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Abstract. We suggested an artificial neural network (ANN) in a medical model for covid-19
patients in this study, and we interfaced their medical data Symptoms that accompany the disease
before and after the medical examination. The findings of the questionnaire were displayed.
Using a specific neural network for analysis It's possible that the results will be extremely precise.
The results revealed that applying style (ANN) to estimation yielded high-precision results. The
symptoms of the new sickness were also investigated.
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1. Introduction:

With a greater understanding of the harm caused by infectious diseases, such as COVID-
19 in [1], the demand for Al in human stress management is expanding.

In domains including shape recognition and variable prediction, as well as a variety of
civic and military applications, neural systems have produced excellent results in [1]. After the
identification of a novel mutant "Omicron,” the neural network method was utilized to
characterize the signs connected to the developing corona virus in [2]. In the study, 300 people
infected with Covid-19 disease completed a questionnaire, and the patient data was then
interfaced in a neural network method as a mathematical analytical study of artificial neural
network algorithms in the suitability of a model for medical diagnosis and the association of
factors associated with medical diseases (Covid 19) in [3].

The goal of the research is to use artificial neural networks to handle the problem of
linear and non-linear data using the spss program, as well as to determine the accuracy of
analyzing data with multiple interpretations (ordinal - qualitative - quantitative). Artificial
neural networks are an example of a wide range of intelligent systems technologies with
applications in a variety of modern scientific fields that necessitate understanding of the type of
model by which data (input) is converted into output (target), which traditional mathematical
and statistical methods cannot. Many of the network applications investigated did not take into
account the appropriate model that corresponds to the input data with a different data type,
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resulting in a model selection perturbation to a negative return, which might include doing
needless tasks. Artificial Neural Networks (ANNSs) perform better than other methods for
analyzing viral data, Algorithms for machine learning are included [6]. There is significant
evidence that ANNSs are more effective than traditional methods at evaluating accumulated data.
The findings were confirmed in [7].

Artificial neural networks have the advantage of linking factors between coronavirus
symptoms before and after vaccination, as well as the ability to uncover hidden associations
between viral components by detecting routes beneath a complex set of data. As a result, in [8],
the artificial neural network can study the complicated relationships between coronavirus
strength and frequency and vaccination milk. The use of nonlinearity in coronavirus research
brings up new avenues for investigation. In AVM, nonlinearity involves a reevaluation of how
the new environment is experienced and how the psychological adapting process changes in
terms of theory construction [9].The use of artificial neural networks allows us to investigate a
variety of Corona virus health parameters, including patient-specific factors (age, occupation,
weight, and gender), chronic disorders, and status before and after vaccination [10]. An artificial
neural network (ANN) has been proposed in various previous studies. A model for estimating
and forecasting the number of confirmed and recovered COVID-19 cases in the days ahead, up
to September 17, 2020. The suggested model is based on previously published Saudi Arabian
data (training data) in [10]. Artificial neural networks (ANNS) are a form of computer network
that solves issues using artificial intelligence. There isn't much research on the symptoms of
Corona virus infection as a result of infection, particularly before and after the vaccine, and it's
worth noting that many studies use neural networks to analyze it. As a result, research is
extremely important. The majority of statistical study on the Corona virus, on the other hand,
focuses on the number of people who have been infected.

2. Study Methodology

The multilayer perceptron (MLP) neural network capabilities of IBM SPSS 27v were
used. This function is used to do calculations that reduce the probability of default. The neural
network employed in this study included three layers: an input layer, a hidden layer to
characterize the hidden neurons [13-15], and an output layer with a category node to calculate
the weighted sum from the hidden layer outputs [15,16] and compute the index class for the
input pattern. In one and two hidden layers, the model was constructed through trial and error
with various node combinations (s). As an experiment, several partition rates were utilized.

2.1. The ANN Methodology

Artificial neural networks (ANNSs) are widely utilized computation methodologies for
assisting in the resolution of a variety of issues by simplification of animal brain activities [16].
Perceptron-type neural networks cover artificial neurons (PTNNSs).

