
IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 3, Issue 2, March 2023 
 

Copyright to IJARSCT               DOI: 10.48175/IJARSCT-8694 272 

www.ijarsct.co.in 

Impact Factor: 7.301 

Alzheimer’s Disease Detection using Machine 

Learning Techniques in 3D MR Images 
Vedant Shirude1, Satej Ganji2, Nikita Sonsale3, Ashutosh Mahamuni4, A. V. Patil5  

Students, Department of Computer Science Engineering1,2,3,4 

Asst. Professor, Department of Information Technology5 

Smt. Kashibai Navale College of Engineering, Pune, Maharashtra, India 

 

Abstract: The application of machine learning algorithms to the detection and prediction of Alzheimer's 

disease holds great promise for improving healthcare outcomes. Machine learning can help identify 

patterns and features in large datasets that may be difficult for humans to detect, allowing for earlier and 

more accurate diagnoses. In addition, machine learning can also be used to develop personalized treatment 

plans based on individual patient characteristics and response to previous treatments. This could lead to 

more effective treatment strategies and better quality of life for patients. However, it is important to note 

that machine learning algorithms are not a substitute for clinical expertise and judgement. The development 

and deployment of machine learning models in healthcare must be done in a responsible and ethical 

manner, with a focus on patient privacy and transparency. Overall, the potential benefits of machine 

learning in the field of Alzheimer's disease are significant, and continued research in this area is crucial for 

improving healthcare outcomes for affected individuals and their families. 
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I. INTRODUCTION 

The early detection and prediction of Alzheimer's disease. These techniques can help identify subtle changes in patient 

data that may be indicative malady, encouraging rapid identification and treatment. The use of various machine learning 

techniques, such as K-Nearest Neighbor, Ad boost Classifier, Support Vector Machine, Logistic Regression, Decision 

Tree Classifier, and Random Forest classifier, can improve the accuracy of Alzheimer's disease detection. Among these 

techniques, Random Forest classifier has been found to be the most accurate. Python code implementation is often used 

for developing machine learning models for Alzheimer's disease detection. Researchers can use large datasets of brain 

scans and patient data to train these models, which can then be used to make predictions about the likelihood of 

Alzheimer's disease in new patients. These models can also be used to track changes in patient data over time, which 

can help physicians monitor the progression of the disease and adjust treatment plans accordingly. The use of machine 

learning techniques in Alzheimer’s disease research and management has a lot of potential to enhance healthcare 

outcomes. However, as with any medical intervention, it is crucial to ensure that these techniques are used in a 

responsible and ethical manner, with a focus on patient privacy and transparency. 

 

II. LITERATURE SURVEY 

[1] Alzheimer’s Disease Detection using Machine Learning Techniques in 3D MR Images Srinivasan Aruchamy, 

Amrita Haridasan, Ankit Verma, Partha Bhattacharjee, Sambhu Nath Nandy, A novel approach for identifying 

Alzheimer's Disease (AD) through the analysis of first-order statistical features in 3D brain Magnetic Resonance (MR) 

images is presented in this study. Given that Alzheimer's disease primarily affects older individuals and is characterized 

by progressive neurodegeneration, timely detection and classification of AD could significantly aid in disease 

management. 

[2] Early-stage Alzheimer’s disease diagnosis method Muhammad hammad memon1, jianping li 1, amin ulhaq 1 and 

Muhammad hammadmemon 2, Effectively detecting Alzheimer's disease at an early stage is essential for successful 

treatment and recovery. Despite various techniques used by researchers to achieve accurate detection, the challenge of 

accurately predicting the disease persists. To address this issue, our study proposes a machine learning-based approach 

for accurately diagnosing Alzheimer's disease. 
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[3] Early Detection of Alzheimer’s Disease with Blood Plasma Proteins using Support Vector Machines Chima S. Eke, 

Emmanuel Jammeh, Xinzhong Li, Camille Carroll, Stephen Pearson, Emmanuel,The use of amyloid-based biomarkers 

and tests for diagnosing Alzheimer's disease (AD) is a notable achievement, but they have limitations. These tools 

cannot identify the disease at an early stage before amyloid-beta accumulates significantly in the brain and do not 

provide a complete understanding of disease progression. Research must continue to develop more comprehensive 

diagnostic tools to improve outcomes for individuals living with AD and ultimately work towards finding a cure. 

