
© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002 

IJIRT 197537 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5764 

Alzheimer Classification Using Deep Learning 
 

 

M. Kavya1, Biradar Arjun2, Cheparolu Saroj Kumar3, Nakshatram Sankeerth4, Vadde Sreeramudu5 
1Assistance Professor CSE(DS), VJIT 

2,3,4,5Department of Artificial Intelligence & Data Science Vidya Jyothi Institute of Technology 

Hyderabad, India 

 

 

 

Abstract—Alzheimer’s disease is a progressive 

neurological disorder that causes cognitive decline and 

memory loss, making early detection and stage 

classification essential for effective treatment planning. 

To address this challenge, we developed a deep learning–

based system for Alzheimer’s stage classification using 

brain MRI images. The system leverages Convolutional 

Neural Networks (CNNs) to automatically extract spatial 

and structural features from MRI scans and classify 

patients into four categories — non-demented, very mild, 

mild, and moderate.     

We curated and utilized a Kaggle MRI dataset of 

Alzheimer’s patients, applying preprocessing and 

WWW.jet mapping techniques to enhance image quality 

and improve feature representation. The CNN model 

was trained and evaluated on this dataset to achieve 

accurate classification performance. 

 

I. INTRODUCTION 

 

Alzheimer's disease is a progressive neurological 

disorder characterized by cognitive decline and 

memory loss. Early detection is critical for effective 

treatment and patient care. Manual diagnosis via MRI 

interpretation is time-consuming and prone to human 

error. This project proposes an automated deep 

learning-based system to classify Alzheimer's into 

four distinct stages: Non-Demented, Very Mild, Mild, 

and Moderate. 

 

the current fast-paced environment, medical 

professionals and researchers require efficient tools to 

process complex data. This project implements a deep 

learning-based system specifically designed to classify 

the different stages of Alzheimer's disease using 

Magnetic Resonance Imaging (MRI) brain scans. By 

leveraging Convolutional Neural Networks (CNNs), 

the system automatically extracts critical spatial and 

structural features from these scans. 

Alzheimer’s disease is a progressive 

neurodegenerative disorder, and early-stage 

identification is crucial for timely treatment and care. 

However, manual assessment of brain scans such as 

MRI is time-consuming, subjective, and prone to 

human error. Therefore, this project aims to develop 

an automated Alzheimer’s stage classification system 

using image processing techniques. The system will 

preprocess brain images, extract meaningful features, 

and apply machine learning or deep learning models 

to accurately classify subjects into stages such as 

Normal, Mild Cognitive Impairment (MCI), and 

Alzheimer’s Disease (AD). The goal is to provide a 

reliable, efficient, and objective tool that supports 

clinicians in early diagnosis and helps in monitoring 

disease progression.    

 

1.1 Objective   

The objective of this project is to develop an efficient 

and accurate deep learning–based system that can 

automatically classify different stages of Alzheimer’s 

disease using brain MRI images. By leveraging 

Convolutional Neural Networks (CNNs) and 

advanced image processing techniques, the system 

aims to detect structural changes in brain tissues and 

categorize patients into four stages — non-demented, 

very mild, mild, and moderate. The model is designed 

to be easy to train, computationally efficient, and 

capable of providing reliable diagnostic support to 

healthcare professionals. Ultimately, this project seeks 

to enhance early detection, disease monitoring, and 

treatment planning, thereby improving the quality of 

patient care and advancing the use of AI in medical 

imaging and healthcare  
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1.2 Alzheimer Classification Using Deep Learning  

Deep learning, especially CNNs, will prove to be an 

extremely powerful tool in medical applications with 

unprecedented capability in the analysis of 

unstructured data, such as image-based research. In 

medical imaging modalities like CT and MRI scans, 

CNNs can automatically extract hierarchical features 

in images to automatically detect subtle patterns that 

are related to stroke occurrence. These models have 

shown outstanding performance in the detection and 

classification of ischemic and hemorrhagic strokes, 

localization of affected regions in the brain, and 

predictive values for future stroke occurrences with 

enhanced accuracy. This paper describes the 

application of CNNs for the prediction of brain stroke. 

