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Covid-19 virus has been affecting people's | INTRODUCTION

lives as an acute respiratory disease since late
2019. For this reason, it has become a key
topic for IT .professionals. Therefore, the
concept of machine learning and deep
learning can help a lot in controlling this
virus. However, different methods of
machine learning and deep learning patterns
for predicting viral behavior such as
mortality data and CT images of the scanned
disease have been investigated. In this paper,
according to the review of algorithms and
work done in this field, the most optimal
algorithm for predicting viral behavior in the
human body has been identified. Also, these
algorithms are compared and categorized

Machine learning actually refers to using the
system to reach the student and integrate
knowledge through large-scale observation
and improve and expand themselves by
learning new knowledge instead of planning
with that knowledge. Machine learning
techniques are used in smart instructors to
gain new knowledge about students, learn
their skills and learn new approaches. They
improve the department by observing how
students work and amending laws related to
the field or student [1, 2]. Deep learning is a
machine learning method that teaches
computers. You see this technology in
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autonomous vehicles. This enables the
vehicle to distinguish between different
objects on the road and enables the vehicle to
stop when it sees a red light. An autonomous
vehicle can propel or hold time to make sure.
An artificial neural network learning
algorithm, or a neural network, or just a
neural network, is a computational learning
system that uses a network of functions to
understand and translate the log for a desired
output, specifically in another form. The
concept of an artificial neural network is
inspired by human biology and how the
neurons of the human brain function to make
inputs to the human senses. Neural networks
are just one of the tools and approaches used
in the algorithm machine. The neural
network may be used as a component in
various machine learning algorithms to
process given inputs in the space where your
computer can operate [3, 4].

Coronavirus 2019 (CoV) or SARS-CoV-2, as
it is now called, is rapidly spreading from its
origin in Wuhan City, Hebei Province,
China. As of 05/03/2020, the world has
reported about 96,000 cases of coronavirus
2019 (COVID-19) and 3300 deaths. India has
reported 29 cases so far. Fortunately, until
now, children have rarely been affected and
have died. But the future trend of this virus is
not clear. This article gives you a brief
overview on this new virus. Readers should
be asked to update you regularly as the
student completes the virus quickly [5, 6].

In this article, the effect of machine learning
algorithms in predicting and treating Quid 19
disease is investigated. For this reason, work
has been done to review the work done in the
field of corona disease in line with the
machine learning algorithm, deep learning
and neural network. To use this science, data
and machine learning have been examined,
patterns have been mentioned to review and
revise. In this article, we use the algorithms
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used in the diagnosis of COVID-19 behavior
to conclude which of the algorithms plays
your role in the diagnosis of virus 19. The
results also show that Naive Bayes and SVM
algorithms perform better for diagnosis,
analysis, pattern marketing and learning of
COVID-19 disease.

In the continuation of this article, the second
part is to review the research literature in the
direction of machine learning, deep learning
and algorithms related to its usage. COVID-
19 disease and risk factors for this disease
have also been reported. Chapter 3 reviews
previous research on coronary heart disease
and machine learning. Chapter 4 presents the
work done and suggested to improve the
performance of research related to machine
learning and corona virus. Finally, the fifth
chapter concludes the article.

Il. LITERATURE REVIEW

This section examines the concept of
machine learning and deep learning.
Application algorithms in this field have also
been studied. Finally, COVID-19 disease is
investigated.

A. Machine Learning

F Machine learning does exactly what its title
implies. Machine learning is actually the way
in which a computer program can be learned
and automatically improved from experience
without being directly programmed. Machine
learning is the machine learning of the
artificial intelligence (Al) disciplines that
systems Enables them to learn and improve
themselves automatically and through
experience without planning. The focus of
this technology is on the development of
computer programs that have access to the
data and can use this data to learn for
themselves. Imagine for a second that you
are a web design training instructor and You
want to try to determine the best level of
learning for your trainees and Decide what



the solution will be in the shortest possible
time. This is exactly what is needed in the
case of machine learning [2, 7, 8].

Every machine learning program needs an
"training data set" to teach it what kind of
information it can expect and to understand
what kind of information the programmer is
looking for. Machine learning algorithms can
process large amounts of data and predict
outcomes and patterns based on this
information. Over time, as the program
modifies itself, the predictive model becomes
more accurate and accurate, without the need
for external manipulation. Algorithms have
three main categories, which are defined by
the type of training data set they are given.
These three categories are: supervised,
unsupervised and semi-supervised. Each of
these approaches has its advantages and
disadvantages, depending on what the
program is supposed to achieve [9, 10].

Supervised learning: Machine learning
algorithms are trained based on datasets in
which a hypothetical input, based on a
mapping function, leads to a specific output
[11].

