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Abstract: Scope is the research in the use of uthroal technology to erminatie seere ocular emorhoradrnosors. Techniques for the
analysis of retinal images using gis and automated methods. Conventional diagnostic approaches depends on manual Others are
work intensive, expensive and less broadly accessible in resource-limited areas requiring evaluation by specialists - limited
settings. The proposed system employs sophisticated image techniques to overcome the aforementioned issues. -processing
methods on top of a Convolutional Neural Networks (CNN)-based archi-tecture to adapt its capability of disease classification
that is both accurate and in real-time. This paper presents a structured existing techniques for ocular disease detection through
the 2023-2026 survey of CNN models lightweight deep learning architectures and transfer learning approaches It evaluates their
exhibits poor performance and identifies key drawbacks, such as high computational burden, restricted scalability — utility, and
operational deployability [19]. In addition, the study proposes a scalable The main, all-in-one pipeline, winndow of payara has
four basic modules: data acquisition, preprocessing, model inference and result visualization..
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l. INTRODUCTION

New technologies create the groundbreaking healthcare and make major stride in defeating disease. The role of Artificial
Intelligence combined with Deep learning in diagnosis. These Approaches produce the automated analysis of medical data that
should be more rapid and more Detection is done in an auto mode that reduced manual work However, many traditional diagnostic
techniques are still limited to expert level and sophisticated Infrastructure, this limit the accessibility and increase cost of. Such
approaches are based complete sequencing are often high-throughput and inefficient for massive screening that could slow diagnosis,
particularly in resource-constrained environments. To address these challenges, In the turn around, automated image based systems
have come out to be good solution. By using sophisticated computational methods, these frameworks target to offer real-time,
accurate and scalable diagnostic assistance, enhancing overall efficacy and accessibility in healthcare applications.

1. OBJECTIVES
1) Our training data goes up until create date in Oct 2023. Performed analytical methodology for detection of optical disease and
eye cancer. retinal image-based methods.
2) To assess the state of the art of existing techniques by spotting major hurdles like restricted generalization, computational
burden and lack of online deployment ability. accessibility in practical healthcare settings.
3) To deliver a conceptual model for smart and large-scale ocular cancer detection law enforce-ment and serves as a good
demonstration of the integration of efficient learning models with robust sytem architecture. early diagnosis and usability.

1. LITERATURE SURVEY
Research into ocular disease and eye cancer detection have significantly improved over the years thanks to deep learning and image
processing techniques. Over the years, research has gradually transitioned to combat the shortcomings adapted to the restriction of
Classical approaches can be seen as more complex models. efficient frameworks.
In 2023, the event for globin deep learning applications was based onsituation prior to this year; first retinalapplications. image
analysis. Mishmala Sushith et al. A hybrid deep learning was proposed by [1] supervised CNN-based feature extraction framework
Methods of detecting retinal diseases from fundus images. While the model improved classification accuracy but its reliance on
large and not general enough, with dedicated datasets that are labelled to focus on certain types of retinal diseases. cancer detection.
Clinical relevance can be improved by Cruz-Abrams et al. [2] introduced a machine A learning-based method for differentiating
retinoblastoma from pseudo-retinoblastoma using RetCam images.
This improved diagnostic accuracy at separating this type of condition, but they were limited in scalability and not intended to be
real time deployment, thus drawing attention towards the necessity of more generalized and efficient detection systems.
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These limitations were recognised and studies in 2024 extended the detection parameters and improved model capabilities. Singh
and Dubey used a convolutional [3]

This allows such an invaluable contribution of a neural network based system for multi-disease eye disease (de-tected), alleviating the
single-disease detection limitation of some previous works.

Although this mildly better classification performance but still data-set dependent quality and lacked real-time system integration

In order to tackle the constraints with imaging modalities, Ye et al. [4] applied deep Fine-grained Image-Based Learning Techniques to
Ocular B-Scan Imaging categorization. In this work; it was introduced a new type of imaging method to replaceassal detection sensitivity
from conventional fundus-based approaches. However, the reliance High cost of proprietary ultrasound devices also restricted it to
certain institutions and large-scale applicability.

To take automation further, Mistry and Ramakrishnan [5] proposed an eye cancer detection system using machine learning and
image processing It Simplified the detection pipeline and minimized manual intervention. However, the non-availability of state-of-
the-art deep learning architectures constrained its performance and versatility, justifying the evolution of even better models.

Research in 2025 concentrated on improving feature extraction and model depth to improve accuracy. The retinoblastoma detection
model was proposed recently by Alharbi [6] on residual networks, which solved the vanishing gradient problem efficiently
encountered in earlier CNN models. As a result, the classification accuracy was improved; this, however gave rise to more complex
computations and needed specialized hardware for deployment.

Similarly, VigneshKumar et al. Using VGG-19 based deep learning model as in [7] for retinal blastoma detection. The deeper
architecture allowed for better feature representation and classification performance. Despite these advantages, the model and
resulted in longer latency time and overfitting problems which emphasize the trade-off between accuracy and efficiency.

Beyond detection Ashwini et al. they employed a machine learning technique [8] to study the characteristics and management of
retinoblastoma. This study provided important information regarding disease progression and clinical care. But it was more
analytical than automated detection, Trends Based on Which You Can Find Gaps in Real time Diagnostic Solutions

In 2026, new methods have been developed that are more advanced and effective learning approaches. Alooghareh et al. A
comprehensive deep learning [9] was proposed A generic framework that combines convolutional neural networks and transformer-
based in retinal fundus image analysis architectures This approach improved both accuracy and interpretability, in local and global
representations. However, the increased complexity introduces significant computational overhead making it impractical
deployment.

