(, IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Volume 2, Issue 3, January 2022
Impact Factor: 6.252

A Comprehensive Review of Al and ML
Applications in Combating the Covid-19 Pandemic

Nagendra Kangralk' and Chandrakishor Shah’

Assistant Professor, BSC IT, Suman Education Society’s LN College, Borivali East, Mumbai, India’
Student, BSC IT, Suman Education Society’s LN College, Borivali East, Mumbai, India®

Abstract: By examining medical data, artificial intelligence (Al) and machine learning (ML) have shifted
the paradigm in healthcare and may be utilised for forecasting and decision assistance. Recent research
has demonstrated that COVID-19 can be fought with the use of AI and ML. This article's goal is to provide
an overview of current research that have used Al and machine learning to analyse the epidemic. 49
articles were ultimately chosen through an inclusion-exclusion procedure from an original collection of 634
articles. In this article, we looked at the goals of the research that have already been done (such as the use
of Al and ML to combat the COVID-19 pandemic), the background of the studies; and (i.e., whether it had
a global view or was centred on a particular geographical setting; the kind and size of the dataset; and the
methodology, algorithms, and methods employed in the prediction or diagnosis procedures.) By
emphasising the prediction/classification accuracy of the algorithms and methodologies, we have mapped
them with the different types of data. We divided the study goals into four divisions based on our analysis:
illness detection, epidemic forecasting, sustainable development, and disease diagnostics. We noticed that
the majority of these investigations utilised chest X-ray and CT scan image data along with deep learning
techniques. In this study, we provide an overview of the six potential areas for further research that we have
identified.

Impact Declaration: In the fight against the COVID-19 pandemic, machine learning (ML) and artificial
intelligence (Al) techniques have been extensively deployed. A relatively small number of comprehensive
literature reviews have been undertaken to synthesise the information and determine the future research
agenda, including the review on data science for COVID-19 in this article that was previously published.
We analysed and aggregated contemporary material that focuses on the uses and applications of Al and
ML to combat COVID-19 for this study. In order to direct researchers in doing future study, we have
chosen seven potential research paths. These are the ones that are most crucial: develop Support the health
care workforce, investigate the influence and variety in research findings based on various forms of data,
investigate novel treatment alternatives, and so on.

Keywords: Artificial intelligence, COVID-19, coronavirus, deep learning, epidemic, literature review,
machine learning, pandemic.

L. INTRODUCTION

As of October 2020, COVID-19 (Coronavirus disease-2019), a novel and infectious viral pneumonia, has sickened
more than 42 million individuals and killed more than 1.2 million [1]. The COVID-19 epidemic might be slowed down
by early discovery, isolation, and timely treatment, according to the WHO, which labelled it a worldwide pandemic [2].
As a result, a number of organisations have committed to carrying out research on COVID-19.

Artificial intelligence (AI) has remerged in the scientific community as fresh findings are reported at an incredible rate.
Al is a subfield of computer science that may be applied to the creation of intelligent systems and is frequently
implemented as software. The current use of Al in illness diagnosis has expanded its potential. One of the most
promising application fields, which dates back to the middle of the 20th century [4], is medicine and healthcare
systems. Several decision support systems for diagnosing health and illness have been suggested and successfully
developed by researchers [5]. The rule-based Al system was successful in the late 1970s [6] and has since helped
doctors diagnose patients, interpret ECG pictures, select the best course of therapy, and come up with hypotheses.
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Modern Al uses machine learning algorithms to detect patterns and relationships in data, as opposed to this first-
generation knowledge-based Al system, which depends on the past medical knowledge of specialists and the
formulation-based rules. The effective implementation of deep learning by training an artificial neural network with
massive labelled datasets is largely responsible for the recent renaissance in Al. Numerous hidden layers are often
present in a contemporary deep learning network [13]. The debate of whether Al-doctor will soon replace human
doctors has been driven by the recent return of Al Researchers think that Al-driven intelligent systems can
considerably aid human doctors in making better and quicker judgements, and even occasionally reduce the need for
human decisions (for example, in radiography), however this needs to be seen [14].