Unsupervised learning: Unsupervised
machine learning has no correct output for
hypothetical ~ input.  Unlike  supervised
machine learning, there is no expected
response and no teacher. Only the program
itself proceeds based on the data. The
purpose of this type of machine learning is to
analyze the data in general and to discover
facts about the underlying structure [12].

Semi-observational learning: Semi-
observational learning is usually a
combination of the first two types [11, 12].

Each of these categories has algorithms to
improve its performance. Table 1 examines
machine learning algorithms by type of

learning [10, 11, 12, 13, 14].

Table 1. Machine learning algorithms

Vector) Machine classification

Name Category Description
Linear Rearession Supervised- Linear regression algorithm uses data points to
g regression find the best suitable line for data modeling.
. The algorithm will separate points of data using a
SVM (Support | Supervised- g P P g

line. This dividing line is selected so that it is the
closest line selected between the two categories.

KNN (K-Nearest)
Neighbors

Supervised-
classification

It is a simple algorithm that predicts unknown
data points with its nearest k neighbors.
Determines the closest distance by calculating
distances through basic functions such as
Euclidean geometry.

Supervised-

Decision Tree e .
classification

This algorithm classifies a population for several
sets based on some selected characteristics
(independent variables) of a population. This
algorithm is usually used to solve classification
problems.

Random Forest Ensemble Method

The random forest can be identified as a set of
decision trees. Each tree tries to estimate a
classification, and this is called a "vote". Ideally,

16



we consider each vote from each tree and select
the most votes.

This algorithm assumes that there is independence

. Supervised- between the "predators”. In fact, a New Business
Naive Bayes e . e . . .
classification classification assumes that a feature in one class is
unrelated to another.
. . Logistic regression is used when a clean output is
Logistic Supervised- . g g P
. e . given and some events are expected to occur (for
Regression classification

example, predicts whether rain will occur or not).

B. Deep Learning

Deep learning is a subset of machine learning
that uses algorithms that simulate the human
brain. These algorithms are called artificial
neural networks. Deep learning is a machine
learning method that teaches computers to do
what humans usually do: learning by
example. Deep learning is the main
technology of making cars; Deep learning
gives cars the ability to recognize signs, or to
distinguish electric light poles from humans.
In-depth learning is the key technology used
in the audio interface of mobile phones,
tablets, TVs and handsfree. Deep learning
has been gaining traction for some time;
Because it has brought with it results that
have never been possible before [3].

In-depth learning, a computer model learns to
execute classification commands directly
from image, text, or sound. Deep learning
models can achieve the highest level of
accuracy; So that sometimes they do better
than humans. Deep learning models are
trained using large batches of data and multi-
layered neural networks [3, 15].

C. Corona Virus

Coronary heart disease is a disease that has
become prevalent these days and has
occupied the minds of the general public.
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There is a lot of talk about this disease and its
severity, and this has caused a lot of concerns
to spread in the community. Corona virus are
a type of virus that affects the respiratory
system of mammals, including humans.
These viruses can cause colds, pneumonia
and respiratory tract infections (SARS).
Coronary artery disease also affects and can
affect this organ of the body. The human
coronavirus (HCoV) was first discovered in
the 1960s in the nose of a patient suffering
from the common cold. OC43 and 229E
viruses from the corona family cause the
common cold [5].

The name of this virus is derived from its
shape. The appearance of this virus has
crown-like corners, which is why it is called
Corona. The word in Latin means "crown" or
"halo”. In humans, infections are often more
common during the winter or early spring. It
is very common to catch a cold (caused by
the Corona virus) and get it again after four
months. The reason for the recurrence of this
disease may be that the antibodies that the
body produces to fight the coronavirus do not
remain in the body for a long time. Another
reason for the recurrence of the disease is
that these antibodies are produced for one
type of virus and are ineffective for another

[6].



Table 2. Risk factors for Covid-19 [16]

Feature type | Feature name
Age
. Weight
Basic - g
demographic Height
Sex
Smoker
Most Fever
common dry cough
symptoms Tiredness
aches and pains
sore throat
Diarrhea
Less —
Conjunctivitis
common
symptoms Headache
loss of taste or smell
a rash on skin, or discoloration
of fingers or toes
difficulty breathing or shortness
Serious of breath
symptoms chest pain or pressure
loss of speech or movement
Heart disease
Lung disease
Background - g .
. Liver disease
diseases . -
kidney disease
Diabetes

Covid-19 is an infectious disease caused by
severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2). It was first identified
in December 2019 in Wuhan, Hubei, China,
and has resulted in an ongoing pandemic.
The first confirmed case has been traced back
to 17 November 2019 in Hubei. As of 6
August 2020, more than 18.7 million cases
have been reported across 188 countries and
territories, resulting in more than 706,000
deaths. More than 11.3 million people have
recovered.  Common symptoms include
fever, cough, fatigue, shortness of breath, and
loss of smell and taste. While the majority of
cases result in mild symptoms, some progress
to acute respiratory distress syndrome
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possibly precipitated by cytokine storm,
multi-organ failure, septic shock, and blood
clots. The time from exposure to onset of
symptoms is typically around five days, but
may range from two to fourteen days. People
with mild symptoms who are otherwise
healthy should manage their symptoms at
home. On average it takes 5-6 days from
when someone is infected with the virus for
symptoms to show, however it can take up to
14 days. Table 2 shows the risk factors for
Covid-19 disease [6, 16].



