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ABSTRACT The accurate diagnosis of Alzheimer’s disease (AD) plays an important role in patient treat-
ment, especially at the disease’s early stages, because risk awareness allows the patients to undergo preventive
measures even before the occurrence of irreversible brain damage. Although many recent studies have used
computers to diagnose AD, most machine detection methods are limited by congenital observations. AD can
be diagnosed-but not predicted-at its early stages, as prediction is only applicable before the disease manifests
itself. Deep Learning (DL) has become a common technique for the early diagnosis of AD. Here, we briefly
review some of the important literature on AD and explore how DL can help researchers diagnose the disease

at its early stages.
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I. INTRODUCTION

Translational applications of computational neuroscientific
approaches have been proven exceptionally beneficial in
comprehensive mental health trials [1]. This multidisciplinary
field of study can help model the biological processes govern-
ing the healthy and diseased states of the human brain and
map these processes into observable clinical presentations.
In the past decade, the rapid increase in high-volume biomed-
ical datasets (neuroimaging and related biological data), con-
current with the advances in machine learning (ML), has
opened new avenues for the diagnosis and prognosis of
neurodegenerative and neuropsychiatric disorders [2]. From
a computational perspective, this recent advancement has
spawned the development of tools that incorporate several
patient-specific observations into predictions and improve
the clinical outcomes of patients suffering from such disor-
ders [3], [4]. The ultimate purpose of these neuroscientific
approaches is to enhance the initial exposure and complete
the treatment plan of individuals in high risk of Alzheimer’s
disease (AD) and AD-related cognitive decline [5], [6].
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For the reasons mentioned above, recent studies have
focused on establishing exceptionally capable approaches
that use ML systems to enhance the examination of AD. The
use of automatic systems capable of differentiating patho-
logical cases from normal cases based on their magnetic
resonance imaging (MRI) scans (i.e., no past hypotheses are
needed) will contribute immensely to the initial diagnosis of
AD [7].

In this study, we review relevant studies that examines AD
and use MRI data, ML and Deep Learning (DL) techniques
with various AD datasets.

The rest of the study is organised as follows. Section II
presents a brief history of AD, such as the dis-
covery of the disease and brain imaging techniques.
Section III describes the movement from ML towards DL
in the AD field. Sections IV and V present a review of
AD modules and datasets, respectively. The conclusion is
provided in section VI.

Il. ALZHIEMER'S DISEASE STORY

The history of AD, as presented in this section, is consoli-
dation of finding from AD publications searched in Google
Scholar. Only the latest publications were considered, and
only the papers published between 2008 and 2019 were
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