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ABSTRACT

COVID-19 is a worldwide pandemic that has infected practically
every country. At the moment, sustainable development in the field of
public health is regarded as critical to ensuring a bright and
prosperous future for people. However, prevalent disorders such as
COVID-19 pose various hurdles to this endeavor, some of which are
still unknown. A Shallow Single Layer Perceptron Neural Network
(SSLPNN) and Gaussian Process Regression (GPR) model were
used in this study for the classification and prediction of confirmed
COVID-19 cases in five geographically diverse Asian regions with
diverse settings and environmental conditions: China, South Korea,
Japan, Saudi Arabia, and Pakistan. The input dataset included
significant environmental and non-environmental factors, while the
output dataset included confirmed COVID-19 cases. To discover
patterns in the instances connected to fluctuations in the underlying
variables, a correlation analysis was performed. This paper
discusses some of the limitations of this model. The Shallow single
layer perceptron neural network has a single layer of neurons and
can only learn linear relationships between inputs and outputs.
Convolutional Neural Network (CNN) methods will be introduced to
address these issues. However, dynamic management has taken
center stage in studies on the long-term growth of public health.
However, dynamic management is dependent on proactive
measures based on statistically validated methodologies, such as
Artificial Intelligence (Al). In this study, a deep learning (CNN) model
was trained to classify public health-related data, allowing the
prediction of the number of confirmed COVID-19 cases in a particular
location depending on parameter values. As a result, an autonomous
prediction system aimed at determining the presence of COVID-19 in
a person is required. A COVID-19 prediction model requires machine
leaming classification techniques, datasets, and machine learning
software.
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INTRODUCTION

The infectious disease Coronavirus
Disease COVID-19 (2019) is caused by a new
coronavirus that first surfaced in Wuhan,
China, in December. Some people may
recover from this respiratory ailment without
having any particular care, especially if they
have a robust immune system (Villanceno et
al., 2021). Others, however, may be different.
Older people, including those with existing co

morbidities such as cardiovascular disease,
diabetes, respiratory disease, and cancer, are
more vulnerable (Majumdar et al., 2021).
COVID-19 is a multisystemic disease, not
merely a respiratory condition. According to
recent research, this virus affects nearly all
organs of the body, which is exacerbated by its
extensive inflammatory response (Temgoua et
al., 2020). According to the World Health
Organization (WHO), frequent hand washing,
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disinfection, social distancing, wearing masks,
and not touching your face can help prevent
infection (Ahmed et al., 2021). The WHO listed
several symptoms, emphasizing that fever, a
dry cough, and tiredness were the most
common, while headaches, sore throat,
diarrhea, conjunctivitis, loss of smell, and
rashes were less common, and breathing
problems, chest pain, and loss of speech and
movement were serious.

As the situation worsens, suitable Al-
based technologies must be investigated; a
machine learning method leverages big data
for pattern detection, explanation, and
prediction based on input data (Garcia et al.,
2019, Hassan et al.,2018). As a result, Al has
the ability to create tools to combat COVID-19.
We used SSLPNN and GPR in this work to
forecast the classes to which unique case
studies belonged as well as the number of
confirmed COVID19 cases in certain
geographical  locations.  Climate  and
socioeconomic conditions, on the other hand,
have a strong association with the incidence
and transmission of infectious diseases
(Esteva et al., 2017; Emrah et al.,2021).
Nonetheless, this research will aid in the
creation of public health policies for the
management of sustainable development
strategies.

Dynamic Health Management System

This paper examines how machine
leamning (ML)/deep learing (DL) technologies
have  changed industries such as
manufacturing, transportation, and governance
ML/DL algorithms are now influencing
healthcare, an area that has generally been
resistant to large-scale technology innovations
(Latif et al, 2017). Recently, ML/DL
approaches have demonstrated exceptional
results in a variety of tasks, including the
recognition of bodily organs from medical
photographs (Yan.Z et al., 2016). To mention a
few, classification of interstitial lung illnesses
(Anthimopoulos et al., 2016), detection of lung
nodules (Shen.et al., 2015), medical image
reconstruction ~ (Majumdar et al.,2021,
Schlemper et al.,2017), and brain tumor
segmentation (Havaei.et al.,2017) Intelligent
software is projected to assist radiologists and
physicians in examining patients in the near
future (BourzacK et al.,2013), and machine

