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ABSTRACT-  

Neurodegenerative diseases in their early stages using integrated retinal and neural imaging analyzed through machine learning. It is designed for application in 

healthcare, research, and clinical diagnostics, providing accurate and non-invasive assessment before significant neurological damage occurs. The system consists 

of a user-friendly interface, an AI processing engine, and a cloud-based database storing high-resolution imaging data. Built with advanced technologies like deep 

learning, CNNs, and cloud computing, it ensures precise analysis and predictive diagnostics. 

 

Index Terms-Neurodegenerative diseases, early detection, retinal imaging, neural imaging, deep learning, convolutional neural networks, diagnostic 

platform. 

Introduction 

The Neurodegenerative Disease Detection project aims to transform the early diagnosis of conditions such as Alzheimer’s, Parkinson’s, and Huntington’s. 

It provides a powerful, AI-driven platform that analyzes retinal and neural imaging to detect early biomarkers of disease. This technology is particularly 

valuable for healthcare providers, researchers, and diagnostic centers, enabling accurate, non-invasive screening before significant neurological damage 

occurs. By integrating advanced machine learning algorithms with high-resolution imaging data, the system enhances diagnostic precision and enables 

timely clinical intervention, ultimately improving patient outcomes and care. 

 

Identify the constructs of a Journal – Essentially a journal consists of five major sections. The number of pages may vary depending upon the topic of 

research work but generally comprises up to 5 to 7 pages. These are: 

I. Abstract  

II. Introduction  

III. Research Elaborations  

IV. Results or Finding  

V. Conclusions 

LITERATURE SURVEY 

In [1] “An Efficient Deep Learning Approach to Detect   Neurodegenerative Diseases Using Retinal Images”, proposed a deep learning-based method 

aimed at improving the early detection of neurodegenerative diseases through retinal imaging. Their approach employs deep learning regression 

techniques to perform accurate segmentation of retinal layers in Optical Coherence Tomography (OCT) and fundus images  

 

In [2] In the paper titled “Advances in Retinal Imaging for Early Alzheimer’s Diagnosis”. Explored the use of deep learning, specifically the ResNet-50 

model, to detect early signs of Alzheimer’s disease through retinal imaging. The study focused on analyzing high-resolution retinal scans to identify 

subtle structural and vascular changes associated with the onset of Alzheimer’s. By leveraging the power of AI-based analysis, the model was able to 

learn complex patterns in retinal features that correlate with neurodegenerative changes, offering a non-invasive and cost-effective method for early 

diagnosis 
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In [3] In the paper titled “Advances in Retinal Imaging for Early Alzheimer’s Diagnosis”. Explored the use of deep learning, specifically the ResNet-50 

model, to detect early signs of Alzheimer’s disease through retinal imaging. The study focused on analyzing high-resolution retinal scans to identify 

subtle structural and vascular changes associated with the onset of Alzheimer’s. By leveraging the power of AI-based analysis, the model was able to 

learn complex patterns in retinal features that correlate with neurodegenerative changes, offering a non-invasive and cost-effective method for early 

diagnosis.  

 

In [4] the study titled “Anomaly Detection using Autoencoders”, proposed a machine learning approach for the early and non-invasive detection of 

neurodegenerative diseases by leveraging autoencoders. The model was trained to learn normal patterns in medical imaging and digital biomarkers, and 

then identify deviations that may indicate the presence of neurological abnormalities. By measuring reconstruction errors between input and output 

images, the system effectively detected anomalies that correlate with early signs of neurodegeneration.  

REQUIREMENTS AND TOOLS USED 

Software Requirements: Operating System: Windows / macOS / Linux Development Tools: VS Code, Git, Browser Developer Programming Languages: 

HTML, CSS, JavaScript, Python.       

RESEARCH ELABORATION 

A. System Architecture 

The follows a modular web-based architecture consisting of three main components: 

• Frontend Interface: Developed using HTML, CSS, and JavaScript, this layer is responsible for rendering the diagnostic dashboard and 

managing user interactions The integration of Three.js and A-Frame enables real-time rendering of panoramic 3D visualization of retinal 

and neural imaging data. 

• Backend Engine: Optionally implemented using Node.js, this handles API calls, stores user session data, and manages diagnostic content 

retrieval. 

• Image Database:High-resolution medical images are stored in a cloud-based storage system such as Firebase Realtime Database or 

MongoDB Atlas. These are fetched dynamically during analysis to ensure performance optimization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig – 1.1 – System Architecture 

  

B. Navigation Mechanics 

The system offers intuitive and interactive navigation: 

• Users can drag to pan across 3D retinal and neural visualizations, zoom in/out using scroll or pinch gestures, and click on diagnostic markers 

embedded in  

the visualization to explore more information or highlight potential disease indicators. 

• Diagnostic Hotspot Integration allows additional content such as AI-generated annotations, patient data, or comparison images to appear on 

click, enriching the clinical review process. 

C. Rendering Techniques 

• The platform relies on Three.js, a powerful 3D JavaScript library, for rendering panoramic scenes using the WebGL API. 
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• Spherical projections of images are mapped onto a virtual environment to simulate a real-world field of view. 

• Textures are optimized using compression formats like JPEG or WebP to reduce size without compromising quality. 

D. Data Storage and Retrieval 

• Imaging data and diagnostic configurations (such as annotation coordinates, scan labels, etc.) are stored in. cloud platforms like Firebase 

Realtime Database or MongoDB Atlas, or as structured JSON files fetched dynamically by the frontend 

• The system preloads relevant images or comparative           views based on the clinician’s current exploration to reduce loading time and 

streamline the review workflow.                   

E. Security and Performance Considerations 

• Medical image access is controlled via secure mechanisms such as Firebase security rules or AWS signed URLs to prevent unauthorized 

viewing or misuse of sensitive diagnostic data. 

• The platform is optimized for both desktop and mobile devices, utilizing responsive design principles and adaptive image resolutions to 

maintain performance across varying bandwidth and screen sizes. 

RESULTS AND FINDINGS 

A. Usability Testing 

T The system was tested with 25 healthcare professionals and researchers, including clinicians, neurologists, and postgraduate students  

• 90% of users reported a smooth and intuitive experience with the platform. 

• 88% agreed that the platform effectively supports early diagnosis and streamlines the image analysis process. 

• User feedback emphasized the clarity of the interface, ease of image upload, and real-time diagnostic feedback as key strengths of the system.. 

B. Device Compatibility 

The diagnostic web interface was tested across various devices and browsers: 

• Desktops: Google Chrome, Mozilla Firefox, Microsoft Edge 

• Mobile: Android (Chrome, Firefox), iOS (Safari, Chrome) 

• Tablets: iPad (Safari), Android Tabs 

C. Loading Time and Performance 

• The average loading time for the dashboard was 3.1 seconds on a standard 10 Mbps connection. 

• Performance improvements such as image compression, lazy image preprocessing, and cloud-based CDN support (via AWS or Netlify) 

ensured low latency and high reliability during diagnostic sessions. 

CONCLUSION 

The AI-driven diagnostic system offers a powerful alternative to traditional medical evaluations by leveraging retinal and neural imaging with deep 

learning technologies. It supports clinicians, researchers, and healthcare institutions in identifying neurodegenerative diseases early and accurately. With 

future integration of predictive analytics, and genomic insights, this system holds great potential for clinical advancement. 
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