These nodes are the information processing units in PTNNSs. Synaptic weights connect
artificial neurons, which are similarly structured in layers (connections). The neurons can screen
and transfer data in an on-demand administered approach to construct an analytical model that
can classify data stored in memory based on this information processing style.

Three-layer network models with interconnected artificial neurons are commonly used
to generate ANNSs (the input layer, the hidden layer, and the output layer). Between the neurons
of the input and output layers, researchers can establish one or more hidden layers. Furthermore,
while no links exist between neurons in the same layer, each neuron in the layer below can be
linked to a neuron in the same layer (Figure 1).
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IN—inputs, WE—weights, AF—activation function, Sj—sum of the weighted input, and Oj]—
output activation function; IN—inputs, WE—weights, AF—activation function, Sj—sum of the
weighted input, and Oj—output activation function; IN—inputs, WE—weights, AF—
activation function, Sj—sum of the weighted input, and Oj—output (b) IN stands for inputs,
WE stands for weights, AF stands for activation function, Sj stands for sum of the weighted
input, and Oj stands for output activation function. The data processing is completed by the
hidden layer after the input layer obtains statistics about variables from the created dataset.
The output layer is used to forecast continuous measures and is designed to provide categorical
class labels (see Figure 1a). To the inner of the hidden node, the input layer values are multiplied
by the weights, which are a set of predetermined values. After that, all of the measurements are
combined to generate a single value that is utilized as an argument in an ANN's activation
function, which is a nonlinear mathematical function (AF). The nonlinear AF produces a
number between 0 and 1. The net sum of the weighted input values entering node j and the
output activation function (see Figure 1b) that translates the neuron's weighted input to its output
activation (the most usually used is the sigmoid function) can be represented using the following
equations:

Sj=(x + a)" = Y-, xiwij (1)

Oj =— )
The neurons of ANNSs go through two stages of processing: training and usage. Authentic inputs
and outputs are used as examples throughout the training step to train the system to predict
outputs. This controlled learning starts with random weights and corrects them to be applied to
the situation at hand using gradient origin inspection procedures like back-propagation. To
regulate learning, the error function uses the variance amontotarget output measures and gotten
measures [17]. Furthermore, the error function is associated with the weights, which must be
adjusted in order to reduce the error. To provide an explanation of a specific training dataset {
(f(x) = { (xq,t1), (x3,t3), ..., (xx, tr)} The error for each output neuron can be determined
using Equation (3), which has K desigated pairs of n inputs and m dimensional routes, which

can be characterized by n inputs and m outputs.
1

Ej= 3 (0 —t)? 3

Equation (4) can be used to show how to minimize the network's error function:
1

Ej= SXf(0— ) (4)
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When input design xi from the training dataset travels through the network, Oj is the output
yield, and tj is the goal measure [18]. Each weight is changed to its previous value throughout
the training stage by accumulating quantity:

E
Aw;j =~y — ()

Uwij

where constant is used to calculate the learning rank. According to the rule, the higher the
learning rank, the faster the convergence. However, looking for high validation measures of
data training is not a good idea because this search path may wrap around the optimal
explanation, making convergence unattainable. After generating a dataset with credible
weights, the neural network model can automatically forecast the related outputs using an
alternative set of unidentified output metrics.

2.2. Multilayer Perceptron Methodology

The above-mentioned perceptron-based paradigm has some limitations; it is typically only
effective for linearly identifiable data. The perceptron-based model is expanded to a more
multidimensional design in the case of a non-linear dataset, especially known as multilayer
perceptron (MLP) [18-21]. MLP is also known as a neural network with interconnected neuron
layers, with the output of each layer's neuron serving as an input solely to neurons in the upper
layer (see Figure 1). The results will be significantly better if non-linear activation functions,
such as the sigmoid function, are employed for those neurons (see Figure 1b).

sigm(z) = (6)

