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Abstract

Diabetic Retinopathy (DR) is a severe complication of diabetes that can lead to vision
impairment and permanent blindness if not detected at an early stage. Early diagnosis
and timely treatment are essential to prevent disease progression. This study presents
an automated deep learning-based system for detecting diabetic retinopathy from
retinal fundus images.

The proposed approach utilizes the MobileNetV2 convolutional neural network with
transfer learning to efficiently extract features and perform classification. Retinal
images obtained from a publicly available Kaggle dataset are preprocessed using
techniques such as resizing, normalization, and Gaussian filtering to enhance image
quality and improve model performance. Additionally, data augmentation methods
including rotation, zooming, and horizontal flipping are applied to increase dataset
diversity and reduce overfitting.

The trained model is evaluated using a confusion matrix, achieving 259 true negatives,
264 true positives, 12 false positives, and 15 false negatives. The system attains an
overall classification accuracy of 95.09%, demonstrating its effectiveness in
identifying diabetic retinopathy.

1. Introduction

Diabetic Retinopathy (DR) is one of the most serious complications of diabetes and a
leading cause of vision impairment and blindness worldwide. It occurs due to
prolonged high blood sugar levels, which damage the blood vessels in the retina,
gradually affecting vision. If not detected and treated at an early stage, DR can lead to
permanent blindness. Therefore, early detection and timely treatment are essential to
prevent severe vision loss and improve patient outcomes .

The retina is a light-sensitive layer located at the back of the eye, and any damage to it
directly impacts visual perception. Diabetic retinopathy progresses through multiple
stages, including No DR, Mild, Moderate, Severe, and Proliferative DR. In the early
stages, the disease may not show noticeable symptoms, making regular screening
crucial. As the condition advances, it can cause leakage of blood vessels, swelling,
and abnormal blood vessel growth, leading to serious vision problems.
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Traditionally, diabetic retinopathy is diagnosed through manual examination of retinal
fundus images by ophthalmologists. Although this method is effective, it requires
expert knowledge, specialized equipment, and considerable time. In many regions,
especially rural and underdeveloped areas, access to skilled medical professionals is
limited. Additionally, manual diagnosis may lead to inconsistencies due to human
error and subjective interpretation. These challenges highlight the need for automated
and efficient diagnostic systems.

I1. Literature Survey

Recent research in diabetic retinopathy (DR) detection has focused on automated
systems using image processing, machine learning, and deep learning techniques to
improve early diagnosis and reduce manual effort.

Abdelmaksoud et al. (2021) proposed an automated DR grading system using fundus
images. Their approach combined preprocessing, lesion detection, U-Net
segmentation, and SVM classification, achieving an accuracy of 95.1%. This study
demonstrates the effectiveness of combining deep learning and machine learning for
DR detection .

Abramoff et al. (2008, 2010, 2013) conducted multiple studies on automated DR
detection using retinal fundus images. Their systems used image analysis and machine
learning techniques to identify disease patterns. The results showed that automated
systems can achieve performance comparable to clinical experts, validating the
feasibility of Al-based screening tools .

Abushawish et al. (2024) presented a comprehensive survey of deep learning models
for DR detection. The study evaluated multiple CNN architectures and highlighted the
importance of transfer learning and explainable Al in medical image analysis. This
work supports the use of deep learning models in automated DR systems .

Agurto et al. (2011) developed an automated system for detecting DR and macular
degeneration using fundus images. The system achieved an AUC of 0.89 for DR
detection, demonstrating the effectiveness of image analysis techniques in identifying
retinal abnormalities .

Bilal et al. (2022) proposed a two-stage deep learning model using U-Net for
segmentation and Inception-V3 for classification. Their system achieved high
accuracy across multiple datasets, highlighting the strength of deep learning
architectures for DR detection .

Carrera et al. (2017) used image processing and Support Vector Machine (SVM)
classification for DR detection. The system achieved 94% accuracy and demonstrated
that machine learning techniques can effectively classify retinal diseases .

Doshi et al. (2016) developed a deep convolutional neural network model for

classifying DR stages. The model extracted features automatically from retinal images
and showed improved performance compared to traditional approaches .

Vol. 22, No. 2(1), 2026 https://ijerst.org/index.php/ijerst 195



https://ijerst.org/index.php/ijerst

\ )ERST

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 @’ International Journal of Engineering Research and cience & Technology

Estabridis et al. (2007) proposed an early computer-aided system using image
preprocessing and thresholding techniques to detect retinal abnormalities. This study
laid the foundation for modern automated DR detection systems .

Gardner et al. (1996) introduced one of the earliest neural network-based systems for
DR detection. Their model achieved good sensitivity and specificity, proving the
potential of neural networks in medical image analysis .

Gargeya et al. (2017) developed a deep learning-based automated screening system
using CNNs. The model accurately detected DR and identified patients requiring
medical attention, supporting the use of deep learning in healthcare applications .

Ghosh et al. (2017) proposed a CNN-based model trained on large datasets for DR
classification. The system achieved high accuracy for both binary and multi-class
classification tasks, demonstrating the scalability of deep learning approaches .

