
© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002 

IJIRT 189832 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 348 

Retinavision: A Web Application for The Detection of 

Retinal Diseases Using Deep Learning 
 

 

Mrs.P. Sasikala1, Kanishkanth M S2, Manoj M3, Mohammed Yunus S4, Ranjan P5 
1Assistant Professor, Department of Computer Science, 

Sri Shakthi Institute of Engineering and Technology, Coimbatore, India 
2,3,4,5Department of Computer Science, Sri Shakthi Institute of Engineering and Technology, 

Coimbatore, India 

 

 

Abstract—This paper presents the project titled 

“RetinaVision”, an ML-based web application developed 

to assist in the early detection of retinal diseases through 

automated image analysis. Retinal diseases such as 

Choroidal Neovascularization (CNV), Diabetic Macular 

Edema (DME), and Drusen are among the leading causes 

of vision impairment and blindness worldwide. Early 

diagnosis plays a critical role in preventing irreversible 

vision loss; however, traditional screening methods 

require specialized equipment and expert 

ophthalmologists, which may not be readily available in 

all regions. Built using a modern web stack with a React-

based frontend and a Flask-powered backend for AI 

inference, the application ensures usability, speed, and 

accessibility. RetinaVision addresses this challenge by 

leveraging deep learning techniques to analyze retinal 

fundus images uploaded by users. RetinaVision is 

designed as an assistive diagnostic tool to support 

healthcare professionals and promote early awareness, 

rather than replacing clinical judgment. 

 

I. INTRODUCTION 

 

Vision-related disorders caused by retinal 

abnormalities pose a significant public health concern, 

especially among aging populations and individuals 

with chronic conditions such as diabetes. Retinal 

diseases often progress silently, showing noticeable 

symptoms only in advanced stages, making early 

screening and diagnosis essential. Conventional 

diagnostic procedures require expert interpretation of 

retinal images, which can be time-consuming and 

resource-intensive. The application enables users to 

upload retinal images and receive instant predictions, 

thereby reducing dependency on immediate clinical 

availability. By integrating AI-driven analysis with a 

user-friendly web interface, Retina Vision aims to 

enhance early detection, support medical decision-

making, and improve overall eye healthcare 

accessibility. 
 

II. LITERATURE REVIEW 

 

Recent studies highlight the effectiveness of deep 

learning models in retinal disease classification, 

achieving performance comparable to trained 

ophthalmologists in controlled settings. Research on 

CNN-based models trained on large retinal datasets 

has shown significant success in detecting diabetic 

retinopathy, macular degeneration, and other retinal 

abnormalities. These systems reduce manual workload 

and improve screening efficiency, especially in large-

scale population studies.is to create a compassionate 

ecosystem where marginalized voices are heard and 

supported, thereby affirming that everyone has value 

and the capacity to uplift others within their 

communities. [1] 

The literature consistently highlights the importance 

of positioning ML-based medical systems as assistive 

tools rather than autonomous decision-makers. AI-

assisted diagnostic systems are designed to support 

clinicians by providing preliminary assessments, 

prioritizing high-risk cases, and reducing manual 

screening workload. Studies indicate that combining 

AI predictions with confidence scores enhances 

interpretability and clinician trust. Furthermore, 

assistive AI systems are particularly beneficial in 

large-scale screening programs, where they help 

manage increasing patient loads without 

compromising diagnostic quality. [2] 

With the rapid growth of web technologies, several 

researchers have explored web-based platforms for 
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delivering medical diagnostic services. Web-enabled 

systems eliminate the need for specialized software 

installation and allow real-time access through 

standard browsers. Cloud-based inference further 

enhances scalability and processing speed, making 

such platforms suitable for remote screening and 

telemedicine applications. Literature shows that web-

based diagnostic tools improve accessibility, 

especially in rural and resource-constrained regions 

where advanced medical infrastructure is lacking. 

User-friendly interfaces and responsive designs 

significantly contribute to user adoption and effective 

utilization of these systems. [3] 

One of the most critical challenges identified in the 

literature on ML-based retinal disease detection is the 

issue of dataset variability and model generalization. 