It shows how imaging data may be integrated with 

patient attributes, the architecture of CNN models, and 

their applications in early diagnosis. This system, by 

making use of deep learning strengths, aims to 

increase the accuracy of predictions, support clinical 

decision-making, and finally improve the results for 

the patients.  

 

1.3 The User Architecture 

Firstly, user will register with his personal details 

using email, username, mobile number. 

The User interface the user will login using user login 

details like username and password. 

 

1.3.1 User Analysis 

The user uploaded MRI scan image will process and it 

predict the Alzheimer is there or not and accurately 

produce the results classified and shows it to the user 

help of CNN model. 

 

1.3.2 Medical Chart 

The system provides an option for the user to seek 

assistance if they have questions or require more 

clarification about the results. 

If help is requested, a chatbot window opens within the 

interface to facilitate communication. 

 

1.3.3 User Profile 

IN User Profile the System Show the User Details on 

The Profile Interface 

Ask Query 

The user can type a question related to the 

classification result or system operation.     

Chatbot Responds: 

The chatbot processes the query and responds with 

appropriate information, explanations, or guidance for 

further steps 

 

1.4 Key Challenges and Solutions  

1. Maintaining Scanned image Quality  

 One of the most critical requirements of brain stroke 

prediction is ensuring that the MRI scan image 

visually indistinguishable from the original cover scan 

image.   

2. Classification Reliability   

The user must need to upload the MRI Scan image of 

brain to get high accuracy result and correct result. 

This requires robust training strategies, including data 

augmentation and noise injection, to improve the 

system's resilience.  

3. Dropout and Regularization 

 Techniques to prevent overfitting by randomly 

deactivating neurons during training or penalizing 

large weights.  

4. Weights and Biases 

 Weights represent the strength of the connection 

between neurons. o Bias shifts the activation of 

neurons to allow flexibility in learning complex 

patterns.  

5. Security   

User need to enter the correct username and password 

to login. User details will be hidden from others to 

protect their personal details for other users.  

 

1.4 Training Strategies for CNN-Based Models 

To achieve optimal performance, CNN-based brain 

stroke prediction systems are trained using large 

datasets of images. The training process typically 

involves the following:  

 

1. Data Preparation 

Collect and preprocess data (e.g., normalization, 

cleaning, augmentation).   

Large datasets are often required to train deep models 

effectively. 

2. Training the Model 

Feed data into the neural network.   

Adjust weights iteratively using optimization 

algorithms to minimize loss. 

3. Testing and Evaluation 

Evaluate the trained model on unseen data to assess 

generalization performance.   
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Metrics like accuracy, precision, recall, and F1-score 

are used. 

4. Inference 

Deploy the trained model to make predictions or 

decisions on new data.  

 

1.5 Applications of Deep Learning    

1. Healthcare 

Disease detection (e.g., cancer, stroke) from medical 

images. 2. Autonomous Vehicles 

Real-time object detection, lane recognition, and 

decision -making in self driving cars.   

3. Natural Language Processing (NLP) 

Chatbots, virtual assistants (e.g., Alexa, Siri). o 

Sentiment analysis, summarization, translation.  

4. Finance 

Fraud detection, algorithmic trading, credit risk 

assessment. 