The current success of Al in healthcare may be ascribed to the growing amount of data in the industry as a consequence
of the greater usage of digital technologies and the development of big data analytics [14]. It is now simpler to gather
and get this data using mobile applications due to the widespread use of mobile devices [15]. Even though Al research
in medicine is still in its infancy, the majority of it is concentrated on three diseases: cancer, neurology, and cardiology.
A powerful Al can uncover insights from medical data with the use of evidence, which may then be applied for
forecasting and decision support [16]- [18]. Researchers believe Al might be valuable in the fight against COVID-19
since it has already shown promise in the healthcare industry. Al has triggered a paradigm change in health care, from
pandemic predictions to creating anti-viral-replication chemicals.

Recent studies on COVID-19 infection and infected populations imply that Al may be useful in predicting the next
epidemic, identifying the attack pattern, and potentially discovering a treatment [19], [20], [21]. Recent studies have
demonstrated the use of Al [22], including biological data mining and machine learning (ML) techniques [23], in the
identification, categorization, and creation of COVID-19 vaccines. Eight papers were chosen for evaluation, and authors
in [23] focused on the validity and acceptability of these strategies. In [22], the authors provided a set of future criteria
for the assessment measures as well as an evaluation and benchmarking of the Al approaches used to the picture data.
Our study, on the other hand, examines a wider range of activities, such as the use of Al in detection, diagnostics,
epidemic forecasting, and performance evaluation. We also offer suggestions for future researchers on how Al and
machine learning may be used to combat additional pandemics besides COVID-19. Together, this analysis examines the
research that has been done using Al to combat the COVID-19 epidemic.

The remaining parts are arranged as follows. Section 2 of this review research discusses the approach used to carry it
out. Section 3 discusses the review data analysis and findings. The key conclusions and the prospective scope of future
study to combat COVID-19 are described in Section 4, and the concluding remarks, restrictions, and research proposal
ideas are offered in Section 5.

II. METHODOLOGY
A comprehensive literature review technique [25] was used in this study.
Criteria for Inclusion and Exclusion
The following criteria were used to choose an article: The article adopts, develops, or suggests Al and ML approaches,
algorithms, systems, methods, or applications to combat the COVID-19 epidemic. It is published in English.
Additionally, we applied the subsequent exclusion standards: Earlier versions of any article that has been published on
the same set of data exploring the same objective, (a) duplicate articles that are discovered through multiple scholarly
databases, (b) articles that are not focused on our research objectives, (c) articles that are not written in English, and (d)
articles that are not focused on our research objectives.

Study Choice

913 articles from the mentioned databases were included in the search results. According to the exclusion-inclusion
criteria, the article selection process is shown in various steps on the Prisma flowchart in Fig. 1. Duplicate articles were
eliminated from 913 articles before the study selection procedure began, and a total of 619 articles were eliminated
during the initial screening. After that, English-language publications were assessed to see if they met the requirements
for inclusion based on their abstracts and, in certain cases, introductions. A total of 66 articles were included at the
conclusion of the second round of the selection process. In the third round, 17 publications were disqualified because
more current versions had already been published on the same dataset and focused on the same topic. 49 items in total
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were included in the evaluation after three phases of the indicated inclusion-exclusion method were applied. The last
batch of papers consists of original research, reviews, and brief pieces with viewpoints, editorial comments, and letters
to the editor.
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Fig. 1. Article inclusion and exclusion process flowchart.

Extraction of Data

To investigate various Al and ML approaches, algorithms, and systems and their implications for battling the COVID-
19 epidemic, data extraction was carried out. Thus, in order to gather and extract research material and to build the
review paper, the selected publications were carefully examined. To assure the accuracy and calibre of this review
paper, two senior academics with backgrounds in Al, ML, and health information oversaw and reviewed the whole
search process. The study's data extraction process for each chosen article focused mostly on the paper's kind,
publication date, research goals, study context, results, and methodology, algorithm, and techniques employed, dataset,
and study topic. The retrieved data were then combined and evaluated to provide a summary of the previous study and
to pinpoint prospective areas for further investigation.

