisotropic Gaussian filter combined with scaled difference-of-Gaussian and inverse Gaussian 

filters, followed by classification using a support vector machine (SVM) classifier, achieving a reported specificity of 

90% and sensitivity of 79%. Istvan and Hajdu employed the Radon transform along with principal component analysis 

for feature extraction, utilizing an SVM classifier, and achieved an impressive area under the curve (AUC) of 0.96. Balint 

and Hajdu devised an ensemble approach focusing on microaneurysm (MA) detection, employing techniques such as 2D 

Gaussian transform, grayscale diameter closing, circular Hough transformation, and top-hat transformations for feature 

extraction. allowing for timely interventions and better management. 

 

III. METHODOLOGY 

 

      DEEP LEARNING, PARTICULARLY CONVOLUTIONAL NEURAL NETWORKS (CNNS), HAS 

DEMONSTRATED EFFECTIVENESS IN VARIOUS MEDICAL IMAGING TASKS, INCLUDING OBJECT 

DETECTION, SEGMENTATION, AND CLASSIFICATION. UNLIKE TRADITIONAL CNNS THAT RELY 

ON HANDCRAFTED FEATURE EXTRACTION METHODS, DEEP LEARNING TECHNIQUES ALLOW 

FOR DIRECT LEARNING FROM INPUT DATA, ENHANCING PERFORMANCE ACROSS DIVERSE 

DOMAINS SUCH AS BIOINFORMATICS, FINANCE, DRUG DISCOVERY, MEDICAL IMAGING, AND 

education systems.A hybrid approach combining ResNet50 and Inceptionv3 models was proposed for diabetic 

retinopathy (DR) classification. These pre-trained models were utilized to extract pertinent features from the retinal 

images. The extracted features were then fed into a Convolutional Neural Network (CNN) for the classification of DR. 

This end-to-end mechanism aimed to enhance the accuracy and efficiency of DR diagnosis by leveraging the capabilities 

of deep learning techniques, specifically tailored to analyze retinal images for early detection of diabetic retinopathy. 

 

Dataset Splitting : The dataset is divided into two subsets: a training set and a test set. A common  practice is to split the 

dataset into 80% for training and 20% for testing. This division ensures  that the model is trained on a substantial portion 

of the data while reserving a separate portion  for evaluating its performance. 
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Training CNN: Convolutional Neural Networks (CNNs) are trained on the training dataset.  During training, an appropriate 

loss function, such as cross-entropy, is used to quantify the  dissimilarity between the model's predictions and the actual 

target values. Optimization  algorithms like Adam are employed to minimize this loss function, thereby adjusting the  

model's weights and biases. 

 

Layered Structure : Neural networks are organized into multiple layers. In the context of CNNs,  these layers can include 

an input layer, one or more hidden layers, and an output layer. Each  layer contains numerous neurons responsible for 

specific tasks. 

 

Pandas : Pandas is a popular Python library for data manipulation and analysis. It provides data  structures like Series and 

DataFrame for handling structured data, supports data input/output  from various formats, and offers powerful tools for 

data cleaning, transformation, and analysis. 

 

NumPy : NumPy is often used in image processing tasks, where images are represented as arrays of pixel  values. It enables 

various operations, like filtering, transformations, and manipulations of  image data. 

 

Keras :Keras is a versatile deep learning library that that finds applications in a wide range of  machine learning and 

artificial intelligence tasks. Keras is often used for image classification tasks, where the goal is to categorize images into  

predefined classes. Popular applications include recognizing handwritten digits. 

 

Matplotlib : Matplotlib is a popular and widely-used data visualization library in Python. It  provides a flexible and 

comprehensive set of tools for creating a wide range of static, animated,  and interactive plots and charts for data 

visualization. 

 

Tensorflow : TensorFlow is widely used for image classification tasks, where the goal is to categorize images into predefined 

classes. Applications include the object recognition, medical image analysis, and  facial recognition. TensorFlow is used 

for object detection, which involves not only classifying objects in images  but also locating their positions. It's valuable in 

tasks like self-driving cars, surveillance, and  robotics. 

 

ACCURACY = (TP + TN) / (TP + TN + FP + FN) 

 

TP - True Positive , TN - True Negative, FP - False Positive 

 

 
 

Fig 1. System Architecture 

 

IV. RESULTS AND DISCUSSIONS 

  

    The results of the Diabetic Retinopathy project, which leveraged Convolutional Neural  Networks (CNNs) and digital 

image processing techniques, mark a significant milestone in the  field of medical image analysis. The project aimed to 

enhance the detection and classification of diabetic retinopathy, a progressive and vision-threatening complication of 

diabetes. The utilization of CNNs proved to be a game-changer in the project.  
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Fig 2. Five stages of DR 

 

Fig 2. indicates the stages of vision blindness those are Severe, Proliferate_DR, Mild, Moderate, No_DR. 

 

 
 

Fig 3. Mild Data picture 

Fig 3. Indicates the mild output for the input data 

 

 
 

Fig  4.No DR Data  Picture 

Fig 4. Indicates the NO DR output for the input data. 



© 2026 IJIRCCE | Volume 14, Issue 2, February 2026|                                  DOI:10.15680/IJIRCCE.2026.1402006

  

IJIRCCE©2026                                                        |     An ISO 9001:2008 Certified Journal   |                                                    955 

  It demonstrated the  potential of automation in diabetic retinopathy diagnosis. The combination of CNNs and digital  image 

processing significantly reduced the time and effort required for manual assessment, allowing for a more efficient and 

scalable approach. The combination of CNNs and digital image processing offers  scalability, making diabetic retinopathy 

screening and diagnosis accessible to a larger  population. This is especially significant in regions with limited access to 

specialized  healthcare services. With the potential for telemedicine applications, individuals in remote  areas can benefit 

from timely screenings and interventions. 

 

V. CONCLUSION AND FUTURE WORK 

 

    In the context of working-age individuals, diabetic retinopathy (DR) is emerging as a more  prevalent cause of visual 

impairment. It is a condition intricately linked to the management of  diabetes, emphasizing the need for comprehensive 

systemic care, including stringent glucose control and blood pressure management.The crux of preventing vision loss 

due to diabetes lies  in early detection and timely intervention. Long-term diabetes, if not it is managed effectively, 

triggers a cascade of adverse effects within the retina. It results in the leakage of fluid from blood vessels, leading to a 

spectrum of retinal abnormalities, including blood vessel changes, exudates, haemorrhages, micro-aneurysms, and 

alterations in texture. Telemedicine and Remote Monitoring: ML-powered diagnostic tools can be incorporated into  

telemedicine platforms, allowing patients to undergo retinopathy screenings remotely.Regular monitoring and 

consultations with the healthcare of professionals can be facilitated, making it  convenient for patients to receive timely 

care. This holistic approach is can improve diagnostic accuracy  and facilitate more targeted treatments. 
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