 

1.6 Future Scope  

The scope of this project is to design and implement 

an AI-based diagnostic system that can automatically 

classify the different stages of Alzheimer’s disease 

using Magnetic Resonance Imaging (MRI) scans. The 

project primarily focuses on applying Convolutional 

Neural Network (CNN) architecture for accurate 

feature extraction and stage classification, thereby 

assisting medical professionals in clinical decision-

making. The system is trained on a Kaggle dataset 

consisting of MRI images categorized into four classes 

— non demented, very mild, mild, and moderate — to 

ensure comprehensive stage detection. The model 

employs image preprocessing, VWW.jet color 

mapping, and deep learning techniques to enhance 

image clarity and improve prediction accuracy. This 

project is developed within the domain of Healthcare 

AI and medical image processing, emphasizing 

efficiency, scalability, and ease of training. It is 

intended for use in hospitals, research institutions, and 

diagnostic centers as a supportive tool for early 

detection and stage classification of Alzheimer’s 

disease. Future extensions may include integrating 

advanced visualization dashboards, real-time 

predictions, or cloud-based deployment for wider 

accessibility and real-world implementation.    

 

 

 

II. LITERATURE SURVEY 

 

1. Machine Learning and Traditional Image 

Processing 

 

Earlier diagnostic tools utilized traditional machine 

learning algorithms like Support Vector Machines 

(SVM), Random Forest, and k-Nearest Neighbors (k-

NN). These methods typically required manual feature 

extraction, focusing on descriptors such as: 

• Texture and Shape: Utilizing Gray-Level Co-

occurrence Matrix (GLCM) and Local Binary 

Patterns (LBP). 

• Volumetric Measures: Calculating the volume of 

specific brain regions like the hippocampus, gray 

matter (GM), and white matter (WM). While 

effective, these approaches often struggled to 

capture the complex, subtle structural changes 

associated with early-stage Alzheimer’s. 

 

2. Deep Learning and Convolutional Neural Networks 

(CNNs) 

The emergence of Convolutional Neural Networks 

(CNNs) has revolutionized medical image analysis by 

enabling automatic feature extraction. 

• Automated Feature Learning: Unlike traditional 

ML, CNNs automatically identify spatial and 

structural abnormalities from raw MRI data, 

reducing the need for manual intervention. 

• Performance Improvements: Studies have 

shown that CNN-based models achieve higher 

accuracy and precision across all stages (very mild, 

mild, and moderate) compared to manual or 

traditional ML methods. 

 

3. Hybrid and Multi-Class Classification Approaches 

Recent research has moved toward more complex 

"end-to-end" pipelines. Key advancements include: 

• Preprocessing Techniques: Implementation of 

skull-stripping, intensity normalization, and noise 

reduction (e.g., Gaussian filters) to standardize 

inputs for DL models. 

• Advanced Visualizations: Techniques such as 

VWW.jet color mapping and saliency 

overlays/heatmaps are being used to highlight 

brain regions contributing to a prediction, aiding 

clinical interpretability. 
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• Scalability and Adaptability: Modern architectures 

are designed to be modular, allowing for retraining 

and fine-tuning as new datasets (such as those from 

Kaggle) become available, ensuring the system 

evolves with diverse patient populations. 

 

III. PROPOSED SYSTEM 

 

The proposed system introduces a deep learning–

based automated solution using Convolutional Neural 

Networks (CNNs) to classify Alzheimer’s stages 

accurately from MRI images. The system includes a 

complete pipeline of image preprocessing, feature 

extraction, and classification. MRI images undergo 

resizing, normalization, noise reduction, and 

WWW.jet mapping to improve the visibility of 

structural changes. The CNN model automatically 

learns spatial patterns from MRI data and classifies the 

brain into one of four categories: Non-Demented, 

Very Mild, Mild, or Moderate. It also generates 

confidence scores to indicate reliability. This system 

reduces diagnostic time, minimizes human error, and 

provides consistent, objective results. Designed to be 

scalable and efficient, it can support doctors in clinical 

decision-making, enable early detection, and improve 

patient care. Additional features such as an integrated 

chatbot and user-friendly interface make the system 

more accessible for real-world deployment.  

