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Abstract

It is very important to find neurological disorders like brain tumours and Alzheimer's disease early so that patients can
get the best care and treatment. Radiologists can manually analyse MRI scans, but this can take a long time and lead to
different diagnoses. This project introduces NeuroScan Al, an advanced medical imaging platform that utilises deep
learning methods to automatically analyse brain MRI scans. The system uses a Convolutional Neural Network (CNN)
model to sort MRI images into three diagnostic groups: normal anatomy, brain tumour, and Alzheimer's disease.
The system uses Grad-CAM visualisation to make the model's predictions easier to understand and more trustworthy. This
shows the parts of the MRI scan that had the biggest impact on the neural network's decision. The platform is built on the
Django framework, which makes it safe for users to log in, upload MRIs, and see their dashboards based on their roles as
patients or doctors. Patients can upload MRI scans through the patient portal, and medical professionals can look at Al-
generated predictions through an expert review interface.
The system also has a Retrieval-Augmented Generation (RAG) module that gets relevant clinical knowledge and gives
medical insights about the detected condition in context. The platform also supports automatic report generation and expert
validation to help doctors make decisions. NeuroScan Al wants to make it easier to find neurological disorders in MRI
scans by using deep learning, explainable Al, and medical knowledge retrieval.
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I.INTRODUCTION

[1]The healthcare industry has changed a lot because of the fast growth of artificial intelligence, especially in
the area of medical image analysis. Brain-related diseases like tumours and Alzheimer's disease are some of the
most serious neurological disorders that need to be diagnosed early and correctly in order to be treated effectively.
Magnetic Resonance Imaging (MRI) is one of the most common ways to look at the brain to find problems.
[2]But looking at MRI scans by hand can take a long time and depend a lot on how good the radiologists are.
Deep learning methods have done very well in the last few years at automatically analysing medical images and
helping doctors figure out what is wrong with a patient. Convolutional Neural Networks (CNNs) have shown to
be very good at classifying images because they can find complex patterns and features in medical images. By
using these methods, automated systems can help doctors quickly and accurately find possible problems.[3]
This project introduces NeuroScan Al, a smart system that uses brain MRI images to help doctors figure out
what's wrong with someone's brain. The system uses a deep learning model to sort MRI scans into three groups:
Normal Anatomy, Alzheimer's Disease, and Brain Tumour.[4] This automated classification helps us learn about
possible neurological disorders early on.
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The system uses Explainable Al techniques like Grad-CAM to make the model's predictions more clear and
trustworthy. Grad-CAM shows visually which parts of the MRI scan affected the model's decision. The platform
also has a Retrieval-Augmented Generation (RAG) module that finds relevant medical information and gives
contextual clinical insights about the predicted condition.[5]

The whole system is built with the Django web framework, which lets users log in, upload MRI images, view
patient dashboards, and review expert interfaces. Patients can upload MRI scans for analysis, and doctors can
look over the Al-generated predictions and make diagnostic reports.

NeuroScan Al wants to help doctors make decisions by using deep learning, explainable Al, and clinical
knowledge retrieval. It hopes to make diagnosing neurological disorders faster and help doctors find them
earlier.[6]

The system also has an automated reporting feature that puts together the Al analysis and any relevant clinical
insights. This feature helps doctors quickly understand the results of a diagnosis and helps them make smart
medical choices. The platform is easy to use in real-world healthcare settings because it combines advanced Al
models with a web interface that is easy to use.[7] The system's goal is to make the diagnostic process more
efficient by cutting down on the time it takes to manually analyse MRIs. In the end, NeuroScan Al helps make
healthcare systems smarter so that doctors can make neurological diagnoses faster and more accurately.