Kamble et al. (2020) used a radial basis function neural network for DR classification
after feature extraction through segmentation techniques. The results showed
moderate to high accuracy, indicating the effectiveness of neural network-based
approaches

II1. System Analysis

Diabetic Retinopathy (DR) is a major cause of vision loss worldwide, requiring early
detection for effective treatment. Traditional screening methods rely on manual
examination of retinal images, which is time-consuming and requires expert
knowledge. With the increasing number of diabetic patients, there is a need for
automated and scalable diagnostic systems. Medical image analysis using deep
learning has shown promising results in detecting retinal diseases. However,
challenges such as image quality, data variability, and computational complexity must
be addressed. A robust system is required to accurately detect DR from retinal fundus
images. The system should provide fast and reliable results to support clinical
decision-making. It must also handle large datasets efficiently. The proposed system
aims to improve accuracy using deep learning models. It ensures early detection and
better healthcare support.

Existing System

Existing systems for diabetic retinopathy detection mainly rely on manual diagnosis
by ophthalmologists or traditional image processing techniques. These methods
involve detecting retinal features such as microaneurysms and hemorrhages using
handcrafted algorithms. Machine learning approaches such as SVM and basic neural
networks have also been used. However, these systems require manual feature
extraction and are less effective in capturing complex patterns. They are time-
consuming and prone to human error. Many existing systems lack scalability and
cannot handle large datasets efficiently. Additionally, they may not provide consistent
results across different datasets. These limitations reduce the overall reliability and
accuracy of DR detection systems.

Disadvantages of Existing System

Vol. 22, No. 2(1), 2026 https://ijerst.org/index.php/ijerst 196


https://ijerst.org/index.php/ijerst

\ )ERST

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 @’ International Journal of Engineering Research and cience & Technology

- Time-consuming manual diagnosis

- Requires expert knowledge

- Prone to human error and inconsistency

- Low accuracy in complex cases

- Depends on handcrafted feature extraction

- Limited scalability for large datasets

- Poor adaptability to different image conditions

Proposed System

The proposed system introduces a deep learning-based approach for automatic
diabetic retinopathy detection using retinal fundus images. It utilizes the
MobileNetV2 convolutional neural network with transfer learning for efficient feature
extraction and classification. Image preprocessing techniques such as resizing,
normalization, and Gaussian filtering are applied to improve image quality. Data
augmentation methods such as rotation, flipping, and zooming are used to increase
dataset diversity and reduce overfitting. The model learns important features directly
from images without manual intervention. It classifies images into different stages of
diabetic retinopathy. The system provides accurate and consistent results. It is
scalable and suitable for large datasets. The proposed system improves detection
performance and supports automated diagnosis.

Advantages of Proposed System

- High detection accuracy

- Automated and reduces manual effort

- Efficient feature extraction using deep learning
- Robust to image variations

- Scalable for large datasets

- Faster diagnosis and screening

- Supports early detection of DR

IV. Methodology

The methodology begins with collecting retinal fundus image datasets such as Kaggle
datasets. The images are preprocessed using resizing, normalization, and noise
reduction techniques. Data augmentation is applied to increase dataset size and
improve model performance. The preprocessed images are fed into the MobileNetV2
model with transfer learning. The model extracts deep features and learns patterns
associated with diabetic retinopathy. The dataset is divided into training and testing
sets. The model is trained and validated using labeled data. Performance is evaluated
using metrics such as accuracy, precision, recall, and confusion matrix. The trained
model is then used to classify new retinal images. The system outputs the predicted
stage of diabetic retinopathy.

System Architecture

The system architecture for Automatic Diabetic Retinopathy Detection using Deep
Learning is designed to efficiently process retinal fundus images and accurately
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classify the presence and stage of diabetic retinopathy. The process begins with data
collection, where retinal images are obtained from publicly available datasets such as
Kaggle. These images undergo preprocessing steps including resizing, normalization,
and Gaussian filtering to enhance image quality and ensure consistency.

Next, data augmentation techniques such as rotation, flipping, and zooming are
applied to increase dataset diversity and improve model generalization. The processed
images are then fed into a pretrained MobileNetV2 deep learning model, which uses
transfer learning to extract meaningful features from the images. The model captures
important patterns such as microaneurysms, hemorrhages, and exudates, which are
key indicators of diabetic retinopathy.
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V. Result and Output
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V1. Conclusion

In this project, an automated deep learning-based system for diabetic retinopathy
detection was successfully developed using the MobileNetV2 architecture. The
system effectively processes retinal fundus images and accurately identifies different
stages of diabetic retinopathy. The use of preprocessing and data augmentation
techniques improved the quality and diversity of the dataset, leading to better model
performance.

The results demonstrate that the proposed system achieves high accuracy and
reliability in detecting diabetic retinopathy, making it a valuable tool for early
diagnosis. By reducing the need for manual analysis, the system minimizes human
error and speeds up the screening process.

Overall, the proposed framework provides an efficient, scalable, and reliable solution
for automated diabetic retinopathy detection. It can assist healthcare professionals in
early diagnosis and timely treatment, ultimately helping to prevent vision loss. Future
enhancements may include integrating real-time deployment, larger datasets, and
advanced deep learning models to further improve performance and applicability in
clinical settings.
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