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ABSTRACT

Alzheimer's disease (AD) is a neurodegenerative disorder characterized by progressive cognitive
decline, memory loss, and impaired daily functioning. Farly and accurate diagnosis is crucial for
effective intervention and management of the disease. Magnetic Resonance Imaging (MRI) plays
a vital role in aiding the diagnosis of AD by detecting structural changes in the brain associated
with the disease progression. In recent years, machine learning techniques, particularly deep
learning approaches using Convolutional Neural Networks (CNNs), have shown promise in
assisting with AD diagnosis through automated analysis of MRI scans, This study proposes a
novel machine leaming framework for the early detection and classification of AD from brain
MRI data. By leveraging transfer learning and fine-tuning pre-trained CNN models. we aim 1
improve the accuracy and efficiency of AD diagnosis. Our approach involves preprocessing,
feature extraction, and classification steps to enhance image quality, extract relevant biomarkere.
and classify MRI scans into AD and non-AD categories. Through rigorous validation and
evaluation, including quantitative metrics and visualization techniques, we demonstrate the
efficacy of our proposed method in aiding clinicians with early AD diagnosis, thus facilitating
timely interventions and improved patient outcomes.

Alzheimer's disease (AD) is a devastating neurodegenerative condition characterized by
progressive deterioration of cognitive function and memory loss. Timely and accurate diagnosis
is essential for effective patient care and treatment planning. Magnetic Resonance Imaging (MR1)
is a valuable tool in the diagnosis of AD, enabling visualization of structural changes in the brain

associated with the disease.

Recent advancements in machine learning, particularly deep leaming technigques such as
Convolutional Neural Networks (CNNs), have shown promise in automating the analysis of MRI
data for AD diagnosis. This study presents a comprehensive machine leaming framework aimed
at early detection and classification of AD using MRI scans.

Our approach integrates transfer learning and fine-tuning of pre-trained CNN models 1 leverage
existing knowledge and enhance diagnostic accuracy. Through preprocessing steps to optimize
image quality and feature extraction methods to capture relevant biomarkers, our framework
enables robust classification of MRI scans into AD-positive and AD-negative categories.