I11. ASSESSMENT OF DATA AND FINDINGS
Publications Types
33 (67%) of the 49 papers were original research publications. The remaining 16 were divided into 10 review pieces, 2
editorials, and 4 research views (short conceptual articles). 35 papers (or 73%) were published in scholarly journals,
while 14 (or 27%) were stored as pre-prints. 10 (71%) of the pre-prints contained unique research. Between January and
August 2020, all of the chosen articles were either published or stored in internet databases.

Goals and Purposes of the Research

We compiled the research that has already been done in order to examine how Al may help combat the COVID-19
outbreak. Table I, which displays the study areas and goals of the original research, summarises the synthesised data. (n
=19, 39%) The majority of the articles were various Al-based techniques, such as the convolutional neural network
(CNN) model, support vector machine (SVM), generative adversarial network (GAN), and transfer learning, have been
published with the goal of recognising COVID-19 infected individuals. To predict or identify COVID-19 patients, chest
X-ray pictures, CT images, mobile sensor data, and COVID-19 symptoms were employed.

Studies that focused on predicting or detecting illnesses largely intended to identify, screen for, and detect COVID-19
individuals as well as to predict, distinguish from, or categorise the patients into infection categories, no infection
categories, and other viral or bacterial infection categories. For instance, Wang et al. [26]] proposed COVID-Net, a
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Furposes Bricl” Description ReTerence | Frequency
Idenily the mlected individual more guickly 121]
SCTECTl COTOMIVITIS ISCHScs ORINE Qe Tearming [Z7]
ennly the corenavirus pabents (5]
Develop a UNN-based algorithm to detect COVID-T9 Trom U1 images [20]
Detect COVID-TY with the help of AL and smarlphone sensors [£9]
Use an anomaly model based on a deep learning network o make the sereening [20]
process Taster for COVID-19 detection from X-ray images
Detect TCOVID-TY Tronm A-ray images using ranster [eamimg with CONN Bl
Detect COVID-1Y Trom X-ray images using a deep CARN madel |31
Propose an algorithm to deteet COVID-19 from CT images using o deep CNN [44]
model and SVM clussifier
Develop a deep learning model CoraMNet using the Xeeption CNN 1o detect 1351
COVID-19 from X nages
Botld o Tramework thal uses smartphone sensors o detect COV -1 129]

T e o] = = 7 = = e T 0

Diseases detection Clussifly patients into non-COVID 1Y infection, COVID-14% infection, and no [£0] 19
infection from X-ray images vsing a deep CNN model
Compare the performance of seven DL models 1o find the best model for [34]
COVID- 19 detection
Develop and evaluate the performance of an Al model to detect COVID-19 [ERJ
and also evaluate the performance of radiologists to detect the discase by using
and without Al support
Detect the COVID-19 by identifying the characteristics from chest X-ray using [ib]
a deep learning model{CADACOVID-XRay)
Detect COVID-19 Trom X-ray images using generative adversarial network Y]
(GAN) and deep learming transler
Develop and evaluate and Al-based system for detecting COVID-1% from a (8]
alabally diverse und multi-institution dataset
Develop several Al models to identify COVID- 19 positive patients using blond 1391
counts without knowledge of symploms or history of the individuals
Deteet COVID-19 with Taster R-CNN using Xeray images for real-time 1401
Ussessmenl
Dingnose the identified patients to elassify (in o patiens’ categories) and [41]
tracking the progress COVID-19 patients
Lhistinguish UCOVID-TY Trom pocumonia using decp learning [42]
Linciently diagnose COVID- 1Y using X-ray imaees throogh deep CNN models [45]
Develop i ool o predich survivisl and death Tor severe COVID-TY palienis [EE]]
Diagnosis COVID-19 positive case faster using both non-image and imaz 1431

clinmical dara
Develop o system w identify patients who would develop more severe illness 140] 9
among the patients with mild cases of COVID-19