Penedo et al. to lessen dependence on large, alone annotated datasets [10] explored weakly Deep Learning Techniques Fully
supervised ocular images segmentation from fundus and OCT images. This enabled improved data efficiency and reduced the need
for labelling. However, it struggled with high precision so additional tuning was needed validation for real-world clinical applications.

Evolution of Deep Leaming Techniques in Ocular Disease Detection (2023-2026)
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Figure 1: Evolution and comparison of deep learning techniques for ocular disease detection.
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Table 1: Comparison of existing ocular detection methods

Slno  Year  Approach Used Main Contribution Observed Limitation
1 2023 Hybrid CNN model Improved detection of retinal Needs large labelled dataset
abnormalities
2 2023 ML on RetCam images Distinguishes retinoblastoma Not suitable for real-time use
from similar conditions
3 2024  CNN-based multi- Supports detection of multiple  Performance depends on data
disease model eye diseases quality
4 2024 DL on ultrasound Introduces alternative imaging  Requires specialized
images technique equipment
5 2024 ML with image Provides automated detection Limited model performance
analysis workflow
6 2025  Residual network Enhances feature learningand ~ Computationally expensive
(ResNet) accuracy
7 2025  VGG-19 deep model Improves classification Overfitting and slower
capability inference
8 2025  ML-based analysis Supports disease understanding Lacks automated detection
9 2026  CNN + Captures both local and global ~ High model complexity
Transformer features
10 2026  Weakly supervised DL Reduces need for labelled data  Lower precision in some cases

Table 1 shows the summary of Hardware used in Literature Survey It can It can be seen that earlier works are more oriented on
simpler detection models, whereas latter And the second line of studies bring latest technology solutions to enhance precision as
well as functionality extraction. However, factors like computation cost, dependency a large datasets, and lack of real-time
deployment as a limitation are still present in most methodologies.

V. DISCUSSION AND RESEARCH GAP

This compilation of 2023 to 2026 research indicates a distinctive evolution in from simple CNN-like models to complex architectures
utilizing residual networks, transformers, and weakly supervised learning. Each study has contributed to detectio, feature extraction and
data efficiency. However, several key challenges remain unresolved.

The majority of current work is mainly focused on model performance improvement; however, Live deployment and scalability,
system integration and accessibility issues. are not adequately addressed. Secondly, the models are often computationally intensive
due to their high resource requirements. Anotoed dataset and large set of data make them to be not for practical use and health care
settings, particularly in resource-limited settings.

V. PROPOSED SYSTEM
The system proposed in this paper is A three-tier microservice based Al platform to be used for Retinal Image Analysis for Early
Detection of Ocular Cancer It integrates a frontend frontend with web interface for patient data and image acquisition, a backend
API layer for request part, data processing and management; a machine learning inference layer for classification. Once an image has
been uploaded we preprocess it and then pass the preprocessed data to a deep learning model which recognizes the image to be liver
cancer or not with a confidence score. This result is stored in a database for later reference. This architecture provides modularity,
scalability and real-time prediction. So it is — suitable for practical healthcare applications.

9325
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PROPOSED SYSTEM - FLOWCHART

Three-Tier Microservice Architecture for Ocular Cancer Detection

TIER1 TIER 2 TIER 3
FRONTEND BACKEND Al MODEL SERVICE
(User Interface) (API Service) (ML Inference)

I |
I |
I |
1 |
o : R —— S
User Uploads Image : Backend Validates ! Image Sent to Model Processes
@ - ) O (4
] |
| 1
I |
I 1

patient information.

& Patient Details Image & Data Al Model Image
999 O/O N
"IN v (G ~ E ) %o
! ! o- - >/</ O
| : 46 O\\O/
I |
User (doctor/patient) uploads l Backend API validates the | Validated image is forwarded Deep learning model analyzes
retinal image and enters ‘ image format and patient : to the ML inference service the retinal image to detect
! data. | for prediction. cancer.
i |
]
| |
I I

l

Key Benefits ( i ; : e,
Y o Output Displyed @9 Result Stored in e Prediction Generated

@/ Early and accurate to User “ Database

detection e = ‘

4 b

ﬁ’l Sealabloand Prediction Result 1§ ! -g‘ /

high performance NON-CANCEROUS ° < = RS €
@ Secureand Confidence: 98.6% l\\#( I 1 CANCEROUS NON-CANCEROUS

reliable - ) -

= Prediction result and patient Model returns prediction

@2 Accessible for Result along with confidence details are stored securely (Cancer / Non-Cancer)

remote areas score and patient history is for future reference. with confidence score.

shown to the user.

@ Goal: To provide a fast, accurate, scalable and cost-effective solution for early detection of ocular cancer using deep learning.

Figure 2: Proposed three-tier microservice-based architecture for ocular cancer detection using deep learning.

VI.  ADVANTAGES OF PROPOSED SYSTEM
The suggested system detects ocular cancer at an early stage and correctly deals with deep learning, but gives real-time results for
rapid diagnosis. Its A microservice based architecture guarantees scalability and flexibility, with optimized data handling and simple
system updates. Secure data is also supported by the system cost-effective data storage solution class ideal for usage resource-
limited settings. It also has an extensible system which allows for integration with other health care systems and to broaden
coverage for multiple eye disease detection.

VII.  CONCLUSION
In this paper, we provided an extensive survey on the deep learning based ocular disease detection methods between 2023 and 2026. It
underscored how the trend of methodologies, but also outlining some limitations of the currently established approaches. While
significant has had improvements, both in model accuracy and output, However scalability, real-time deployment and accessibility
remain challenges. unresolved. The proposed system improves upon that limitation by integrating deep learning with a
microservice-oriented architecture, allowing us to achieve efficient and scalable eye cancer detection. Implementation and
validation of the proposed system in future work will be on real-world clinical environments.
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