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ABSTRACT

Automated diagnosis of eye diseases using deep learning techniques on retinal
fundus images has become an active area of research in recent years. The suggested
method divides retinal images into various disease categories by extracting
relevant data using convolutional neural network (CNN) architecture. The dataset
used in this study consists of retinal images taken from patients with various eye
conditions, such as age-related macular degeneration, glaucoma, and diabetic
retinopathy. The aim of this study is to investigate the potential of deep learning
algorithms in detecting and classifying various retinal diseases from fundus images.
The suggested approach may make early eye disease diagnosis and treatment
easier, reducing the risk of vision loss and enhancing patient quality of life. The
DenseNet-201 model is tested and achieved an accuracy rate of 80.06%, and the
findings are extremely encouraging.
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Automated Diagnosis of Eye Problems Using DL Techniques
1. INTRODUCTION

The general workflow of automated diagnosis of eye diseases using deep learning
techniques on retinal fundus images involves several steps. Firstly, retinal fundus
images are preprocessed to remove noise, enhance contrast, and standardize their
size. Then, CNN-based algorithms are trained on large datasets of labelled retinal
fundus images to learn the patterns and features of different eye diseases. During
the training process, the CNN algorithm learns to classify retinal fundus images into
different disease categories. The trained model is then validated on a separate set of
images to evaluate its performance. Metrics such as sensitivity, specificity, and area
under the receiver operating characteristic curve (AUC-ROC) are used to measure
the accuracy of the model. The model can be used to automatically diagnose eye
problems once it has been trained and validated. Retinal fundus images are input to
the trained model, and the output of the algorithm most likely provides the diagnosis
of the disease. In some circumstances, the algorithm can also provide a likelihood
score for each type of sickness, indicating how confident the diagnosis is. Diabetic
eye disease (DED) is a group of eye problems that can affect diabetic people. Over
time, diabetes can harm the eyes, resulting in blurry vision or even total blindness.
Therefore, it is crucial to identify DED signs early in order to stop the condition
from progressing and receive prompt treatment. (Mule et al., 2019), (WebQiao et
al., 2020) (Li et al., 2020).

2. RELATED WORK

The KNN model reported by (Singh et al., 2022). achieved an accuracy of 99%,
which is not the best result. (Sesikala et al., 2022) CNN .’s model and (Akbar et
al., 2022) almix’s of DarkNet and DenseNet both showed increased accuracy. The
highest levels of accuracy have been delivered by KNN, DarkNet, and DenseNet.
Nevertheless, (Suganyadevi et al., 2022) CNN’s model could not be considered
the most accurate since it only managed an average accuracy of 85%. For the other
models, the accuracy ranges were 89.29% to 98%.

3. PROPOSED ARCHITECTURE

The effectiveness and precision of ophthalmic diagnosis could be greatly increased
by automating the diagnosis of eye illnesses using deep learning methods on retinal
fundus images. The following is a suggested structure for such a system: Data
gathering: Gathering a sizable dataset of retinal fundus photographs is the initial

120



13 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/automated-diagnosis-of-eye-problems-

using-deep-learning-techniques-on-retinal-fundus-
images/331480

Related Content

A Literature Review on Cross Domain Sentiment Analysis Using Machine
learning

Nancy Kansal, Lipika Goeland Sonam Gupta (2020). International Journal of Artificial
Intelligence and Machine Learning (pp. 43-56).
www.irma-international.org/article/a-literature-review-on-cross-domain-sentiment-analysis-using-

machine-learning/257271

Experimental Investigation on Laser Transmission Welding of Polycarbonate
and Acrylic

Dhiraj Kumar, Sudipta Paitandi, Arunanshu Shekhar Kuarand Dipankar Bose (2021).
Machine Learning Applications in Non-Conventional Machining Processes (pp. 160-
180).
www.irma-international.org/chapter/experimental-investigation-on-laser-transmission-welding-of-

polycarbonate-and-acrylic/271503

Realizing IoE for Smart Service Delivery: Case of Museum Tour Guide

Umar Mahmud, Shariqg Hussain, Arif Jamal Malik, Sherjeel Farooquiand Nazir Ahmed
Malik (2020). Smart Systems Design, Applications, and Challenges (pp. 186-215).
www.irma-international.org/chapter/realizing-ioe-for-smart-service-delivery/249115

Generative Adversarial Networks: A Game Changer — GAN for Machine
Learning and IoT Applications

A. Manikandanand T. Sanjay (2023). Handbook of Research on Machine Learning-
Enabled loT for Smart Applications Across Industries (pp. 67-83).
www.irma-international.org/chapter/generative-adversarial-networks/325991



http://www.igi-global.com/chapter/automated-diagnosis-of-eye-problems-using-deep-learning-techniques-on-retinal-fundus-images/331480
http://www.igi-global.com/chapter/automated-diagnosis-of-eye-problems-using-deep-learning-techniques-on-retinal-fundus-images/331480
http://www.igi-global.com/chapter/automated-diagnosis-of-eye-problems-using-deep-learning-techniques-on-retinal-fundus-images/331480
http://www.igi-global.com/chapter/automated-diagnosis-of-eye-problems-using-deep-learning-techniques-on-retinal-fundus-images/331480
http://www.irma-international.org/article/a-literature-review-on-cross-domain-sentiment-analysis-using-machine-learning/257271
http://www.irma-international.org/article/a-literature-review-on-cross-domain-sentiment-analysis-using-machine-learning/257271
http://www.irma-international.org/chapter/experimental-investigation-on-laser-transmission-welding-of-polycarbonate-and-acrylic/271503
http://www.irma-international.org/chapter/experimental-investigation-on-laser-transmission-welding-of-polycarbonate-and-acrylic/271503
http://www.irma-international.org/chapter/realizing-ioe-for-smart-service-delivery/249115
http://www.irma-international.org/chapter/generative-adversarial-networks/325991

Sensor Fusion of Odometer, Compass and Beacon Distance for Mobile
Robots

Rufus Fraanje, René Beltman, Fidelis Theinert, Michiel van Osch, Teade Punterand
John Bolte (2020). International Journal of Artificial Intelligence and Machine Learning
(pp. 1-17).
www.irma-international.org/article/sensor-fusion-of-odometer-compass-and-beacon-distance-for-
mobile-robots/249249



http://www.irma-international.org/article/sensor-fusion-of-odometer-compass-and-beacon-distance-for-mobile-robots/249249
http://www.irma-international.org/article/sensor-fusion-of-odometer-compass-and-beacon-distance-for-mobile-robots/249249

