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ABSTRACT: Alzheimer's disease is a progressive neurodegenerative disorder that affects millions worldwide, causing
memory loss, cognitive decline, and behavioral changes. Early detection is essential for effective treatment and to slow
the progression of the disease. Traditional diagnostic methods are time-consuming, expensive, and highly dependent on
expert radiologists. In this paper, we present an Alzheimer’s Detection System using Machine Learning (ML)
techniques applied to MRI brain images. The system uses advanced algorithms to classify the stages of Alzheimer’s
disease with high accuracy, thereby providing quick and reliable support to medical professionals. Our solution reduces
diagnostic time, minimizes manual errors, and assists doctors in making informed decisions. This paper explains the
system’s design, methodology, and implementation, along with its benefits, objectives, and future scope in the
healthcare domain.
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I. INTRODUCTION

Alzheimer’s disease is one of the most common causes of dementia, characterized by progressive deterioration of brain
function, leading to memory loss and cognitive impairment. With no permanent cure currently available, early
diagnosis is crucial to managing symptoms and slowing disease progression. However, manual diagnosis using MRI
scans requires expert evaluation, which is time-consuming and prone to human error. To overcome these limitations,
Machine Learning-based solutions have emerged as powerful tools in medical diagnostics. This paper proposes a system
that uses machine learning to automate the detection of Alzheimer’s disease by analyzing brain MRI scans,
providing accurate results to assist doctors in diagnosis.

II. PROBLEM STATEMENT AND SOLUTION

The manual detection of Alzheimer’s disease through MRI images is a complex and labor-intensive task requiring
experienced radiologists. Early-stage symptoms are subtle, making it difficult to detect the disease without advanced
diagnostic tools. Misdiagnosis or delayed diagnosis can lead to worsening patient conditions. The solution
proposed in this paper is an automated machine learning system that can detect and classify Alzheimer’s disease stages
from MRI scans with high accuracy. This system reduces dependency on human expertise, speeds up the diagnosis
process, and improves reliability by analyzing large datasets and recognizing patterns that may not be visible to the
human eye.

III. LITERATURE SURVEY

Several studies have focused on applying machine learning techniques for Alzheimer’s detection. Researchers have
used convolutional neural networks (CNNs) and support vector machines (SVMs) to classify MRI images with
promising results. A study by Sarraf et al. (2016) implemented deep learning models for functional MRI data and
achieved high accuracy. Similarly, Basaia et al. (2019) demonstrated that deep learning networks could differentiate
between Alzheimer's patients and healthy individuals effectively. These studies show that machine learning can
significantly improve diagnostic performance. However, existing systems often require large computational resources
and extensive datasets. Our proposed system focuses on balancing accuracy with practical implementation to deliver a
lightweight, efficient, and reliable diagnosis tool.
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IV. OBJECTIVES

*  To design an automated system for detecting Alzheimer’s disease using machine learning.
*  To reduce the time and effort required for manual diagnosis of MRI images.

*  To achieve high accuracy in classifying different stages of Alzheimer’s.

* To provide an easy-to-use diagnostic tool for healthcare professionals.

*  To support early detection, leading to better treatment and patient outcomes.

V.METHODOLOGY

The methodology of the proposed Alzheimer’s Detection System begins with collecting a dataset of brain MRI images
labeled according to the stages of Alzheimer’s disease. The dataset undergoes preprocessing steps such as resizing,
noise reduction, and normalization. Feature extraction techniques are applied to highlight the important aspects of the
MRI images. We use machine learning algorithms, including Convolutional Neural Networks (CNN), to train the model
on these features. The trained model is then tested and validated to assess its accuracy in predicting the disease stage.
Finally, the system outputs the diagnosis and classification of the MRI scan into one of the categories: No Dementia,
Mild Dementia, Moderate Dementia, or Severe Dementia.

VI. APPLICATIONS

*  Medical Diagnosis: Assists doctors in early detection of Alzheimer’s disease.