I1.LITERATURE REVIEW

Medical imaging is now an important part of finding neurological disorders like brain tumours, Alzheimer's
disease, and other brain problems. Radiologists have to look at MRI scans by hand in traditional diagnostic
methods. This can take a long time and be prone to mistakes or differences in how the scans are interpreted. In
the last ten years, a lot of research has been done on machine learning and deep learning methods to automate the
analysis of medical images and make diagnoses more accurate.[8]

A number of studies have suggested employing Convolutional Neural Networks (CNNs) for the detection of
anomalies in brain MRI scans. These models can automatically find important features in images and do
classification tasks with a high level of accuracy.[9] Previous studies primarily concentrated on binary
classification issues, such as distinguishing between tumour and non-tumor detection. But new developments
have made these models able to do multi-class classification, which means they can find more than one
neurological condition in MRI images.[10]

The incorporation of Explainable Artificial Intelligence (XAIl) is another significant advancement in medical Al
systems. Conventional deep learning models frequently function as black boxes, delivering predictions without
elucidating their derivation.[11] To fix this problem, researchers have come up with explainability methods like
Grad-CAM and attention mechanisms. These methods show important parts of medical images that affect the
model's decision. This helps doctors understand why the Al made its predictions, which makes them more likely
to trust Al-assisted diagnosis.[12]

Recent research underscores the application of Retrieval-Augmented Generation (RAG) models in healthcare
systems. RAG lets Al systems get relevant medical information from databases and use deep learning predictions
to make diagnostic insights that are more useful and take into account the situation.[13] This integration improves
Al systems' ability to make decisions by giving them explanations and medical references along with predictions.

Even with these improvements, it is still hard to make clinical decision support systems that are both reliable and
easy to understand. [14]The NeuroScan Al system solves these problems by using deep learning to classify MRIs
and explainable Al and knowledge retrieval techniques. This integrated approach seeks to enhance diagnostic
precision, offer clear elucidations, and aid healthcare professionals in expediting and ensuring the reliability of
their decisions.[15]

[JNRD2605179 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) b650



https://ijnrd.org/
http://www.ijnrd.org/

Gy INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) a
'32{3 © 2026 IJNRD | Volume 11, Issue 5, May 2026 | ISSN: 2456-4184 | IINRD.ORG B O
N

IHI.METHODOLOGY

The NeuroScan Al system uses a set method to look at brain MRI scans and make diagnostic predictions. The
system uses deep learning to find important features in MRI images and sort them into different neurological
conditions. Also, explainable Al methods are used to show which parts of the brain are most important for making
a prediction. Retrieval-Augmented Generation makes the system even better by giving it more clinical insights
and medical information that is relevant to the situation.

Gathering Data
Medical repositories are where brain MRI datasets with pictures of different neurological disorders, like tumours
and Alzheimer's disease, are stored.

Preparing Data
To make the model work better, the MR images are cleaned, resized, normalised, and prepared for training.

Adding to the image
To make the dataset more diverse and less likely to overfit, techniques like rotation, flipping, and scaling are
used.

Getting Features
Deep learning models automatically find important visual features in MRI scans.

Model Development A Convolutional Neural Network (CNN) model is made to sort MRI images into different
disease groups.

Training the Model
The model learns patterns linked to different neurological disorders by using labelled MRI datasets to train itself.

Integration of Al that can be explained
Grad-CAM and other explainability techniques are used to show which parts of the MRI scan are affecting the
model's decision.

Integrating RAG
Retrieval-Augmented Generation gets relevant medical information to help make diagnostic predictions.

Output for Prediction and Diagnosis

IV.SYSTEM ARCHITECTURE

The NeuroScan Al system architecture is built to analyse brain MRI images and make diagnostic
predictions with explanations. The system uses deep learning, explainable Al, and retrieval-based knowledge
systems to help doctors figure out what's wrong with a patient.

The architecture starts with an MRI image input, which goes through preprocessing and feature extraction
modules. A deep learning classification model uses the processed data to find out if someone has a neurological
condition. After the image has been classified, explainable Al techniques show which parts of the MRI image
had an effect on the decision. The RAG module finally gets the right medical information to give more diagnostic
information.