Retinal images used for training deep learning models 

are often collected from different sources, captured 

using varying fundus cameras, resolutions, 

illumination conditions, and imaging protocols. 

Additionally, class imbalance is a common problem in 

medical datasets, where normal retinal images vastly 

outnumber pathological cases. This imbalance can 

bias the model toward majority classes, reducing 

sensitivity to rare but clinically significant conditions. 

Literature emphasizes the importance of applying 

techniques such as data augmentation, normalization, 

resampling strategies, and transfer learning to mitigate 

these challenges. Researchers also highlight the need 

for cross-dataset validation and continuous model 

evaluation to ensure robustness across diverse 

populations. Addressing these challenges is essential 

for developing reliable retinal disease detection 

systems that can be a safely used beyond controlled 

research settings. [4] 

The deployment of AI systems in healthcare raises 

significant ethical and clinical reliability concerns, 

which are extensively discussed in existing literature. 

One major concern is the risk of over-reliance on 

automated predictions, particularly when users 

misunderstand the system’s capabilities or limitations. 

To mitigate this risk, researchers stress that ML-based 

diagnostic tools must clearly communicate that their 

outputs are advisory and not definitive medical 

diagnoses. Proper disclaimers and clinical validation 

are necessary to ensure responsible usage. 

Another critical aspect highlighted in the literature is 

patient data privacy and security. Retinal images are 

considered sensitive medical data, and improper 

handling can lead to serious privacy violations. 

Studies recommend secure data transmission, minimal 

data storage, and compliance with healthcare data 

protection standards. Furthermore, explain ability and 

transparency in AI decision-making are increasingly 

recognized as essential for building trust among 

clinicians and users. Systems that provide 

interpretable results and confidence metrics are more 

likely to be accepted in clinical practice. These ethical 

considerations reinforce the need for human oversight 

and responsible design, principles that guide the 

development of RetinaVision. [5] 

 

III. EXSISTING SYSTEM 

 

The existing retinal diagnosis process primarily 

depends on manual examination by ophthalmologists 

using specialized imaging equipment. While effective, 

this approach is time-consuming, expensive, and 

limited by the availability of skilled professionals. In 

remote areas, lack of access to eye care facilities often 

leads to delayed diagnosis and preventable vision loss. 

Although some automated and semi-automated 

diagnostic tools exist, they often require dedicated 

hardware, proprietary software, or local installation, 

which limits scalability and widespread adoption. 

Many existing systems lack real-time analysis, user-

friendly interfaces, and seamless integration with web 

platforms. Additionally, these systems may not 

provide confidence scores or transparent outputs, 

reducing clinician trust and interpretability. 

Traditional screening methods also involve in-person 

hospital visits, which may not be feasible for patients 

in rural or underserved areas. The high cost of 

diagnostic equipment and consultation further restricts 

access to regular eye screening. As a result, many 

retinal diseases remain undetected until they reach 

advanced stages, increasing the risk of permanent 

vision loss. 

Furthermore, existing approaches often suffer from 

limited adaptability and generalization issues, as they 

are trained on restricted datasets and may not perform 

consistently across diverse populations and imaging 

conditions. These limitations highlight the need for a 

scalable, accessible, and AI-assisted web-based 

solution that supports early retinal disease detection 

while reducing dependency on manual screening and 

specialized infrastructure. 
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IV. PROPOSED SYSTEM 

 

The proposed RetinaVision system is designed to 

enhance eye care diagnostics by integrating advanced 

image processing and intelligent analysis techniques. 

It automates the capture, filtering, and analysis of 

retinal images, reducing manual effort and minimizing 

diagnostic errors. By leveraging machine learning 

algorithms, the system can detect abnormalities with 

high accuracy and provide timely insights for early 

intervention. The platform features a user-friendly 

interface that allows ophthalmologists and healthcare 

professionals to easily navigate, upload images, and 

access results. Real-time analysis and intelligent 

reporting with visualizations support faster decision-

making and improved patient management. Algorithm 

used: The system uses a convolutional neural network 

(CNN)–based deep learning algorithm to analyze 

retinal fundus images and identify disease-related 

patterns. The algorithm extracts hierarchical features 

from preprocessed images and performs classification 

to detect retinal abnormalities. 
 