learning (ML) will transform medical research
and practice (Xing,.et al.,2018). Clinical
pathology (Bejnordi et al., 2017), radiology
(Rajpurkar. et al., 2017), ophthalmology
(Gulshan et al., 2016), and dermatology
(Fatima. & Pasha, 2017) have emerged as
exciting application areas for ML/DL models.
According to some of these research, DL
models outperform human physicians on
average. The fact that DL models outperform
humans has led to the development of
computer-aided  diagnosis  systems.  For
example, the United States Food and Drug
Administration (FDA) announced in 2018 the
approval of an intelligent diagnosis system to
detect certain diabetes-related eye problems
from medical images that will not require any
human intervention. The potential of ML
models for healthcare applications s
additionally aided by advancements in
concurrently emerging technologies such as
cloud/edge computing, mobile communication,
and big data technology (Laatifi et al., 2022).
ML/DL, when combined with these
technologies, is capable of providing extremely
accurate prediction outcomes and can aid in
the development of human-centered intelligent
solutions (Chen & Lin 2014). Along with other
advantages such as enabling remote
healthcare services in rural and low-income
areas, these technologies have the potential to
play a critical role in rejuvenating the
healthcare business. Prognosis, diagnosis,
therapy, and clinical workflow are the four key
applications of healthcare that can benefit from
ML/DL techniques.

BENEFITS AND MOTIVATION

Al encompasses a wide range of
machine intelligence-based techniques and
algorithms. It has a wide range of applications
in research, including fuzzy logic theory,
machine learning techniques, risk appraisal
and hazard identification, meta-heuristic
algorithms and classification, and clustering
approaches (Shahzadi et al., 2020). SSLPNN
is a form of neural network with less hidden
layers that can be utiized for pattern
recognition. While studies have demonstrated
that a shallow network can fit any function in
pattern recognition and problem prediction, it is
also regarded as a less complicated artificial
neural network. Despite the fact that the usage
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of deep learning is fast expanding in several
sectors of science, SSLPNN is still commonly
utilized in regression situations.

GENERAL BACKGROUND OF
PREDICTION TECHNIQUES

This section presents a brief
introduction on computational techniques
employed in prediction of Covid -19 cases.

CNN  (Convolutional Neural Network):
LeCun first introduced the Convolutional
Neural Network for image processing. CNNs
have been utilized successfully in a variety of
computer applications, including sequential
data, Natural Language Processing (NLP),
speech recognition, and image categorization.
CNN is primarily concerned with learning
abstract features, which is accomplished by
stackihg and alternating pooling and
convolution layers. The CNN's convolution
layers convolve the raw input data with
numerous local filters, allowing it to alter local
characteristics with subsequent pooling layers
and a fixed length of raw input data.

K-Nearest Neighbor (KNN): This method is
a simple and effective non-parametric
methodology for classifying data. However,
the performance of the KNN is affected by
the distance measure utilized. We study 19
distance metrics in five categories to improve
the performance of the KNN algorithm. To
evaluate the suggested approach, some

efficient  performance  parameters are
generated. When any L1 type metric is
employed as a distance measure in the KNN,
the suggested method achieves 98.4%
precision, 99.2% recall, 98.8% F-measure,
and 98.4% accuracy in a few seconds when
any L1 type metric is used as a distance
measure in the KNN.

Logistic Regression: logistic regression is a
machine learning approach that can be used to
solve  classification  problems.  Pierre
FrancaisVerhulst described the logistic function
and its features in a work published in
Proceedings of the Belgian Royal Academy by
identifying three parameters and the curve
flowing through these. (1845, Verhulst). It is a
relatively simple machine learning method that
is widely utilized. A statistical approach for
predicting binary classes is logistic regression.
In logistic regression, the maximum likelihood
estimation model is utilized. In this case, the
dependent variable follows the Bernoulli
distribution. The logistic function, often known
as the sigmoid function, is a 'S' shaped curve
with values ranging from 0 to 1. If the curve
reaches positive infinity, a 1 is expected, and a
0 is predicted if it reaches negative infinity. A
logistic function is depicted in Figure 1. (1)

The above equation is the representation of
a logistic  regression  Figure  1:
Representation of Logistic Regression
Model, www.google.com/imgres.