Diseases diagnosis

Develop a system to improve the diagnostic performance from  posterior- [47]
anterior (PAY X-ray images of lungs with COVID-19 cases
Analyse and predicting the risk of COVID-19 patents based on ML models [4]
using patient’s baseline elinical parameters
Develop o deep learning-hused model o repurpose commercially available [44]
drugs o disrupt viral proteing of SARS-Coy-2

[T9]

Forecast of the COVID-19 o estimate size. lengths and ending time of
COVID-19 across China

Epidemic forecasting | pregict the trend of the infection for the next 80 days using deep learning us [2U] 3
well as the progress ol the epidemic (epidemic sizes and peaks)
Predict the growth of the COVID-19 pandemic using mathematical modeling, 131]
ML and eloud computing
Sustainahle ) . . . . 59
development Analyze the correlation among environmental factors and confirmed cases of 132 1
COVID-19
Compare the prediction performance of the proposed algorithms with the [34]
existing methods
Performance . . 3 - ; - [34] 4
comparison Compare seven different DL models o find out the best model Tor diseuse -
detection
Compare the performance of radiologists in distinguishing COVID- 19 Trom L]
other pneumenia with and without Al assistance
Compare the perlormance of o DL model with six other radmoloeisis |36]
Palienl namagement Trprove management of COVTERTY TUTT palicnis [23] T
Table 1: Key Purposes of the Reviewed Studies
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Furposes Erel Dreseripion Keterence Frequency
Review the related work o highlight the contributions and constrainis of Al >8]
in fighting the COYID-19 pandemic
Review related work o identily o roadmap of AL applications w fight against 1271
the pandemic
Feview the Al based technigques vsed in the CT and X-rav based medical 1271
imaging data acquisition, segmentation, and diagnosis to fight againse the
COVID-1% pandemic
Review the articles focusing on Al in radiology and - pandemic control o 03]
highlight the current status and common problems of Al-hased systems o
diggnosing the COVID-19
Synthesize the importance and performance of 12 Jdifferent data mining and 1041
ML techmigues e detect and diagnese the CoVo Tamily discases, including
Review Literature MERS-CoV and SARS 1
Examine the COVID-19 epidemic o depict how the modern Al and M1 163]
technologies have recently been emploved o address the challenges during
the outhreak
; ¢ importance of AL ML and deep learning hased technigues in 1241
speeding up the vaccination development
Laplore the significance o Al in Jrug repurposing for coromavirus discases [54]

und propose an Al based model adopting different deep learning algorithms
(RNMONNDBMN for drog repurposing

Review the Al technigues for detecting COVID-19, classilyving COVID-19 1o0]
medical images patients, and propose o method for evaluating and bench-
marking Al echnigues suituble for detection and classification of COVID-19
medical images

Explore three wechnology bused initiatives for lighting with COVID-19, 0/l
including Al based search ools, COVIDR-19-focused datasets, and the contaet
tracing mobile applications

Edioral ht how Al-hased solutions may assistin fizhting against the COVID- 19 1221 E
pandemic
Feview existing works, corrent efforts, and potential seork idedas o light doiinst [58]
COVID-19 using Al ML algorithms, deep lewrning, and newral networks.
v v o ] v 0 T
Highlight the needs of AT and methods of datza sharing via smart eity nepworks [>T
for betier monitoring and management of urban health Jdoring the COWVID-T49
outbreak
Perspective Discussed the importance of active learning hased AT tools for coronavines 1] 4
vuthreak.
Introwduee Al and Blockehain and sugeest how they can be used (o elfectively [67]
brelp the community with couipment and donations
Hizhlizht the wtility of evidence-hased prediction wolsémodels in a number 16