1+e~%

As a result, the MLP neural network is capable of encapsulating large non-linearity in the
dataset, demonstrating that by using complthe-enough MLPs, any continuous function can be
approximated at the random small error. The ink weight from the i-th neuron in the -th layer to
the j-h neuron in the (+1) -th layer, or (+1) j, can be used to validate the i-th neuron in the -th
layer, which is defined as:

Vi = fu(z0); 2y = Ximyw(— 1) uy(— 1D+ by, (7)

Where y,;, f.; and b,; are the output, activation function, and bias, respectively; and n, is the
number of neurons for the ¢-th layer. Additionally, that was symbolized as y,; = xi . For
simplicity, a neuron is activated by the sum of weighted outputs of the neurons in the lower
layer. An MLP network training technique’s goal is to minimize an objective function in terms
of its criteria (i.e., weights and biases) that is related to the job that the MLP is used for. The
following target function could be used for binary classification.

E(0) = = Spepen(y — 9)? (8)

where D is a set of training data, y can be presented as the MLP output of the prearranged input
X, and @ is its dataset of weights and biases. In case of a need to reduce the objective function
E(8),The gradient technique, which asserts that the total of a parameter's updte is negatively
proportional to the gradient at its current value, can be utilized. The center point of the gradient
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descent method is used to compute the gradient % for all w € 6, ich is easily done using the
chain rule:

oE _ oE oy (9)
oZyr oYLl gzzi E £
o o 0Z(1+1 o OV
:Z a1y _ Z w0+ 1,25 (10)
0Zy; > UZ(1+1)] 0Zzj; — 0Z(]+1), 0Zjj
E E  OZ(I+1) E
g — o +1)g — g Y” . (11)

OWIi,(I+1)g 0Z(1+1); 0W1i,(1+1)]- UZ(1+1)J-
The back-propagation algorithm is based on this principle (BPA). The BPA adjusts ANN
weights to reduce the mean squared error between the network's expected and actual outputs.
BPA employs controlled learning, in which the neural network is trained on a dataset that
contains both known inputs and desired outputs [23]. The network weights are identified after
the training process and then utilized to compute the output measures for the original input
samples. The feedforward algorithm is the way of calculation that permitted us to go too fast.
An MLP to complete the prediction (Figure 1a). According to the algorithm, the outputs of the
neurons in the main layer are used to compute x first, and then the outputs of the neurons in the
secondary layer.
2.3 The Number of the Necessary Hidden Units
In order to achieve a specific approximation order, the essential number of hidden units (NHUS)
in an MLP must be computed. The NHUs also influence the amount of independent values that
can be altered by modifying the network parameters, as well as the achievement of the specified
approximation instruction for the randomly adequate smooth function. Furthermore, calculating
a number of MLP parameters is not simple. Furthermore, the network parameters' specified
NHUs are not all the same. This issue can be expressed in a variety of ways if the hidden units
are spread in distinct hidden levels. Meanwhile, the goal is to locate the necessary NHUs, and
it's also critical to specify the maximum number of parameters when the number of hidden units
is known [24]. In a multilayer perceptron neural network with one hidden layer, where ng €
N inputs and the smooth activation function can only implement an approximation order Ng €
N for all functions f € CN(K - R), if at least n hidden units are used, the following equation
can be obtained:

("5°)

et (12)
According to this fundamental result, there should be no limit on the number of concealed
layers. It has been discovered that there is no need for more than two hidden levels. In most
cases, one hidden layer suffices, but in some cases, to achieve the needed number of network

constraints, the required hidden units must be spread across two hidden layers. The resulting
Equation (13) can be used to define this:

(the Vi) < (o + 2D)(no) +1+2n,  (13)
where n hidden units (Equation (14) are critical for all functions to achieve complete
approximation order N ,f € CN(K - R):

> U (19

— (no+2)’
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Otherwise, Equation (15) can be used to compute the hidden units required to obtain a specific
approximation order:

n=>?2 /(NZ:°)+2(nO+ 1)—ny—3  (15)

The required number of parameters can be realized by a multilayer perceptron neural network
with one hidden layer, however if two hidden layers are employed, Equations (16) and (17) can
be used to find the required number of parameters for MLP neural networks:

= 2 w

n,=n-—n; = lan"_lJ 17)
The presented equations (Equations (12)— (17) can be used to determine the appropriate hidden
unit quantity and its variation to one or two hidden layers in [24] if the number of inputs is

known.