V. METHODOLOGY 

 

 
 

The RetinaVision system employs advanced image 

processing techniques to enhance the quality of retinal 

images before analysis. This preprocessing includes 

noise reduction, contrast enhancement, and feature 

extraction, which ensures that the machine learning 

models can detect even subtle anomalies accurately. 

By standardizing images and highlighting key 

patterns, the system significantly improves diagnostic 

precision and reduces the chances of false positives or 

negatives. Machine learning plays a central role in 

RetinaVision, enabling automated detection of various 

retinal conditions.  

The system is trained on a large dataset of annotated 

retinal images, allowing it to recognize patterns 

associated with diseases such as diabetic retinopathy, 

glaucoma, and macular degeneration. The predictive 

algorithms provide risk scores and diagnostic 

suggestions, which assist ophthalmologists in making 

faster, evidence-based decisions, thereby enhancing 

patient outcomes. The system also focuses on 

accessibility and integration, providing seamless 

interaction for medical professionals. Results are 

displayed in an intuitive dashboard with graphical 

visualizations, detailed reports, and historical tracking 

of patient data. The platform supports secure cloud 

storage and allows integration with hospital 

information systems, enabling centralized 

management of patient records. By standardizing 

images and highlighting key patterns, the system 

significantly improves diagnostic precision and 

reduces the chances of false positives or negatives.  

Additionally, RetinaVision is designed to scale, 

allowing the addition of new diagnostic modules and 

AI updates without disrupting ongoing operations, 

making it a future-ready solution for retinal healthcare. 

 

VI. EXPERIMENTAL RESULT 

 

 
HOME PAGE – A Home page serves as the main 

entry point of the community project, offering a 

general overview and easy navigation to key features 

for all users. 
 

 
DASHBOARD PAGE – The Dashboard page of the 

Retina app provides a real-time overview of eye 

health metrics, test results, and personalized insights, 

enabling users to track their vision status efficiently. 
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ABOUT PAGE – The About page of the Retina app 

highlights the mission, vision, and core 

functionalities of the platform, along with detailed 

information on the technology stack used in the 

application. 

 

VII. CONCLUSION 

 

The Retina app exemplifies the effective integration of 

cutting-edge artificial intelligence with user-centric 

design to create a powerful tool for eye health 

management. By offering real-time analysis, 

visualized insights, and easy-to-understand test 

results, it empowers users to monitor their vision 

consistently and take timely action to prevent or 

manage potential eye issues. For healthcare 

professionals, the app serves as a reliable source of 

data-driven insights, supporting early detection, 

accurate diagnosis, and informed decision-making. Its 

centralized dashboard consolidates critical metrics, 

historical trends, and personalized recommendations, 

enhancing both accessibility and efficiency. Overall, 

the Retina app bridges the gap between advanced 

medical technology and everyday eye care, providing 

a scalable and practical solution that promotes 

proactive vision health management while making 

routine monitoring more convenient, reliable, and 

meaningful for users of all ages. 

 

VIII. FUTURE WORKS 

 

Future developments for the Retina app can 

significantly expand its capabilities and impact in the 

field of digital eye care. One key area is enhancing the 

AI models to detect a broader spectrum of ocular 

conditions, including rare or early-stage diseases, 

which would improve diagnostic precision and allow 

for timely interventions.  

Incorporating predictive analytics could enable the 

app to forecast potential vision deterioration, giving 

users actionable insights for preventive care. 

Integration with wearable devices and IoT-enabled 

tools would facilitate continuous, real-time monitoring 

and automated alerts for abnormal changes. Additional 

improvements could include telemedicine 

functionality to connect users with eye care specialists 

remotely, multilingual support for global accessibility, 

and advanced cloud-based analytics for 

comprehensive trend analysis.  

Furthermore, interoperability with electronic health 

records and other healthcare systems could create a 

holistic ecosystem for eye health management, making 

the Retina app a next-generation platform that benefits 

both individuals and professionals while supporting 

proactive, personalized, and data-driven vision care. 
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