The above equation is the representation of a logistic regression
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Figure 1: Representation of Logistic Regression Model.
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Enhanced KNN (EKNN): This classifier
outperforms regular KNN considerably. The
second research topic added feature selection
using ACO (Ant Colony Optimization) to the
improved KNN algorithm. The results showed
that the enhanced KNN classifier with the
feature selection mechanism outperformed the
enhanced KNN classifier without feature
selection. This work proposes an upgraded
KNN while aiming to discover an ideal value of
k and investigating  loT-cloud-based
applications. COVID - 19 detection

Perceptron  Multilayer ~ MLP  (Neural
Network): Multi-Layer Perceptron Neural
Network is a type of feed forward network that
is distinct from universal approximates.
Because of its simplicity, MLP is included in the
most extensively used Neural Network
framework (Haykin, S. 2014).lts design is
tiered, with units in each layer accepting input
from the straight connected layer underneath it
and transmitting output to units in the layer
immediately above it. Many units in nearby
levels are entirely connected to one another,
yet no connections exist in the same layer. A
multi-layer perceptron is another name for a
two-layer neural network.

Bayesian Regularized Artificial Neural
Network: This model is more robust than
traditional back-propagation nets and can
decrease or eliminate the requirement for
extensive  cross  validation.  Bayesian
Regularization is a mathematical procedure
that converts a nonlinear regression into a well-
posed statistical issue, similar to ridge
regression. The benefits of Bayesian
regularization artificial neural networks are that
the models are durable and the validation
procedure that scaled is unnecessary in
traditional regression approaches such as back
propagation.

MACHINE LEARNING IN PUBLIC HEALTH

MANAGEMENT SYSTEMS.
Machine  Learning  Applications in
Prognosis

In clinical practice, prognosis is the
process of predicting the predicted progression
of an illness. It also includes determining
whether symptoms and signs associated with a
specific disease will worsen, improve, or

remain stable over time, as well as determining
potential  associated  health  problems,
complications, ability to perform routine
activities, and the likelihood of survival. As in
the clinical setting, multi-modal patient data,
such as phenotypic, genomic, proteomic,
pathology test results, and medical pictures, is
collected, which can empower ML models to
facilitate illness prognosis, diagnosis, and
therapy (Collins.& Yao 2018). For example, ML
models have been extensively developed for
the detection and classification of many types
of cancer, including as brain tumors
(Muhammad & Usman2020) and lung nodules
(Zhu et al, 2018). However, current
translational research efforts that aim to enable
personalized therapy have capitalized on the
potential uses of ML for disease prognosis, i.e.,
prediction of disease symptoms, risks, survival,
and recurrence.

Machine  Learning  Applications  in
Diagnosis
Electronic Health Records (EHRs)

On a daily basis, hospitals and other
healthcare service providers generate a vast
number of electronic health records (EHRs),
which contain organized and unstructured data
and a complete medication history of
individuals. ML-based approaches have been
used to extract clinical aspects to aid in the
diagnosis process (Jensen et al., 2012). For
example, Wang et al. (2018) offer a semi-
supervised technique for extracting diagnosis
information from unstructured EHRs. (Zheng
2017) describes the application of ML for
diabetes diagnosis from EHRs. In (Nestor
&.Boag, 2019), the authors examined the
robustness of features using EHRs data for the
year of care for each record for two tasks,
namely, mortality prediction and length-of-stay
prediction, and found that prediction
performance degrades when ML models are
trained on historical data and tested on unseen
(future) data.