 

3.1 Advantages of the Proposed System   

• Automated Feature Extraction: automatically 

identify critical features, such as Alzheimer’s 

disease lesions or tissue abnormalities, directly 

from medical images without requiring manual 

intervention. 

• High Accuracy: Effectively detects subtle patterns 

in MRI scans, enabling precise classification of 

Alzheimer’s disease land prediction of risk.   

• Scalability: Handles large datasets efficiently, 

making it suitable for extensive medical imaging 

repositories.   

• Early Detection: Identifies early signs of 

Alzheimer’s disease or high-risk markers, 

supporting timely interventions and better 

outcomes.   

• Adaptability to Complex Data: Excels at analyzing 

complex, high-dimensional imaging data that 

traditional models struggle to handle.   

• Continuous Learning: With sufficient training data, 

CNN models can continually improve and adapt to  

new imaging technologies or diverse datasets  

 

3.2. System Specifications:   

1. Hardware Requirements:  

• System  

• Processor   

• Hard Disk  

• Floppy Drive   

• Pentium IV 2.4 GHz.   

• intel i3 40 GB.  

• Monitor  

• Ram   

 

2. Software Requirements:  

Operating system: 1.44 MB. 14’ Colour Monitor. 512 

MB   

• Operating System: Windows 10/11(64bit), or 

Ubuntu 20.04     

• Programming Language: Python 3.12     

• Development Environment / IDE: Jupyter 

Notebook / Google Colab / Visual Studio   Code  

• Libraries and Frameworks:     

• TensorFlow / Keras – for deep learning model 

development     

• OpenCV – for image processing and 

preprocessing tasks     

• NumPy, Pandas – for data handling and analysis     

• Matplotlib / Seaborn – for visualization of results     

• Scikit-learn – for data splitting, model evaluation, 

and metrics     

• Web Framework (for deployment): Flask / 

Django     

• Browser (for web interface): Google Chrome / 

Microsoft Edge / Firefox     

 

IV. SYSTEM DESIGN 

 

4.1 System Architecture  

The system architecture for Alzheimer’s classification 

using Deep Learning is designed to process medical 

imaging data, such as brain MRI scan images, and 

predict the likelihood of a stroke. The architecture 

involves several key components, each playing a 

critical role in the data processing pipeline.  
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4.2. Below is a detailed explanation based on the 

architecture: 

Here user should register with the application then 

login into the account after the user login he can 

perform some operations like  

 

View profile: using this operation user can view 

profile 

 

Upload Brain Photo: Using this operation user can 

upload brain image into the application   

Predict Brain Photo: Using this operation user can 

predict the type of image weather having brain stroke 

or not.  

Medical Chart: Using this operation User will ask 

Query related to analysis report. 

 

4.3 Uml Diagrams 

UML DIAGRAMS UML stands for Unified Modeling  

Language. UML is a standardized general- purpose  

The UML represents a collection of best engineering 

practices that have proven successful in the modeling 

of large and complex systems. 

 

The UML is a very important part of developing 

objects-oriented software and the software 

development process. The UML uses mostly graphical 

notations to express the design of software projects.   

 

GOALS 

The Primary goals in the design of the UML are as 

follows 

• Provide users a ready-to-use, expressive visual 

modeling Language so that they can develop and 

exchange meaningful models.   

• Provide extendibility and specialization 

mechanisms to extend the core concepts.   

• Be independent of particular programming 

languages and development process.   

• Provide a formal basis for understanding the 

modeling language.   

• Encourage the growth of OO tools market.   

• Support higher level development concepts such 

as collaborations, frameworks, patterns and 

components.   

• Integrate best practices.  

  

 

 

4.3.1 Flowchart 

 

Alzheimer’s Stage Classification Using Image 

Processing – Flow of Events 

 
 

The provided flowchart outlines the process of This 

diagram highlights the end-to-end flow of the 

Alzheimer’s Stage Classification system 

demonstrating how image acquisition, preprocessing, 

feature extraction, and AI-based classification work 

together to determine the stage of Alzheimer’s disease. 