[4] Personal assistance for Alzheimer’s patient Kalpana Devi.S1, Amirthavarshini D2, Anbukani RS3, Bhavatha 

Ranjanni S4, Alzheimer's disease is a devastating illness that gradually destroys memory and thinking skills. Current 

solutions include forums for discussion, behavioral monitoring, and path sensing, but there is a need for more 

personalized assistance. To address this need, a personal assistance application could be developed that would assist 

patients in their daily lives. This application could remind them of important tasks, such as taking medication, and 

provide them with guidance on how to complete everyday activities. By providing personalized assistance, this 

application could improve the quality of life for individuals living with Alzheimer's disease and their caregivers. 

[5] Early Detection of Alzheimer’s Disease Based on Single Nucleotide Polymorphisms (SNPs) Analysis and Machine 

Learning Techniques Hala Ahmed, Hassan Soliman, Mohammed Elmogy, Alzheimer's disease (AD) is a progressive 

brain disease that worsens over time. A significant risk factor for AD is Apolipoprotein E (APOE), which has been 

found to be associated with the disease in various genome-wide association studies (GWAS). The most common type of 

genetic variation among individuals is Single nucleotide polymorphisms (SNPs), which are responsible for changes in a 

single nucleotide in the DNA sequence. SNPs in the APOE gene have been linked to an increased risk of developing 

AD, highlighting the importance of genetic factors in the development of the disease. 

 

III. PROPOSED METHODOLOGY 

3.1 Description 

A. Materials 

Magnetic Resonance Imaging (MRI) dataset: 

A large set of 3D MR images of Alzheimer's Disease patients and healthy individuals. 

 

B. Machine Learning Libraries 

Python-based machine learning libraries such as TensorFlow, Keras, and Scikit-learn. 

 

C. Computer Hardware 

A high-performance computer with sufficient RAM and GPU capabilities to handle the large MRI dataset and run 

complex machine learning algorithms. 

 

3.2 Methods 

A. Preprocessing of MR Images  

The MRI images will be preprocessed to remove noise, correct the intensity inhomogeneity, and standardize the images' 

size and resolution. 

 

B. Feature Extraction 

A set of relevant features will be extracted from the preprocessed MRI images, such as grey matter density, white 

matter density, and cortical thickness. 

 

C. Training Data Preparation  

The extracted features will be used to create a training dataset consisting of Alzheimer's Disease patient images and 

healthy individuals' images. 
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D. Machine Learning Model Selection

Different machine learning models such as Random Forest, Support Vector Machine (SVM), and Convolutional Neural 

Networks (CNN) will be evaluated to identify the most accurate model for Alzheimer's Disease detection.

 

E. Training the Model 

The selected machine learning model will be trained using the prepared training dataset.

 

F. Model Evaluation  

The trained model will be evaluated on a test dataset

 

G. Performance Evaluation  

The performance of the model will be evaluated using standard metrics such as sensitivity, specificity, and accuracy.

In conclusion, the above materials and methods can 

application of machine learning techniques in 3D MR images is the focus of this study.Millions of worldwide 

individuals are afflicted by the focal neurodegenerative syndrome known as Alzheimer's 

disease can help in providing timely medical interventions and support. Machine learning techniques have been used to 

detect Alzheimer's Disease using 3D MR Images.

 

3.3 Block Diagram of Proposed System

 

The use of machine learning algorithms allows for the automated detection of Alzheimer's Disease, this can reduce 

human inaccuracy and save time. The algorithms can extract relevant features from the MR Images, such as grey matter 

density, white matter density, and cortical thickness, which can be used to identify patterns that differentiate between 

healthy individuals and those with Alzheimer's Disease.

In conclusion, the use of machine learning techniques for Alzheimer's Disease 

promising approach that can significantly improve early detection and treatment of the disease.

development of these techniques can help in developing more accurate and efficient diagnostic tools for Alz

Disease. 
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Machine Learning Model Selection  

Different machine learning models such as Random Forest, Support Vector Machine (SVM), and Convolutional Neural 

to identify the most accurate model for Alzheimer's Disease detection.