*  Healthcare Automation: Reduces manual workload and speeds up the diagnostic process.

*  Research Support: Provides datadriven insights for medical researchers studying Alzheimer’s.
*  Telemedicine: Enables remote diagnosis in areas lacking specialized healthcare professionals.

*  Hospital Management Systems: Can be integrated for automated patient screening.

VII. PROPOSED SYSTEM

The proposed system is an Al-based diagnostic tool that uses machine learning to automatically analyze brain MRI scans
and detect Alzheimer's disease. It simplifies the diagnostic process by minimizing the need for manual image
interpretation. The system accepts an MRI image as input, processes it through a trained machine learning model, and
provides the stage of Alzheimer's detected. This helps doctors make quick and informed decisions while improving
diagnostic accuracy.

VIII. SYSTEM ARCHITECTURE

The system architecture consists of the following components:

Input Module: Receives MRI images from the user.

Preprocessing Module: Cleans and normalizes the images for analysis.

Feature Extraction Module: Identifies important patterns and structures in the images.
Machine Learning Model: Classifies the image into disease stages using trained algorithms.
Output Module: Displays the result, showing the predicted stage of Alzheimer's disease.

DR
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IX. CONCLUSION

This paper presents an effective and automated solution for Alzheimer’s disease detection using machine learning
techniques. By leveraging brain MRI images, the system can accurately classify the stages of dementia, thereby
assisting doctors in making timely and reliable diagnoses. The implementation of this system can help reduce manual
errors, speed up the diagnostic process, and improve patient care. Our model has shown promising results in terms of
accuracy and efficiency, making it a practical tool for use in hospitals and clinics.

X. FUTURE SCOPE

In the future, the system can be improved by incorporating advanced deep learning techniques like Transfer Learning
and larger datasets to enhance accuracy further. The development of a web-based or mobile application can make the
tool accessible to remote areas where expert neurologists are not available. Additionally, the system can be extended to
detect other brain-related disorders, such as Parkinson’s disease or brain tumors, using similar machine learning
approaches.

REFERENCES

1. Sarraf, S., etal. "Deep learningbased pipeline to recognize Alzheimer's disease using fMRI data." Brain Informatics
(2016).

2. Basaia, S., et al. "Automated classification of Alzheimer’s disease and mild cognitive impairment using MRI and
deep learning." Neurolmage: Clinical (2019).

3. Jack, C.R., et al. "Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade." The Lancet
Neurology (2010).

4. Krizhevsky, A., et al. "ImageNet classification  with deep convolutional neural networks." Advances in
Neural Information Processing Systems (2012).

5. Alzheimer's Disease Neuroimaging Initiative (ADNI), Dataset Source: https://adni.loni.usc.edu/

IJMRSET © 2025 | AnISO 9001:2008 Certified Journal | 2937




- =, &8
L g3

P

3 INTERNATIONAL
A ‘ ‘ STANDARD
SJIF Scleatific Journal lmpact Factor ‘ \ SERLAL
NUMBER
INDIA

INTERNATIONAL JOURNAL OF

MULTIDISCIPLINARY RESEARCH
IN SCIENCE, ENGINEERING AND TECHNOLOGY

NISCAIR

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com |

www.ijmrset.com



mailto:ijmrset@gmail.com
http://www.ijmrset.com/

	ABSTRACT: Alzheimer's disease is a progressive neurodegenerative disorder that affects millions worldwide, causing memory loss, cognitive decline, and behavioral changes. Early detection is essential for effective treatment and to slow the progression...
	I. INTRODUCTION
	II. PROBLEM STATEMENT AND SOLUTION
	III. LITERATURE SURVEY
	IV. OBJECTIVES
	V. METHODOLOGY
	VI. APPLICATIONS
	VII. PROPOSED SYSTEM
	VIII. SYSTEM ARCHITECTURE
	IX. CONCLUSION
	X. FUTURE SCOPE
	REFERENCES