Treatment  Applications of  Machine
Learning
Image interpretation

As previously noted, medical pictures
are frequently employed in everyday clinical
practice, and their analysis and interpretation
are performed by skilled physicians and
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radiologists. They generate textual radiology
reports on each body part evaluated in the
study to recount the findings relating the
images being studied. However, drafting such
a report can be difficult in some situations,
such as for less experienced radiologists and
healthcare providers in remote locations where
healthcare services are of poor quality. On the
other hand, for expert radiologists and
pathologists, preparing high-quality reports can
be time-consuming and tiresome, which is
worsened by the enormous number of patients
that attend every day. As a result, different
academics have sought to address this issue
utilizing natural language processing (NLP)
and machine leaming (ML) techniques. A
natural language processing-based strategy for
annotating clinical radiological reports is
proposed in (Zhu et al 2018). A multi-task ML-
based framework for automatic labeling and
description of medical images is suggested
(Xue 2018). An end-to-end architecture
constructed with the incorporation of CNN is
described in a comparable study (Wang et
al.,2018) for thorax disease classification and
reporting in chest X-rays. In (Xue 2018), a

unique multi-modal model for autonomous
report production is constructed using CNN
and a long short term memory (LSTM)
network.

Machine Learning Applications in Clinical
Workflows
Prediction and diagnosis of disease

One of the most promising uses of
ML is the early prediction and diagnosis of
diseases using medical data. Several
researches have emphasized the potential of
predictive healthcare for disease treatment in
real time. For example, (Weng et al., 2017)
analyzed the situation of cardiovascular risk
prediction utilizing multiple ML algorithms with
clinical data and concluded that ML techniques
enhanced prediction efficacy. (Fatima. & Pasha
2017) presents a survey of numerous ML
techniques for the detection and diagnosis of
various diseases (such as diabetes, dengue,
hepatitis, heart, and liver). (Cruz & Wishart
2006) emphasize the promise of utilizing ML-
based approaches for cancer prediction and
prognosis.

Table 1: The Summary of Related Work Based on Proposed Technique, Baseline Techniques,
Findings and Limitations

Authors Algorithm Method Findings Weakness/Gaps
Description

Anthimopoulos Multi layered  Machine It was observed Advancement of

etal. ,(2016) perceptron, MLP;  leaming that MLP and  global models with
and adaptive  Method. was  ANFIS give  generalization ability
network-based applied high ability for  would not  be
fuzzy inference long-term feasible.
system, ANFIS) prediction.
model.

Jua'rez et Neural Network Hybrid [t has been The KNN, LR and

al(2021) (NN), Logistic ~ machine- observed that  SVM do not favor
Regression leamning- the LR and the efficient
(LR),  Support assisted KNN  methods identification of high-
Vector Machine frequent lead to risk patients during
(SVM) and k- hypothesis- relatively the emergency-
Nearest testing are balanced department  triage
Neighbors(KNN)  used values for both process and it lead

metrics,

whereas KNN
and SVM
present a slight
asymmetry with
the  sensitivity
higher than the

to incorrect result.
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specificity.
Turabieh et  J48  Decision WEKA The obtained It was observed that
al,(2021) Tree, Random machine result  shows  accuracy alone is
Forest, Support leaming that  Support  not enough to
Vector Machine, software are Vector Machine choose the best
K-Nearest used  using using Pearson model to be used,
Neighbors  and 10-fold cross VIl universal  and other
Naive  Bayes  validation and  kernel performance results
algorithms compared outweighs other  of the model must be
according to  algorithms by  taken into
major attaining consideration, in
accuracy 98.81% order to improve the
measures, accuracy and a accuracy of the
correctly or  mean absolute classifiers.
incorrectly error of 0.012.
classified
instances,
kappa, mean
absolute
error, and
time taken to
build the
model.
Laatifi et al Reduction Machine learning model The size of dataset
(2022) algorithm  and leaming with high  used was the main
machine approach with accuracy drawback of the
learning model feature model
selection are
used
Ahmad et al Shallow Single Design based Study indicate ~ The model achieved
(2021) Layer on that population  certain  level  of
perceptron environmental density and prediction. However,
Neural Network  and non- human the  metrics  of
(SSLPNN) and environmental  development evaluation such as
Gussian factors. Two index  levels accuracy require
Process approaches can also  improvement
Regression was used be associated
analysis  of  with the
correlations number of
between the  COVID-19
confirmed cases in an
cases  and area this
several model has
environmental accuracy of
factors. 87.96%
accuracy.
Villanceno et Harris  hawks The It was observed The scope was not
al (2021) optimization Parameter that the HHO limited to binary
(HHO) to Optimization can be model of HHO
optimize the and feature  wrapped
Fuzzy K-nearest Selection with other
neighbor of Binary popular
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Aljameel et al
(2021)