111. REALTED WORKS

In this section, the work done in relation to
the use of machine learning and deep
learning to improve and treat the COVID-19
virus is reviewed. Finding solutions through
machine learning and deep learning
algorithms can greatly help in predicting and
treating corona disease in the future. In the
following, various researches have been
reviewed.

Hosseinzadeh Kassani et al (2020) Examined
the automatic diagnosis of coronavirus in X-
rays and machine learning-based CT images.
In this paper, machine learning and deep
learning algorithms (MobileNet, DenseNet,
Xception, ResNet, InceptionV3,
InceptionRes-NetV2, VGGNet, NASNet) are
used to diagnose the disease or use CT scan
images. And by comparing the selected
methods, they came to the conclusion that the
denseNet121 algorithm using the Bagging
tree classifier gives the best result with 99%
accuracy [17].

Iwendi et al (2020), Examined COVID-19
patient health prediction using augmented
random forest algorithm. In this paper,
several machine learning algorithms were
used to diagnose Covid-19 disease on patient
data, including Decision Tree Classifier,
Support Vector Classifier, Gaussian Name
Bayes Classifier, and Boosted Random
Forest Classifier. In the meantime, the
efficiency of naive bayes was higher than
other algorithms [18].

James Fong and associates (2020),
researched finding an accurate initial
prediction model of a small data set based on
the prevalence of the Corona virus. This
article is about examining a new and hybrid
algorithm that includes PNN and CF
algorithms. The PNN algorithm along with
the Grooms model can play a useful role in
predicting the end of an epidemic, and at this
point the most important part can be the
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criterion of error or accuracy of any model
with low data [19].

Khanday et al (2020), examined machine-
based approaches to detect COVID-19 using
clinical text data. One way to predict covid-
19 disease is to use artificial intelligence
tools. This paper uses machine learning
algorithms and compares them. According to
the results, Naive Bayes method has given
the best efficiency with 96% accuracy [20].

Yae et al (2020), Examined the severity of
COVID-19 disease using a machine learning
model based on blood and urine tests. In this
paper, using the results of blood and urine
tests and modeling them, they were able to
detect the corona virus and the algorithms
used in this paper are LR, RF, SVM, KNN,
ADABOOST. In examining the modeling
result of the experiments, the SVM algorithm
has concluded with a higher percentage of
accuracy than the other algorithms and has
obtained the desired results [21].

Qiangian et al (2020), examined an in-depth
learning approach to describe the 2019
coronavirus in chest CT images. In this
article, in-depth learning is wused to
automatically diagnose coronavirus disease
in the chest using CT scan images. Out of 96
patients, 88 had lung problems and 8 had no
problems. Machine learning algorithms
detect covid-19 disease with high accuracy
and do it faster than CT scan specialists [22].

In 2020, Xiaowei and associates, proposed an
in-depth learning system for screening for
corona virus. In this article, deep learning
science has been used to compare and
evaluate convulsive neural networks and
classify CT scan samples based on covid-19,
influenza, pneumonia virus or without any
infection. Out of 1710 samples, 357 were
Covid-19, 390 were influenza and 963 were
not related to lung infection. And the
interesting thing is that for each CT scan
(each of which contains 70 layers), the



average time it takes to get a result is less
than 30 seconds [23].

Al-Karawi et al (2020), analyzed machine
learning CT scan images of the chest as a
complementary digital test of corona virus
patients. In this article, 1014 CT scan images
of the chest are examined using machine
learning algorithms that can detect covid-19
disease. In this analysis, the SVM algorithm
is used, which has recorded the best result
with 90.51% accuracy [24].

IV. ANALYSIS AND COMPARISON

Comparing the algorithms used in the
articles, we came to the conclusion that on
the subject of reviewing CT scan images of
patients with corona disease, the best and
most optimal algorithms with the lowest
error rate are related to classical machine
learning algorithms. Due to the lack of data

Decision Tree: 23.08% —\\ I

Naive Bayes: 30.77%

oW

and the lack of a clear pattern for virus
behavior, it is not possible to get an optimal
output from other algorithms, we now turn to
the algorithms used in each category.