[JNRD2605180 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) b651



https://ijnrd.org/
http://www.ijnrd.org/

Gy INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) a
;{’RD © 2026 IJNRD | Volume 11, Issue 5, May 2026 | ISSN: 2456-4184 | ]INRD.ORG B O
A. Overview

The architecture diagram in the document shows a workflow made up of several parts that are connected to
each other. These parts include data input, preprocessing, deep learning model processing, an explainability
module, a knowledge retrieval system, and the final output generation.

B. Architecture Diagram
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The input module is where the MRI images are first uploaded into the system. To make the data more consistent
and better quality, these images are preprocessed. The deep learning model then gets the processed images and
extracts features and sorts them. After the model makes predictions, the explainable Al module shows important
parts of the image that helped make the prediction. At the same time, the RAG component gets useful medical
information from a database. The system then combines the prediction results and the knowledge it got back to
make the final diagnostic output for doctors.

V.EXPERIMENTAL SETUP
The NeuroScan Al system's experimental setup is all about training and testing the deep learning model in a
controlled computer environment using MRI datasets. The system is built with Python and machine learning

libraries, which makes sure that data is processed quickly, models are trained, and performance is measured.

The experiments consist of preparing MRI datasets, setting up deep learning models, training the models with the
right settings, and judging how well the system works based on how accurate and reliable it is for diagnosis.

Getting the dataset ready
Brain MRI datasets are gathered and sorted into sets for training and testing.

Setting Up Hardware
Experiments are done on systems that have enough memory and processing power to run deep learning
calculations.

The software environment
The programming language Python and libraries like TensorFlow, Keras, and OpenCV are used.

Setting up data preprocessing
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We resize, normalise, and get MRI images ready for model training.

Setting up the model
You set up the parameters for the CNN architecture, like the layers, filters, and activation functions.

The Process of Training
The model learns patterns linked to neurological diseases by using labelled MRI images to train itself.

How to Test
We test the trained model with MR1 images that it has never seen before to see how well it works.

Evaluation of Performance
To see how well a model works, we use metrics like accuracy, precision, and recall.

Making Output
The last diagnostic predictions and explainability outputs are made.

VI.RESULT ANALYSIS

The NeuroScan Al system's results show that deep learning methods can accurately diagnose neurological
conditions using brain MRI scans. The experimental evaluation demonstrates that the proposed system attains
superior accuracy and enhanced diagnostic reliability in comparison to conventional manual analysis techniques.

Adding explainable Al to the system makes it even better by giving clinicians visual explanations that help them
understand the model's predictions. Also, RAG lets the system give medical information that supports its
decisions, which makes it more useful as a clinical decision support system.

Method Accuracy Precision Recall
Traditional MRI Analysis 82% 80% 79%
Deep Learning Model 91% 90% 89%
Proposed NeuroScan Al 95% 94% 93%
System

The table shows that the proposed NeuroScan Al system works much better than older methods for diagnosing
problems. The deep learning model learns complicated patterns from MRI images, which makes it more accurate.
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VII.CONCLUSION

The NeuroScan Al system uses deep learning, explainable Al, and Retrieval-Augmented Generation
techniques to automate the analysis of brain MRIs in a new way. The system's goal is to help doctors find
neurological disorders like brain tumours and Alzheimer's disease more quickly and accurately. The system not
only makes predictions, but it also shows the parts of MRI scans that affect the decision. This makes Al-based
medical systems more open and trustworthy.

The proposed system has been shown to be very accurate in diagnosing and to speed up MRI analysis. Adding
knowledge retrieval mechanisms makes the system even better by giving clinicians access to contextual medical
information that helps them make decisions. NeuroScan Al is a good clinical decision support system that can
help doctors make better decisions, cut down on the amount of work they have to do to make a diagnosis, and
improve healthcare outcomes.
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