Majumdar et al
(2021)

Rangarajan et
al (2021)

(FKNN),

Three
classification
algorithms,
namely, logistic
regression (LR),
random  forest
(RF), and
extreme
gradient
boosting (XGB).
logistic
regression,
decision tree,
support  vector
machine, naive
Bayes, and
artificial neutral
network model

Regression-
based machine
learing models
was applied

model of
Harris hawks
optimization
(HHO) is
used.

The synthetic
minority
oversampling
technique
(SMOTE)

was used.

An
epidemiology
dataset  for
positive and
negative
COvID-19
cases in
Mexico were
developed
and used.

A cloud-
based
machine
learning
short-term
forecasting
method was
used.

learning
methods such
as extreme
learning
machines
support  vector
machines and
convolutional
neural networks
for the COVID-
19  diagnosis
task.

The  synthetic
minority
oversampling
technique
(SMOTE) was
used to
alleviate  the
data imbalance.

It was observed
that the
performance
evaluation  of
the models
showed  that
decision  tree
model has the
highest
accuracy of
94.99%  while
the Support
Vector Machine
Model has the
highest
sensitivity  of
93.34%  and

Naive  Bayes
Model has the
highest

specifcity  of
94.30%

This model
achieved

93.4% and
95.8%

detection
accuracy
respectively

Data Imbalance is a
major of the
challenges in data
analysis

and usually leads to
model overfitting.

The Accuracy alone
is not enough to
choose the best
model to be used,
and other
performance results
of the model must be
taken into
consideration. In
order to improve the
accuracy, sensitivity
and specifcity of the
classifier.

It was observed that
forecasting  model
does not give an
accurate result of
infected cases daily.
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Nearest neighbor ) algorithms

was applied
without
feature
selection
mechanism

Learner
Algorithms
for prediction
of COVID19
in ICU with a
training
balanced
accuracy
Machine
learning
approach was
established to
trained data
from the
subsequent
week (47,401
tested
individuals of
whom 3624
were
confirmed to
have Covid-
19)

The method
based on K-
nearest

Rajpurkar.P Enhanced KNN(K eKNN
(2017)
Algorithms
Lorenzonil et Three super
al (2021) learner
Algorithm ~ for
prediction was
applied
Ye. H et Gradient -
al(2021) boosting
machine model
to predict SAR-
cov 2
infection
Arslan &  K-nearest
Hassan (2021) neighbor
Algorithms
proposed

Zech et al The  selected

(2018) algorithms  was
implemented
ie Decision

neighbor
(KNN)
classification

The  Python
sklearn
libraries
were used to

The back —end
data analysis
can be utilized
to build an loT-
based front -
end Covid 19
screening
system

The balanced
accuracy
ranged
between 0.72
and 0.90.in the
researched was

obtained.

The model
predicted

COovID -19
tested  result
with high
accuracy using
binary feature

sex age less
than 60 years,
known contact
with an infected

individual and
the appearance
of five initial
clinical
symptoms

It was observed
that this
method
achieves 98.4%
precious,
99.2%  recall.
98.8% i-

measure. And
98.4%
accuracy in a
few  seconds
when any L1
types metric is
measure as a
distance
measure in
KNN.

It was observed
that k nearest
neighbors has
obtained better

An improved KNN
attempting to find the
optimal value of k

and studying loT -
based  COVID-19
detection

Data incompleteness
is a major drawback.

