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Title: Using Deep Learning to Detect Alzheimer’s Disease: A Neuroimaging-Based
Approach

1. Introduction

Alzheimer’s Disease (AD) is a progressive neurodegenerative disorder that affects millions of
people worldwide, leading to memory loss, cognitive impairment, and ultimately, loss of
autonomy. Early diagnosis is crucial to slowing disease progression and improving the quality
of life for patients and caregivers. However, traditional diagnostic methods, such as
neuropsychological tests and clinical assessments, are often subjective and may not detect
the disease in its early stages.

Recent advances in medical imaging and artificial intelligence (AI) have opened new
possibilities for objective, early detection of Alzheimer’s Disease. Deep learning, a subset of
AI, has demonstrated strong potential in image classification and pattern recognition tasks.
This proposal aims to explore how deep learning can be used to detect AD using neuroimaging
data, particularly structural Magnetic Resonance Imaging (MRI) scans.

2. Research Problem

Current diagnostic techniques for Alzheimer’s are either invasive (e.g., cerebrospinal fluid
analysis) or rely heavily on clinical interpretation, which introduces variability. Although MRI
provides rich structural data of the brain, manual interpretation is time-consuming and
error-prone. There is a growing need for automated, accurate, and interpretable tools that
can assist clinicians in diagnosing AD, especially in its early or mild cognitive impairment
(MCI) stages.

3. Objectives
The primary objectives of this research are:

e To develop a deep learning model capable of detecting Alzheimer’s Disease from
structural MRI scans.

e To compare the performance of different deep neural network architectures,
including Convolutional Neural Networks (CNNs) and Vision Transformers (ViTs).

e To evaluate the model’s ability to classify between Normal Control (NC), Mild
Cognitive Impairment (MCI), and Alzheimer’s Disease (AD) groups.

e To explore the interpretability of the model using visualization techniques such as
Grad-CAM.

4. Methodology
4.1 Dataset

The research will utilize publicly available datasets such as the Alzheimer's Disease
Neuroimaging Initiative (ADNI), which provides high-resolution MRI scans of patients labeled
as NC, MCI, and AD. Preprocessing steps will include normalization, skull stripping, and
resizing to a standard input shape.



4.2 Model Development
We will experiment with multiple deep learning architectures:

¢ CNN-based Models: 3D CNNs are suited for volumetric data like MRI. Variants such
as ResNet3D and DenseNet3D will be evaluated.

o Transformer-based Models: Vision Transformers (ViT) will be adapted for 3D
medical imaging using attention mechanisms.

e Hybrid Models: Combinations of CNN and transformer components to capture both
local and global features.

4.3 Training and Evaluation

e Models will be trained using stratified k-fold cross-validation.

e Performance will be assessed using accuracy, precision, recall, F1-score, and AUC-
ROC.

o Interpretability will be ensured using Grad-CAM or occlusion sensitivity maps to
highlight key brain regions.

5. Expected Outcomes

e A deep learning model with high classification accuracy for detecting Alzheimer’s
stages.

¢ Insights into brain regions most correlated with AD, improving clinical
interpretability.

e A comparative analysis of CNNs vs. ViTs in neuroimaging tasks.

e A prototype of a decision-support tool that can be integrated into clinical workflows.

6. Significance of the Study

This research will contribute to the field of medical AI by demonstrating the feasibility and
effectiveness of deep learning for neurodegenerative disease diagnosis. An accurate,
automated model for AD detection will assist neurologists in early diagnosis and may pave
the way for more personalized and timely treatment interventions.

7. Timeline

Year 1:
Conduct an in-depth literature review, define the research problem, and initiate preliminary
data collection.

Year 2:
Develop and design the Al model, followed by training and testing using the collected data.

Year 3:
Perform comprehensive evaluation and interpretation of the results, and complete the final
report and publication of findings.
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Cognizant Technology Solutions Canada Inc.
7100 West Credit Ave, 2nd Floor, Mississauga, ON L5N OE4
6940 Mumford Road, Suite 210, Halifax, Nova Scotia B3LOB7

TO WHOM IT MAY CONCERN

Cognizant (NASDAQ-100: CTSH)s one of the world's leading professional services
companies, transforming clients' business, operating and technology models for the
digital era. Our unique industry-based, consultative approach helps clients envision, build
and run more innovative and efficient businesses. Headquartered in the U.S., Cognizant is
ranked 185 on the Fortune 500 and is consistently listed among the most admired
companies in the world. Learn how Cognizant helps clients lead with digital at
www.cognizant.com or follow us @Cognizant.

We are a company of diverse, talented people with a passion for pursuing excellence in
all that we do. To deliver the greatest results for our clients—and our stakeholders—we
remain dedicated to staying at the forefront of business and technology trends and builds
cohesive digital capabilities that our clients need in all parts of their businesses. Clients
trust us, and we generally form long—lasting relationships that make us integral
contributors to their organizations. Our strategy through the years has been to challenge
the status quo and constantly reinvent for the future, thus positioning us to help our clients
build stronger businesses. And ours is a vibrant, energetic environment, achievement
oriented and filled with opportunity. It is a community of the best and brightest
professionals, working as close, collaborative teams, but also empowered individually to
act in the best interests of clients.

We hereby certify that Subhashini Shanthakumar (ID - 132899) has been employed full
time permanent with us or an affiliated predecessor legal entity since December 02, 2005.
Subhashini Shanthakumar is currently designated as Manager - Projects. Subhashini
Shanthakumar's current annual gross salary is CAD 102,200. Subhashini Shanthakumar's
residential address as per our record is 9-3115 Boxford Cres, Mississauga - L5M 0X1,
Ontario, Canada. This letter is issued to the associate on the request for Higher Studies.

We only provide verification via email and please reach out to employment verification
team at NAEmpVerify@cognizant.com.

Thanking you,

Sincerely,
For Cognizant Technology Solutions Canada, Inc

Dravina R. Reddy
Senior Representative - Human Resources
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