Classic Machine Learning: In the machine
learning algorithms section, whose main
function is statistical and numerical analysis,
this section uses four algorithms to examine
information, including Naive Bayes, Logistic
Regression, SVM, and Decision Tree.
Among these algorithms, Naive Bayes and
SVM have the best and most optimal output
and the most consumption among
researchers, because with the lack of data, the
most optimal method is to recognition
patterns using classical machine learning
algorithms is shown in Figure 1.

_~ Logestic Regression: 30.77%

SVM: 15.38%

FIGURE 1. Examining the algorithms used in classical machine learning

Neural Networks: In the algorithms used in
this field, there are about 9 algorithms that
PNN and DenseNet are the best algorithms in
this field and have the lowest error rate.
Although this field may be of lower quality
than classical machine learning, Because the
main efficiency of this field is modeling from
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incomplete data, which of course is justified
by the lack of corona data. Also, when more
data is used and used for prediction, neural
networks are a better option than classical
machine learning, as they provide better
output. Figure 2 shows the effective neural
network-based algorithm.



PNN: 11. 11%

/— MobileMNet: 11.11%

NASNet: 11.11% —__ './’_DenseNet 11.11%

4" ——— Xception: 11.11%
InceptionRes-NetV2: 11.11% /\]'/\ ResNet: 11.11%

VGGNet: 11.11% —

InceptionV3: 11.11%

FIGURE 2. Investigation of algorithms used in neural networks

Ensemble methods: This method uses two
algorithms that do not have a high percentage
of accuracy, which include AdaBoost and
Random Forest, because like neural
networks, as long as the data is low, it does
not provide us with optimal output.Deep
learning: from modeling deep learning in
reviewing these images by building an image
processing model, we have good outputs for
predicting virus behavior and in the future,
we can use these outputs for processing with
neural network algorithms and more efficient
processing.

Proposed model: To use algorithms in the
future, neural networks are a better option to

Neural Networks: 52.94%

\

Ensemble Methods: 11.76%

replace the classical machine learning
algorithms, because by modeling and
predicting virus behavior, the reactions of
viruses that may be transmitted to humans in
the future can be predict and control, but at a
time like now when it's hard to know virus
behaviors, classical machine learning
algorithms provide us with better output than
neural networks.

According to Figure 3, most of the
algorithms currently in use have been neural
network algorithms, as modeling and
prediction are more important to researchers.
But due to the lack of a suitable model, the
optimal output is not included in this section.

Machine Learning: 23.53%

Deep Learning: 11.76%

FIGURE 3. Algorithms used to improve cognition of corona virus behavior

According to Figure 4, the most optimal
output is related to the classic machine
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learning category, which has been better used
with low data.



Neural Networks: 31.01%

Ensemble Methods: 13.80%

/

Deep Learning: 6.90%

Machine Learning: 48.30%

FIGURE 4. Algorithms used to improve the corona virus with a lower error rate

According to Figure 5, in the final part of the
pattern recognition discussion, the best
algorithms were Naive Bayes and SVM
algorithms, because in pattern recognition in

Deep Learning: 6.90%

PNN: 3.45%
NASNet : 3.45%

VGGNet: 3.45%
InceptionRes-NetV2: 3.45%

InceptionV3 : 3.45%
ResNet: 3.45%

Xception: 3.45%

DenseNet: 3.45%
MobileNet: 3.45%
Random Forest: 6.90%

A
W

AdaBoost: 6.90%

this issue, it needed algorithms like these two
that could provide a precise model for
Researchers prepare.

Logestic Regression:
10.35%

SVM: 13.80%

Naive Bayes: 13.80%

Decision Tree: 10.35%

FIGURE 5. The best algorithms for examining pattern recognition in the Corona virus

V. CONCLUSION

Machine learning is used to predict different
activities to predict future behaviors and
events. Therefore, for high accuracy of this
prediction, different algorithms such as:
supervised learning, neural networks and
deep learning are used. Optimal use of
machine learning in a subject such as the
COVID-19 virus is to predict future
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behaviors and symptoms of the virus and to
be able to deal better and more effectively
with the virus. Analysis In various studies,
machine learning algorithms have been used
more than deep learning and neural network
algorithms. The results show that SVM and
Naive Bayes algorithms with the lowest error
rate can have the best performance in
detecting coronavirus behavior. Also, in



research, these algorithms have been used
more than other algorithms. Furthermore;
Using neural network algorithms, deep
learning and group learning to improve the
coronavirus behavior prediction can be
helpful. Also, SVM and Naive Bayes
algorithms can work best in improving
pattern recognition due to their low error
rate. In the future, machine learning
algorithms can be used to more accurately
predict and treat corona virus.
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