of climical settings o fight the COVID- 14 pandemic

Table 2: Scopes of other type of research

CNN-based prediction system that distinguishes between patients who are infected with COVID-19 and those who are
not using chest X-ray images. The Covid dataset, which had 13 800 chest X-ray pictures of 13 725 persons, was used to
train the proposed model after it had already been pre-trained on the open-source ImageNet dataset. The collection
consists of 5538 photos from non-COVID-19 patients, 8066 images from healthy individuals, and 183 images from 121
patients who tested positive for COVID-19. Nine publications (18%) in total concentrated on using Al to identify
COVID-19 patients (Table I).

Articles that were primarily concerned with identifying COVID-19 patients are included under "diseases diagnosis."
These articles describe how Al was used to diagnose COVID-19 patients, classify them into patient categories (severe,
mild), track their progress, differentiate COVID-19 from pneumonia, predict survival and death for severe COVID-19
patients, identify patients who would develop more severe illness, estimate uncertainty to improve diagnostic
performance, and predict the risk of COVID-19 patients. Three (6%) papers attempted to anticipate the COVID-19
pandemic, estimating its progression or growth in terms of its magnitude, duration, peaks, and ending times as well as
projecting the epidemic's development tendency in a particular nation or geographic area [19], [50], [55]. Only one
research [52] that used binary classification and regression analysis to examine confirmed COVID-19 cases was
discovered.

It examines the relationship between environmental variables and COVID-19 instances that have been confirmed in
four countries (China, Italy, South Korea, and Japan) (low, high and average temperature, humidity and wind flow)
Another paper [32] used two distinct subsets of data to evaluate the prediction performance of the proposed algorithm
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with the current VGG-16, Google Net, and ResNet50 approaches. Review articles, editorials, opinions, commentary,
and brief communications make up the remaining pieces (around 33%). Table II gives an overview of the synthesised
data. Ten review studies altogether were considered. Each research approaches the COVID-19 pandemic from a
different angle and with a different goal in mind. Bullock et al. [57] presented a roadmap of Al applications to fight the
virus, whereas Naude [56] underlined the contributions and limitations of Al. The Al-based methods applied in CT and
X-ray-based medical imaging were examined in another review [25]. One of the two editorials highlighted how human
oversight will be necessary for Al-based solutions to create anti-viral replication chemicals [55].
A workflow was described in another editorial to emphasise the methods and uses of Al in the pandemic battle [58]. In
articles about perspectives, many viewpoints are highlighted. First, the viewpoint papers showed how data sharing
through smart city networks and the demands of Al may improve monitoring and control of urban health [59]. Second,
research has examined the value of Al technologies that use active learning for coronavirus epidemics [60]. Third,
research has shown that blockchain and Al may be utilised to support the community with donations and equipment
during the COVID-19 epidemic [61]. The use of evidence-based prediction tools or models to combat COVID-19 in a
variety of clinical settings has also been addressed by certain study [62].

