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ABSTRACT

Alzheimer's disease is a progressive disorder that affects primarily memory and 
thinking abilities and causes the problems of everyday life. Traditional methods 
of diagnosis are time-​consuming and prone to error due to human mistakes. Deep 
learning systems have proven to be efficient systems for the diagnosis of Alzheimer's 
disease from brain MRI scans. The systems are based on state-​of-​the-​art machine 
learning techniques to automatically classify MRI data into various phases of de-
mentia. Deep learning techniques have proven to have high accuracy in classifying 
these data, particularly using various types of brain imaging information in com-
bination. The diagnosis can be done at a quicker speed using specific algorithms 
in Deep Learning models that identify nearly optimal solutions. These techniques 
are also efficient in fine-​tuning and feature selection in deep learning models to 
detect various phases of Alzheimer's disease. Designing lightweight and real-​time 
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deep learning models further makes them viable to implement in clinical practice 
permitting early intervention.

INTRODUCTION

Alzheimer's disease (AD), or dementia, is a progressive disease that destroys 
brain cells. It makes thinking and remembering difficult. It is difficult for the person 
to perform daily tasks such as writing, reading, and speaking. In severe Alzheimer's 
disease, it causes serious ailments such as heart disease and respiratory problems, 
which can ultimately cause the death of the person, (Beheshti & Demirel, 2016).

Slowing the development of Alzheimer's disease and enhancing patient outcomes 
depend on early diagnosis. Yet, the diagnosis of Alzheimer's disease at an early stage 
continues to be challenging due to its insidious onset and multifactorial develop-
ment. Alzheimer's disease is projected to affect one in every 85 individuals by the 
year 2025, and it is one of the most common neurological disorders, (Alzheimer’s 
Association, 2019). The disease is accountable for approximately 60%-​80% of the 
total number of dementia cases globally, exerting a substantial influence on aging 
populations, (Afzal et al., 2019). The Clinical Deterioration Rating (CDR) scale and 
the Global Deterioration Scale (GDS) are two common clinical rating scales for the 
detection of cognitive decline and the severity of Alzheimer's disease.

Structural brain changes are significant determinants of the progression of 
Alzheimer's disease. Hippocampal loss, enlargement of the ventricles, and cortical 
thinning are typical results of an MRI scan in individuals suffering from the disease. 
The hippocampus memory system for processing is particularly affected, leading to 
spatial perception, judgment, and executive function impairments, (Schlaggar et al., 
2019; Umbach et al., 2020). These degenerative changes interfere with brain infor-
mation communication, leading to cognitive impairment, progressively worsening. 
Due to the challenge of early diagnosis, sophisticated computational algorithms are 
under investigation to enhance detection sensitivity.

Recent advances in artificial intelligence (AI) and deep learning (DL) have sig-
nificantly improved the processing of medical images. Deep learning-​based models, 
particularly convolutional neural networks (CNNs), are commonly employed in the 
detection of abnormalities in brain MRI scans, (Moradi et al., 2015). Deep learning 
models have also been proven useful in the detection of abnormalities in other med-
ical imaging modalities such as mammography, ultrasound, and other brain imaging 
tests, (bron et al., 2015). Deep learning models are capable of processing enormous 
databases of data and identifying very subtle patterns in images, and thus they are 
a valuable tool in the diagnosis of Alzheimer's disease (AD).
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