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Abstract

Healthcare is undergoing a significant transformation, driven by rapid technological ad-
vancements. In recent years, it has become evident that artificial intelligence is boosting
new opportunities in diagnosis and treatment as well as patient management. Among these
components, edge computing is especially noteworthy, as it enables real-time analysis of
data and rapid decision-making based on it, directly at the patient’s point of care.

This thesis explores the integration of edge computing and machine learning in healthcare.
To do this, it considers some of the previous research conducted on the topic to understand
the benefits, challenges, and future trends through a systematic review of the literature.

By formulating nine research questions within four categories, we aim to examine the
selected studies in terms of frequency and type, challenges and limitations, motivations
and major contributions, tools, frameworks, types of data, processing methods, and future
opportunities.
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Chapter 1

Introduction

Healthcare as a discipline, will face many challenges. For example, when a pandemic like
COVID-19 strikes, it is impossible to hospitalize all infected people. Transporting from
home to hospital can also be a challenge. This is where the concept of home health monitor-
ing comes in, which can include monitoring the patient's activities, sleep status, respiratory
status, etc. [MRD19]. Nowadays, these parameters can be monitored with the help of wear-
able and cloud technology. This combination gave rise to several applications enabled by
the use of deep learning and computer vision [SSST18][LAB3][YRC" 20]. Training deep
models, however, is still challenging and often requires powerful computational resources
such as GPUs.

In this regard, Cloud Computing (CC) can provide additional computational power through
virtual environments. Transferring data to cloud services introduces issues related to data
transmission, privacy, and bandwidth [SAG 21]. Edge Computing (EC) [Sat17] can solve
some of these issues since computations are moved close to the data sources. The combina-
tion of edge computing and Machine Learning (ML) can help to make healthcare services
much faster, more accurate and more e cient. Much of this progress must be attributed to

the increasing popularity of Internet of Things (I0oT) devices, such as wearable devices and
smart home systems. These devices are based on the Internet of Medical Things (loMT),
which allows data to be easily shared and analyzed across user, edge, and cloud layers
[HLT * 19, LSM" 22].

Edge computing processes data close to their source, reducing the load on central, cloud-
based servers, lowering transmission costs, and speeding up response times {RBPYZ23,
RBFEZ23]. This can be highly bene cial in smart healthcare systems, where faster data pro-
cessing can in uence better patient care and more e cient utilization of medical resources.
When you add machine learning, these systems become more powerful. ML-enabled sys-
tems are capable of analyzing data and computing highly accurate predictions.



This thesis discusses the intersection of edge computing and machine learning in healthcare.
We go through some of the expected current research and applications that show the

bene ts, challenges, and future potential of this intersection of technologies in areas such

as data processing and analytics, speed and security on the overall impact on patient care.
This research aims to provide a clear view of how edge computing and machine learning
can address some of the biggest challenges in healthcare today.

By reviewing existing studies and identifying where more work is needed, this thesis aims
to contribute to the development of better, more e cient healthcare technologies. The
migration from traditional cloud computing to edge computing is critical for the real-time
analysis of data associated with vital signs monitoring and emergency response [Bhul5].

This systematic literature review (SLR) will serve as a useful resource for anyone interested
in how these technologies can enhance patient care and healthcare systems around the
world.

As suggested in [ZBB11], for conducting this SLR, we carefully analyzed the studies
with three main steps (planning the review, conducting the review, and reporting the re-
view). We used several Electronic Database Systems (EDS) for automated searches. These
databases include the ACM Digital Library, IEEE Xplore, Science Direct, SpringerLink,
Wiley Online Library, Scopus, and Google Scholar.

The primary contributions of this thesis include conducting a comprehensive review of
existing studies, analyzing the demographic details of published research such as the types
and frequency of publications and the geographical distribution of authors, and exploring
the solutions, themes, tools, motivations, and challenges presented in selected studies.
Additionally, the thesis reviews articles in terms of their architecture, implementation,
and data sources, and examines these articles for emerging trends and potential future
directions .

Plan of the Thesis

The remaining chapters of this thesis are organized as follows: Chapter 2 provides the
background on edge and cloud computing. Chapter 3 explains the methodology used
in the SLR and presents the considered research questions. Chapter 4 o ers an in-depth
literature review. Chapter 5 engages in a detailed discussion. Finally, Chapter 6 concludes
the thesis.
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Chapter 2

Background

2.1 Cloud Computing (CC)

Cloud computing is a critical driver of healthcare transformation, scaling computing power,
safe storage, and on-demand access to a pool of resources [CC15]. It has wide application in
the healthcare els, in which genomics, proteomics, and molecular medicine are included,
and shows potential improvement in the services and research of these elds [GPI5].
Cloud computing integrated into the architecture of e-healthcare enhances resource and
processing power sharing and, therefore, contributes to the more e cient delivery of health-
care services [DST17]. Cloud infrastructure has found a place in real-life healthcare sys-
tems for example, in the UK (Electronic Health Record backbone) or the United States of
America (Independent Practice Association software solutions) [GD22]. The shift to cloud
computing in healthcare provides advantages like access to information technology services
from any location at any time, potentially reducing costs and enhancing overall e ciency

in healthcare organizations [Kom23].

2.2 Edge Computing (EC)

Edge computing is an innovative technology that positions substantial computational and
storage capabilities close to the edge of the Internet, near mobile devices, sensors, and |oT
devices. Its goal is to improve latency, bandwidth, reliability, and resilience [Satl7]. By
processing data close to the source and then sending it to a central server or the cloud, it
optimizes data processing, increasing speed and decreasing reaction times [SCC19].

Based on the work of [YLH 17] [SCC19], Figure 2.1 depicts an ecosystem for edge com-
puting.
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