Difference in
reporting  symptoms
is a possible

limitation of the
model

The time to analyzed
the data of patients
is the major
drawback of this
model

Other  types  of
classification or
segmentation can be
applied to achieve a
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tree, K nearest

implement the

results in

better prediction of

neighbor, selected precision  with the chosen dataset.
random forest  algorithms an average
neural network ,evaluate and accuracy of
and  Support  determine 0.91 for the
vector machines which heart disease
algorithm is dataset.
the one that
obtains  the
best results,
Juarez et al CNN, Decision Classification It was There is need to
(2021) tree, KNN, and feature  discovered that perfform a deep
Naive Bayes. selection CNN with BGA  analysis and
algorithm and  was able to examine  different
four different  predict the  wrapper feature
classifier. COVID-19 with  selections.
accuracy 80%.
Than other
different
classifiers.
Lorenzoniletal  Logistic Machine Logistic It was observed that
(2021) Regression leaming regression Deep learning
model frame works  model has  mechanism for
ie logistics  given the 92% COVID-19 prediction
regression accuracy based need to be
on the dataset, considered in future
the system was ~ work
trained.
Satu et al  Convolutional Stochastic CNN model ~ The major drawback
(2021) Neural Gradient achieves  an is time consuming
Network(CNN) Descent overall and susceptible to
Momentum classification sampling error and
(SGDM) is  accuracy of  therefore inefficient.
used as the  99.20% after 90
optimization iterations
method.
DISCUSSION humidity have a significant impact on COVID-

This study looked at the association
between COVID-19 cases and various
environmental, ecological, and socioeconomic
parameters, and it developed a model system
based on these variables to classify and
forecast infection rates. COVID-19 has caused
widespread alarm. To predict the influence of
these elements and assist policymakers in
taking appropriate choices in the future,
scientific techniques must be identified and
developed.

Weather ~ variables  such  as
temperature, humidity, wind speed, and air
quality can all have an impact on virus survival.
According to research, temperature and

19 ftransmission (Chen et al 2020).
Temperature and humidity have also been
linked to COVID19 mortality (Zhao et al.,
2020). We found a statistically significant
positive link between pollution, air quality
index, and the number of positive COVID-19
cases in a location in our study. Poor air quality
has been linked to an increase in the
prevalence of several diseases, including
asthma, bronchitis, lung and heart disease,
and many respiratory allergies (Brauer.M
2010). Air pollution is also a major issue in
China, where the pandemic began (Kinney et
al., 2020), establishing a link between poor air
quality and COVID-19 (Dutheil et al, 2020).
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Despite tremendous advances in
medical research, infectious diseases continue
to be a main cause of death. The short-term
reaction from medical research will be
restricted for a unique disease like COVID-19
that lacks normal recommendations for
treatment and vaccine. We may, however, use
mathematical methods to better comprehend
and predict the effects of such disorders. Al
has been frequently used in recent years to
better understand infectious diseases and
anticipate epidemics (Agrebi. &Larbi 2020.).
Several studies have reported on the use of
neural networks to predict disease outbreaks,
including foot and mouth disease, influenza,
epidemic diarrhea, Ebola virus, Rift Valley
fever virus, Nipah virus, and SARS (Philemon
et al., 2019, Forna et al., 2016). A recent study
used neural network models to predict the
probability of COVID-19 cases in a certain
country based on weather patterns, with
encouraging results (Haykin et al., 2004).

CONCLUSION

Previous research into the effects of
climatic conditions on epidemic diseases and
public health (Martin et al., 2008, Pirouz et al.,
2020) supports our findings. A recent
examination of confirmed COVID-19 cases
utilizing artificial intelligence and regression
analysis revealed the role of climatic conditions
in the COVID-19 outbreak (Bezirtzoglou et al.,
2011). The Shallower single layer perceptron
neural network (SSLPNN) model may predict
certain things. Despite this, the model only has
one neuron layer that learns linear correlations
between inputs and outputs. Single layer
neural networks, according to Thakur and
Konde (2021), are incapable of learning non-
linear correlations, which are frequently
required to handle increasingly complex
issues. According to (Thakur & Konde 2021),
Convolution Neural Network (CNN) techniques
will be introduced to improve the accuracy of
the model for improved prediction evaluation.
Overall, machine learning is a novel technique
that may be used to forecast future trends in
COVID-19 instances based on unique
ecological and socioeconomic parameters.
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