LATeranrm Uhjective LIata Sounee Lt Volumg Lt Tyvpe
3 Epidemic WHE and local Chinese news me 5,384 and 36.602 cases Clinically | 11Me SCrics datd (Mon -Imige)
lfowecsting dizt collected Duata confirmed and lab confirmed cases
respectively
13T Sustainable [am from 42 provinee of China, | - Environmental,  geogzraphical
development Japam, Taly and South Korea and demogriy data
from 28 January 2020 to 26
February 20200Non -Tmaee )
[Z8] Disepses i- | Chaine(development dataset), data 137 pubicnts [ LT impges al
agosis from hospital in Wenghou, China, lungsiTmage)
Chaine, El-Camino Hospital 1CA),
LIDC (esting dataset), E1-Caming
Hospital (CA) (lung segmentation
developiment )
T7u] Discise  de- | omnd 193 TMRIZes Trom 99 pancnis T T niages o] ches] [IRge s
Lewtien
= : - o " iTeeT
1 Epidemic Covid-19 outbreak data reported by | - Non -Image
lowecisting the Mutionad Heulth Commission
of ChinatWuhan, Hubel provinee,
Guangdong  provines,  Zhejiang
provineey . bigrution  duta was
retrieved  Trom a0 oweb based
program, 2003 SARS epidemic
data was  retfieved o an
archived news-site (SOHL
[-32] Discuse dhe- | Societn Talinns Ji Rudiclogio Med- | 120G L imagzes Time series diiai ™ on -Tage )
Legtion s ¢ Interventistica (lali
[+ Disenses  di- wWunan (CTomay chimcal TR ST coses of UTIWTD-TY panients TTme series[™Non -TmagZed
HIE N
[46] Diseuse e Clinieal data from Wenshon, Fhe- |35 Rosmtaized patients U E TR T T
Lection Jiang, China.
) - - - — S BERET - - —
1937 Discase Chest CT studies and clinical data | 907 Palients Chest CT images And clinical
dingnuosis from China data {Non-image)
Ee] Discase  de | Chest Xray from Hunan provinee, [ 214 patents LRCsD A -ray (Imagee
Lewtien China
[OR] Disense  de- | Chest C1 images of patients from Z7 I3 scans Trom Z6T 7 pafients Uhesr UT 1mages
teetion Chinu, Tealy, Japan, 1ISA
L Drisepse e Full blocd count of patients from Total 527 admitied and only fesied Full Bood count
Lection The Hospital Tsraelitu Albert Ein- | patients
stein, Sae Paule, Braeil
Table 3: A brief detail on data used in the contextual literature
Study Context

While some publications performed research from a local viewpoint, others did it from a global one. According to Table
I, a total of 12 pieces (or 24%) concentrated on a particular nation. One of these studies focused on 42 provinces in
Japan, China, South Korea, and Italy for environmental parameters, weather trends, and confirmed cases to measure
correlations and also build a classification model [52], while another study examined confirmed cases from 34
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provinces of China to propose a forecasting system [19]. The training and testing of automated Al-based tools for
diagnosis and tracking employed CT scans of the lungs from patients in both the USA and China [28] [35] as well as
CT scans of the lungs just from China [20] [45]. While in [68], data from patients' chest CT scans from the USA, China,
Japan, and Italy were gathered to look for COVID-19.

To forecast the outbreak nationwide, SARS 2003 epidemic data from all of China and epidemiological data from three
provinces (Hubei, Guangdong, and Zhejiang) were combined [50]. For the purpose of identifying COVID-19, patients'
CT scans and complete blood counts were gathered from Italy [32] and San Paolo, Brazil [69], respectively. For the
purpose of identifying and diagnosing COVID-19, non-image data were only acquired from two locations: Wuhan,
China [44], and Wenzhou, in the province of Zhejiang [46]. As can be seen, the majority of papers focused on data from
China, the pandemic's original epicentre. Contextual papers mostly discussed predicting epidemics and sustainable
development. The majority of the articles on illness detection and diagnosis, as well as all of the recommendation-type
articles, employed global viewpoints and public statistics and lacked context (see Fig. 2).

The results showed that while studies concentrating on epidemic forecasting and sustainable development incorporated
contextual data, illness detection and diagnosis approaches were often not context-dependent. There were four cross-
country studies, one of which [52]] sought to correlate the COVID-19 instances of various nations. Additional research
[28], [35], and [46]

WGlobal WContext

. = I

Disease Detection Disease Diagnosis Epidemic Forecasting  Sustainable Development

@

Article frequency

Rearch purposes and objectives

Fig. 2. A brief overview of the study.
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Fig. 3. The percentage of literature using different data type for different algorithm.
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IV. FUTURE RESEARCH OPPORTUNITIES
In this part, we've briefly discussed the difficulties and potential directions for future study in AI/ML, both for the
COVID-19 pandemic and other potential pandemics.