3. Description of the data

3.1 Statement of morality

Dr. Esraa Hassan, a lecturer at the Corona Vaccine Center in Najran, Kingdom of Saudi
Arabia, accepted the questionnaire. Najran University's Nahla Kamaluddin is a Saudi Arabian
academic.

3.2 Data and sample collecting

In December 2021, a random sample of 300 people in the Kingdom of Saudi Arabia was taken.
The survey was completed in both Arabic and English.

Structure:

For analysis, use the spss software. For symptoms that could indicate COVID-19, data was
collected using a questionnaire. The situation before and after the disease, as well as the types
of data collected, were all different. The variables that show that it has a significant impact on
the response variable are as follows: The initial stage in the study is to figure out what the neural
network's inputs are. The following were the variables:

Table 1 shows the variables that were used in the research.

Code of a Variable | Measurement
Description
dependent variable | How many times | Once
have you contracted | Twice
covid-19 Three times
Factor Age 17-12
18-30
31-50
51-60
61+
Gender 1. Male
2. female
Weight 1. Very Thin
2. Thin
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Normal Weight

A little overweight
A lot overweight
Excessive obesity

Job

e

NP ok ow

Student
Health
employee
Government
employee or
private sector
Retired

I don’t work

sector

Covariates

Chronic Diseases

No
diseases
diabetes or
hypertension
cardiac problems
liver cirrhosis
Renal failure
Cancer
autoimmune
diseases

bronchial asthma
or chest allergies

chronic

Have you taken the
covid-19 vaccine

wn

I did not take the
vaccine

Single dose

Two doses

Two doses and the
booster dose

Was the diseinfected
before or after the
vaccinease

Was the infection
before or after the
vaccine

Infection occurred
after the first dose
Infection occurred
after the second
dose

Symptoms of covid
19 disease were

N

There  are
symptoms

Mild symptoms
Moderate
symptoms

no
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Strong symptoms,
but did not need to
go to the hospital
Strong symptoms
and was
hospitalized

The difference
between covid 19
injuries

=

Only got hit once
The first injury is
more severe than
the second injury
The second
infection is more
severe than the first
Both injuries had
the same
symptoms and
almost the same
severity

How long did covid
19 symptoms last?

1. No
symptoms

2. From one
to three
days

3. From four
days to a
week

4, From one
to two
weeks

5. More than
two weeks

Symptoms of Covid-
19 disease (more
than one symptom
of the disease can be
selected)

Fever

Notes:

A doctor from the Corona Vaccine Center and a professor from Najran University in the
Kingdom of Saudi Arabia reviewed the questions.

(4.2) Case treatment outcomes
In this study, we looked at whether the MLP neural network accurately identified the main
neural network, if the dependent variable was linked to independent variables and other factors,
and if the application was the correlation between the number of cases of COVID-19 disease
and the symptoms that accompany it. Table 1 lists the datasets that were utilized to create the
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three ANN models. The amount of neurons in each layer, as well as 14 independent factors, are
shown in the table: The MLP neural network was created with this in mind.

It has three nodes for computing the hidden layer and three nodes for computing the visible
layer thanks to automated geometry. The dependent variable connected with perceived stress
Categories is described by nodes in the output layer. For different levels, different functions
were used: what does activation mean? The exaggerated

Conclusion

A backpropagation technique was used to train a multi-layer neural network to identify the
number of COVID-19 infections and correlate them before and after the immunization. The
maximum accuracy was achieved utilizing a single layer, according to our findings. The
percentage of accurate answers is 96.2 percent.

It's a sizable proportion. The researchers suggest that future studies be conducted in other
countries and that countries be compared to see how the vaccine affects the amount of COVID-
19 infections using the Perception Network (PNN) learning algorithm.

