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CHAPTER 6

An Efficient Machine Learning-based Approach to
Detect the Alzheimer's Disease

Suparna Biswas"’, Moloy Dhar', Soumik Podder? and Suparna Karmakar'
! Guru Nanak Institute of Technology, Panihati, West Bengal, India

> Department of Basic Science & Humanities, Institute of Engineering and Management, New
Town, University of Engineering & Management, Kolkata, India

Abstract: The primary reason behind dementia, which is distinguished by a decrease in
cognition, freedom within everyday tasks, is Alzheimer's Disease (AD), a disorder that
causes brain cells to deteriorate. AD is addressed as a complex illness, with the
cholinergic and amyloid hypotheses proposed as two primary theories underlying its
pathology.. Additionally, a number of risk factors, such as aging, genetics, head
trauma, vascular disease, pollution, as well as environmental elements, all participate in
the illness. In this chapter, we have presented machine learning-based automatic
identification of Alzheimer’s Disease (AD). As features, Socioeconomic Status, Mini-
Mental State Examination, Estimated total intracranial volume, Normalized whole-
brain volume, and the Clinical Dementia Rating have been used. For classification, the
KNN classifier has been used with different distance metrics and by varying the
number of K-values. Here are mainly three types of distance metrics: Euclidean
distance, Manhattan distance, and Minkowski distance, among others, to compute the
performance measures of Accuracy, Recall, Precision, and F1-values.

Keywords: Alzheimer's disease, Accuracy, F1-values, Euclidean distance, KNN
classifier, Machine learning, Manhattan distance,minkowski distance, Precision,
Recall.

INTRODUCTION

A considerable reduction in cognitive function that affects an individual's capacity
to carry out daily tasks is referred to as dementia. More than two-thirds of
dementia cases in those 65 years of age and older are caused by AD, a
neurological illness that gradually impairs both mental and behavioral abilities.
Recall, understanding, language, focus, logic, and verdict are some of these
abilities. Although AA does not directly cause mortality, it does significantly
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