The selected machine learning model will be trained using the prepared training dataset. 

The trained model will be evaluated on a test dataset to measure its accuracy in detecting Alzheimer's Disease.

The performance of the model will be evaluated using standard metrics such as sensitivity, specificity, and accuracy.

In conclusion, the above materials and methods can be used for the detection of Alzheimer's Disease through the 

application of machine learning techniques in 3D MR images is the focus of this study.Millions of worldwide 

individuals are afflicted by the focal neurodegenerative syndrome known as Alzheimer's disease.Early detection of the 

providing timely medical interventions and support. Machine learning techniques have been used to 

detect Alzheimer's Disease using 3D MR Images. 

f Proposed System 

 
Fig. 1. Proposed System 

IV. CONCLUSION 

The use of machine learning algorithms allows for the automated detection of Alzheimer's Disease, this can reduce 

human inaccuracy and save time. The algorithms can extract relevant features from the MR Images, such as grey matter 

density, white matter density, and cortical thickness, which can be used to identify patterns that differentiate between 

healthy individuals and those with Alzheimer's Disease. 

In conclusion, the use of machine learning techniques for Alzheimer's Disease detection in 3D MR Images is a 

promising approach that can significantly improve early detection and treatment of the disease.

development of these techniques can help in developing more accurate and efficient diagnostic tools for Alz

REFERENCES 

Dubois B, Padovani A, Scheltens P, Rossi A, DellAgnello G. Timely diagnosis for Alzheimers disease: a 

literature review on benefits and challenges. Journal of Alzheimer’s disease. 2019 Jan 1;49(3):617

World Health Organization. World health statistics 2010. World Health Organization,2018. 

Jin K, Simpkins JW, Ji X, Leis M, Stambler I. The critical need to promote research of aging and aging

diseases to improve health and longevity of the elderly population. Aging and disease. 2015 Feb;6(1):1.

 ISSN (Online) 2581-9429 

  

, Communication and Technology (IJARSCT) 

 274 

Different machine learning models such as Random Forest, Support Vector Machine (SVM), and Convolutional Neural 

to identify the most accurate model for Alzheimer's Disease detection. 

to measure its accuracy in detecting Alzheimer's Disease. 

The performance of the model will be evaluated using standard metrics such as sensitivity, specificity, and accuracy. 

be used for the detection of Alzheimer's Disease through the 

application of machine learning techniques in 3D MR images is the focus of this study.Millions of worldwide 

disease.Early detection of the 

providing timely medical interventions and support. Machine learning techniques have been used to 

 

The use of machine learning algorithms allows for the automated detection of Alzheimer's Disease, this can reduce 

human inaccuracy and save time. The algorithms can extract relevant features from the MR Images, such as grey matter 

density, white matter density, and cortical thickness, which can be used to identify patterns that differentiate between 

detection in 3D MR Images is a 

promising approach that can significantly improve early detection and treatment of the disease. Further research and 

development of these techniques can help in developing more accurate and efficient diagnostic tools for Alzheimer's 

Dubois B, Padovani A, Scheltens P, Rossi A, DellAgnello G. Timely diagnosis for Alzheimers disease: a 

literature review on benefits and challenges. Journal of Alzheimer’s disease. 2019 Jan 1;49(3):617-31.  

World Health Organization. World health statistics 2010. World Health Organization,2018.  

Jin K, Simpkins JW, Ji X, Leis M, Stambler I. The critical need to promote research of aging and aging-related 

e elderly population. Aging and disease. 2015 Feb;6(1):1. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 3, Issue 2, March 2023 
 

Copyright to IJARSCT               DOI: 10.48175/IJARSCT-8694 275 

www.ijarsct.co.in 

Impact Factor: 7.301 

[4]. Padilla P, Lpez M, Grriz JM, Ramirez J, Salas-Gonzalez D, Alvarez I. NMFSVM based CAD tool applied to 

functional brain images for the diagnosis of Alzheimer’s disease. IEEE Transactions on medical imaging. 2019 

Sep 12;31(2):207-16.  

[5]. Song S, Lu H, Pan Z. Automated diagnosis of Alzheimer’s disease using Gaussian mixture model based on 

cortical thickness.2019 Oct 18 (pp. 880-883). IEEE 

 

 