Normalized Importance

0% 20% 40% B0% B0% 100%

q1G
g1
[l
g0
Q&
Qo
Q3
ql3
Q20
ql7
Q2

.00 0.0z 0.04 0.08 0.08 010

Importance

154


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

Kilnia Vol. 5, 146-157 iy, 2052

i |SSN: 2784-0735
0“"‘3' WWW.eXimigjour nal.com

References

[1] T. M. Chen, J. Rui, Q. P.Wang, Z. Y. Zhao, J. A. Cui et al., “A mathematical model for
simulating the phase-based transmissibility of a novel coronavirus,” Infectious Diseases of
Poverty, vol. 9, no. 1, pp. 1-8, 2020.

[2] Z. J. Cheng and J. Shan, “Novel coronavirus: Where we are and what we know,” Infection,
vol. 48, no. 2, pp. 155-163, 2020.

[3] P. P. Sainaghi, “Fatality rate and predictors of mortality in a large Italian cohort of
hospitalized COVID-19 patients,” Preprint from Research Square, vol. 1, pp. 1-19, 2020.

[4] D. Baleanu, H. Mohammadi and S. Rezapour, “A fractional differential equation model for
the COVID-19 transmission by using the Caputo—Fabrizio derivative,” Advances in Difference
Equations, vol. 2020, no. 1,pp. 1-27, 2020, 2020.

[S] E. Bonyah, “Fractional conformable and fractal-fractional power-law modeling of
Coronavirus,” Mathematics in Engineering, Science and Aerospace, vol. 11, no. 3, pp. 1-20,
2020.

155


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

N vimi Eximia Journal
- KiMia Vol. 5, 146-157, duly, 2022
i I ISSN: 2784-0735
‘- ourna www.eximiajournal.com

[6] Bekesiene, S.; Hoskova-Mayerova, S.; Diliunas, P. Structural Equation Modeling Using the
Amos and Regression of Effective Organizational Commitment Indicators in Lithuanian
Military Forces. In Proceedings of the Aplimat—216th Conference on Applied Mathematics
2017 Proceedings, Bratislava, Slovakia, 31 January—2 February 2017; pp. 91-102.

[7] Song, Q.; Li, J.; Duan, H.; Yu, D.; Wang, Z. Towards to Sustainable Energy-Efficient City:
A Case Study of Macau. Renew. Sustain. Energy Rev. 2017, 75, 504-514.

[8] M. A. A. Al-ganess, A. A. Ewees, H. Fan and M. Abd El Aziz, “Optimization method for
forecasting confirmed cases of COVID-19 in China,” Journal of Clinical Medicine, vol. 9, no.
3, pp. 674, 2020.

[9] Somers, M.J.; Birnbaum, D.; Casal, J. Supervisor Support, Control overWork Methods and
EmployeeWell-Being: New Insights into Nonlinearity from Artificial Neural Networks. Int. J.
Hum. Resour. Manag. 2018, 1-23. [CrossRef]

[10] Nawaf N. Hamadneh, Waqar A. > Artificial Neural Networks for Prediction of COVID-
19 in Saudi Arabia” Computers, Journal Materials & Continua ,vo1.22.n6,p1.2019.

[11] Ahmed Hamza Osman.” ANNMDD: Strength of Artificial Neural Network Types for
Medical Diagnosis Domain” (IJACSA) International Journal of Advanced Computer Science
and Applications, Vol. 12, No. 8, 2021.

[12] S. Usaini, A. S. Hassan, S. M. Garba and J. S. Lubuma, “Modeling the transmission
dynamics of the Middle East Respiratory Syndrome Coronavirus (MERS-CoV) with latent
immigrants,” Journal of Interdisciplinary Mathematics, vol. 22, no. 6, pp. 903-930, 2019.

[13] NATO.Moral Decisions andMilitaryMental Health (DécisionsMorales et SantéMentale
Dans I’armée) Final Report of Task Group HFM-179. Distribution and Availability on Back
Cover; Final Report of Task Group HFM-179; NATO: Neuilly-Sur-Seine, France, 2018.