Conduct Research Taking into Account Various Study Contexts
We discovered that just 37% of the studies employed contextual data, while the remaining 63% used data from several
countries. Due to the availability of more data and the fact that China was the pandemic's main hotspot, a
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disproportionately higher number of contextual studies have been carried out there. As the virus spread, information
from other nations was also made accessible.

Examine the Potential Research Goals

Research has already been done to identify and classify COVID-19, anticipate epidemics, promote sustainable
development, and manage patients. We see that just 11% of research have been done on topics like patient management,
sustainable development, and epidemic predictions. These topics can be the subject of more research. Contextual data
were found to be utilised in research on epidemic forecasting and sustainable development. We think that research
based on epidemic predictions should always be contextual.

Create fresh treatment possibilities

Globally, scientists are now striving to provide novel COVID-19 treatments, including medications and vaccinations.
The search for a vaccination has already included several organisations employing Al. Al may be useful for a variety of
tasks, such as data processing and decoy generation, and there are many chances for advancement with these algorithms
(e.g., Rosetta [85] and Quark [86]). Al may also be used to simulate and analyse various vaccination candidates.

Encourage the medical workforce

In severely damaged locations, a paucity of medical personnel has been noted [83,84]. They were forced to work past
their capacities, which left them open to human mistake. Al-assisted systems may be useful in this situation. An Al with
rules may keep track of all the data in the ICU and recommend that staff members take the appropriate action. A vital
treatment given to COVID-19 patients, the allocation and management of oxygen flow, can be assisted by an effective
Al

V. CONCLUSION

In this work, we sought to assess the importance of deep learning, machine learning, and other methods under the
general heading of artificial intelligence in combating the COVID-19 worldwide pandemic. Based on the goals of the
research, we divided it into five main groups. In our investigation, we also determined that utilising AI and ML can be
beneficial in accurately discriminating between COVID-19 infections and seasonal flu (AUC of 0.86 [69]).
Furthermore, our research revealed that detection and diagnosis are the main uses of Al and ML. Deep learning
algorithms were utilised in the majority of these investigations to image data, particularly on chest X-rays and CT scans
[26]. The majority of the contextual research revealed in our work was conducted. Chinese [19]. We have suggested six
potential future study areas based on these findings.

Our comprehensive analysis of Al and ML techniques has given us a thorough understanding of how to combat the
COVID-19 outbreak. Modern techniques covering anything from pandemic predictions to illness detection were
discussed. These were examined and contrasted in a number of ways, taking into account the data utilised, the input
characteristics, the Al and ML methodologies, as well as their distinct goals in the field. We have included a number of
informative details throughout the study, such as the application type, the use of Al and ML, and the associated
assessment carried out for each study. Our study has a lot of shortcomings, but it also opens up some possibilities for
further investigation in the indicated directions. First, we conducted a thorough keyword search of the pertinent papers.
Despite the fact that our search terms produced useful results for achieving our study's objective, there is a chance that
we missed some crucial items. Second, we believe that the essential components that we have uncovered, investigated,
and presented in this research are current and relevant materials relating to coronavirus and Al approaches. Third, we
are exclusively concerned with using Al and ML in the framework that is detailed in section II to combat COVID-19.
Despite the fact that we came across several papers that combined Al and ML with other biological methodologies, we
did not include these kinds of studies for the review since they did not appropriately align with our research purpose.
We perceive this as a limitation of our study. However, as we broaden our search criteria and our study goal in the
future, this may be addressed and assessed. Future effort is thus required to gather and examine more pertinent data.
Supportive data, such fresh datasets with high-dimensional characteristics, more classes, and collaboration with the
medical community, might improve how Al and ML handle this health danger and help governments and communities
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limit the virus's effects early on. Future study may be done to examine data privacy and security in the pertinent
domains in addition to information extraction. To further aid COVID-19 patients remotely, it is strongly advised to use

cutting-edge technologies like the Internet of Things with a focus on reviewing and developing the pertinent Al and ML
algorithms with enhanced efficiency.
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