It is useful for understanding the overall lifecycle of a 

patient’s brain scan within the system — from image 

input to final diagnosis and report generation, where 

the results display the predicted stage along with 

confidence levels and visual outputs. 

 

4.3.2 Use case Diagram 

Use Case Diagram A use case diagram in the Unified 

Modeling Language (UML) is a type of behavioral 

diagram defined by and created from a Use-case 

analysis. Its purpose is to present a graphical overview 

of the functionality provided by a system in terms of 
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actors, their goals (represented as use cases), and any 

dependencies between those use cases. The main 

purpose of a use case diagram is to show what system 

functions are performed for which actor. Roles of the 

actors in the system can be depicted. 

 

 

4.3.3 Class Diagram 

 

This class diagram illustrates the architecture and 

interactions among the main components of the  

Alzheimer’s Stage Classification System. The system 

is designed to classify MRI brain scans into different 

stages of Alzheimer’s disease using image 

preprocessing, feature extraction, and classification 

technique  
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4.3. Activity Diagram 

An Activity Diagram is one of the important UML 

behavioral diagrams that illustrates the flow of 

activities and actions in a system. It captures the 

dynamic aspects by showing how different processes 

are carried out step by step, starting from the initial 

state and ending at the final state. Activity diagrams 

are commonly used to model workflows of business 

processes, operations of a system, and the flow of 

events in a use case. 

 

 

V. RESULTS 

 

5.1 User Registration 

 
 

5.2 Login Image 

 
 

5.3 User Interface 

 

5.4 Analysis Page 
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5.5 Medical Chart 

 
 

5.6 Profile Page 

 
 

5.7 System Status Page 

 
 

VI. CONCLUSION 

 

The project titled “Alzheimer’s Stage Classification 

Using Image Processing” presents an efficient and 

intelligent approach to detecting and classifying the 

stages of Alzheimer’s disease from MRI brain scans. 

Alzheimer’s disease is one of the most challenging 

neurodegenerative disorders, and early diagnosis plays 

a crucial role in improving treatment outcomes and 

patient quality of life. This system leverages image 

preprocessing, feature extraction, and deep learning 

classification to automate the diagnostic process. The 

MRI images are first pre-processed to remove noise 

and enhance contrast, allowing for accurate 

segmentation of brain regions. Feature extraction 

techniques are then applied to identify significant 

structural patterns associated with different stages of 

Alzheimer’s. Using machine learning or deep learning 

algorithms such as CNN (Convolutional Neural 

Networks), the system classifies patients into various 

stages — such as Non-Demented, Very Mild 

Demented, Mild Demented, and Moderate 

Demented— with corresponding confidence scores. 

  

VII. FUTURE ENHANCEMENTS 

 

Although the current system successfully classifies 

Alzheimer’s stages using MRI image processing and 

deep learning, there are several areas for future 

improvement and expansion 

 

1. Larger and Diverse Datasets 

Future work can focus on training the model with 

larger, multi-institutional datasets that include images 

from different scanners and demographics to improve 

generalization and reduce bias 

 

2. Integration of Multi-Modal Data 

Combining MRI images with other modalities such as 

PET scans, CT images, genetic data, or clinical records 

could lead to more accurate and robust stage 

prediction. 

 

3. Explainable AI (XAI)  

Incorporating explainable AI methods can help 

visualize and interpret which brain regions influence 

the model’s decision, increasing transparency and 

clinical trust. 

 

4. Real-Time Diagnosis System  

Future versions can evolve into a real-time diagnostic 

assistant for doctors, allowing instant MRI upload, 

automatic classification, and report generation in 

hospitals.  

 

5. Improved Preprocessing  

Advanced noise reduction, segmentation, and feature 

extraction algorithms (e.g., attention-based CNNs or 

transformers) could further enhance accuracy.  
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