[14] Bekesien™ e, S.; GuS§'cinskien ~ e, J.; Dvilaitis, G. Intelligent applications in the
development of death prevention by suicide while on active duty, active and reserve
components. In Intelligent technologies in logistics and mechatronics systems ITELMS’2015.
In Proceedings of the 10th international conference, Technologija, Lithuania, Kaunas, 21-22
May 2015; pp. 56-64.

[15] Crump, C.; Sundquist, J.; Winkleby, M.A.; Sundquist, K. Low Stress Resilience in Late
Adolescence and Risk of Hypertension in Adulthood. Heart 2016, 102, 541-547.

[16] Pantaewan, P.; Kengganpanich, M.; Tanasugarn, C.; Tansakul, S.; Termsirikulchai, L.;
Nityasuddhi, D. Three Intervention Levels for Improving Smoking Behavior among Royal Thai
Army Conscripts. Southeast Asian J. Trop. Med. Public Health 2012, 43, 1018-1024.

Vigna, L.; Brunani, A.; Brugnera, A.; Grossi, E.; Compare, A.; Tirelli, A.S.; Conti, [17] D.M;
Agnelli, G.M.; Andersen, L.L.; Buscema, M.; et al. Determinants of Metabolic Syndrome in
Obese Workers: Gender Differences in Perceived Job-Related Stress and in Psychological
Characteristics Identified Using Artificial Neural Networks. Eat. Weight Disord. Stud. Anorex.
Bulim. Obes. 2019, 24,73-81.

[18] Hansen-Schwartz, J.; Kijne, B.; Johnsen, A.; Steen Andersen, H. The Course of
Adjustment Disorder in Danish Male Conscripts. Nord. J. Psychiatry 2005, 59, 193-197.

[19] Nilsson, P.M.; Nyberg, P.; Ostergren, P.-O. Increased Susceptibility to Stress at a
Psychological Assessment of Stress Tolerance Is Associated with Impaired Fetal Growth. Int.
J. Epidemiol. 2001, 30, 75-80.

[20] Mohan, Y.; Chee, S.S.; Xin, D.K.P.; Foong, L.P. Artificial Neural Network for
Classification of Depressive and Normal in EEG. In Proceedings of the IEEE-EMBS
Conference on Biomedical Engineering and Sciences (IECBES 2016), Kuala Lumpur,

156


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

 wimi Eximia Journal
. xlmla Vol. 5, 146-157, July, 2022
i ISSN: 2784-0735
h ournal www.eximiajournal.com

Malaysia, 5-7 December 2016; Institute of Electrical and Electronics Engineers Inc.:
Piscataway, NJ, USA, 2016; pp. 286—290.

[21] Lewis, F.L.; Huang, J.; Parisini, T.; Prokhorov, D.V.; Wunsch, D.C. Guest Editorial:
Special Issue on Neural Networks for Feedback Control Systems. IEEE Trans. Neural Netw.
2007, 18, 969-972.

[22] Norgaard, M.; Ravn, O.; Poulsen, N.K.; Hansen, L.K. Neural Networks for Modelling and
Control of Dynamic Systems—A Practitioner’s Handbook; Springer: London, UK, 2000, ISBN
978-1-85233-227-3.

[23] Ludermir, T.B.; Yamazaki, A.; Zanchettin, C. An Optimization Methodology for Neural
Network Weights and Architectures. IEEE Trans. Neural Netw. 2006, 17, 1452-14509.

[24] McClelland, J.; Rumelhart, D.E.; Hinton, G.E. The appeal of parallel distributed
processing. In Readings in Cognitive Science: A Perspective from Psychology and Artificial
Intelligence; Collins, A.M., Smith, E.E., Eds.; Morgan Kaufmann Pub: San Mateo, CA, USA,
1988; pp. 52-72. ISBN 9781483214467.

157


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

	Page 1
	Page 2

