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Abstract:

The coronavirus disease (COVID-19) has spread across the world and has been classified as a
pandemic and a public health emergency of global importance. Researchers have claimed that one of the
reasons the coronavirus is deadly is because it attacks the respiratory system, which is like severe acute
respiratory syndrome (SARS). The coronavirus causes shortness of breath and reduces the oxygen level in
the blood. The coronavirus can also cause fever, taste and smell loss, and other symptoms. Early detection
of infected persons and thorough contact tracing helps in reducing and mitigating the transmission of this
virus. However, in rural communities where resources for testing are little or are not even available, this aim
becomes unachievable. This system focuses on designing and implementing a coronavirus testing software
that utilizes a deep neural model to detect the probability of COVID-19 based on user input data. After a
one-time registration, users answer a few questions about how they feel, and the input data is then fed into
the DNN model. The model is designed to detect if the individual is a suspect of COVID-19, providing a
list of COVID-19 test laboratories based on their current location. With early detection of infected
individuals and thorough contact tracing, this system aims to reduce and mitigate the transmission of
COVID-19, especially in rural communities with limited resources for testing.
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I.  INTRODUCTION

SARS-COV-2, a critical respiratory disease, was
first identified as a pulmonary incident of uncertain
cause in China's Wuhan province in December 2019
(Ceci et. al, 2021), which subsequently led to the
coronavirus disease epidemic (National Center for
Biotechnology Information, 2021). Since the first
public case, the rest of the world has faced numerous
health challenges, including uneven public health
policy implementation, a lack of widely available
testing, and confusion over reliable diagnostics
(Sofra, 2021). The World Health Organization
declared COVID-19 a global infectious disease on

March 11, 2020, as it had already infected around
100,000 people in roughly 100 states (Beta South-
Ayrshire, 2021). The symptoms of COVID-19 begin
with shortness of breath and evolve into a fever,
cough, respiratory symptoms, and difficulty
breathing. The disease is fatal and can cause
bronchitis, pneumonia, acute respiratory suffering,
and severe breathing conditions like SARS. The
elderly, infants, those with cardiac illnesses, and
immune-conceded persons are at higher risk of
complications due to their weak immune systems.
The global expiry proportion of the disease is
estimated to be around 3.41 per cent (Coronavirus
CDC, 2019). Experts have warned of the risks of the
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virus's spread in Africa due to the region's delicate
medical facilities and adjacent marketable relations
with Beijing. Although coronavirus germs are
expected to have minor existence proportions in hot
Africa (SOAS University London, 2020), the
continent has still been significantly affected.
Nigeria has recorded 323 COVID-19 cases and ten
deaths as of April 13, 2022. It is essential to
acknowledge that Nigeria, being the most populated
country in the region, has a significant role to play in
controlling and managing the spread of COVID-109.
Research has indicated that early detection and
diagnosis of the virus can significantly increase the
chances of recovery, particularly if there are no
delays between assessment and analysis. A well-
improved investigation scheme would encourage
more individuals to get tested, leading to a better
understanding of the extent of the disease. Viral
infections have been a significant concern in human
health, and COVID-19 has affected 221 countries
and territories with over 230 million confirmed cases
and 4.7 million deaths. In Nigeria, there have been
over 203,000 confirmed cases and 2,644 deaths,
indicating the need for better control measures.
Effective contact tracing and timely diagnosis of
infected patients is critical for healthcare
organizations to manage and alleviate the COVID-
19 illness. However, in remote areas where testing
facilities are limited, controlling the spread of the
virus becomes more challenging. To address this
issue, self-testing can help people identify the
symptoms before seeking medical attention,
preventing false alarms, and wasting time. Therefore,
improving the investigation scheme in Nigeria is
crucial for controlling and containing the COVID-19
pandemic.

I1. LITERATURE REVIEW AND
THEORETICAL ANALYSIS

A. Literature Review

The National Institutes of Health conducted a
study on the applicability of smartphone apps in
conjunction with the QuidelQuickVue At-Home
COVID-19 Test. This was supported by NIH
through the RADX initiative. Over 200 participants

enrolled on this study, and it involved a two-week
testing period. Then a software called Mydatahelps
was developed by CareEvolution LLC, which
provided step-by-step instructions for taking the test,
but unhappily it was only beneficial to America only.
Using the terms "Coronavirus,” "respirational
condition coronavirus 2," and COVID-19, a previous
study that was focused on the analytical and
serological analyses for SARS-Cov-2 was
disregarded. From their launch to 16 April 2020, the
PubMed, Google Scholar, and EMBASE databases
were searchable in any language. They were then
updated on 15 May 2020. The preprint attendees for
both fitness disciplines and genetic records were
analyzed for the quickly emerging arena and fast
dissemination of systematic responses concerning
COVID-19 (Li M, 2020). Using machine learning
techniques, some authors created a prediction model
to tackle COVID-19 in China and other impacted
places worldwide (Li M, 2020). To calculate the
number of illnesses and catastrophes that have been
reported around the universe, particularly in China,
the authors employed a methodology. Between
January 20 and March 1, 2020, data that served as
the basis for the models were collected. According to
their calculations, on the 22nd of February, and 10th
of April 2020, in mainland China and globally
respectively, the COVID-19 epidemic reached its
climax. Additionally, the scientists estimated that
global eradication of COVID-19 would be
around mid-June 2020 and in China, at the start of
April 2020. They estimated that there would be
approximately 89,000 COVID-19 patients in 2010.
Using the ARIMA model, which is an auto-
regressive integrated moving average, some authors
forecast that COVID-19 would greatly spread in the
globe’s 15 most contaminated nations. They forecast
that conditions will deteriorate in both Europe and
Iran. Additionally, they anticipated that South
Korea's and China's mainland's severity of illness
will stabilize. Additionally, the study predicted that
COVID-19 would spread swiftly in the US and that
swift, rigorous government intervention would be
needed to halt the disease's growth. However, there
were expected to be one million COVID-19 cases in
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the US between April 8 and April 30, 2020, there
were only 677,570 instances on April 17, 2020.
Additionally, despite an anticipated 300,000 cases,
Italy only reported 168,941 cases. 100 different chest
X-ray images, fifty per cent (50%) of
Coronavirus victims and fifty per cent (50%) who
were not infected were used by some authors to
develop a CNN-based framework that could be used
to detect COVID-19 sufferers. ResNet-50
demonstrated the greatest detection performance
when three (3) CNN versions—Inception-ResNet-v2,
Inception-v3, and Inception-v3—were tested
utilizing five-fold inter (98 per cent). Also, some
authors classified chest X-ray images as healthy or
sick using a support vector machine after extracting
attributes from the images using a deep-learning
method (SVM) (Narin et al, 2021). The authors used

AlexNet, Inception-ResNet-v2, ResNet-18,
DenseNet-20, Inception-v3, XceptionNet,
GoogLeNet, ResNet-50, VGG16, VGG19, and

ResNet-101 (Chen et al, 2020), (Sharma et al, 2021).
They collected two datasets: one had 133 infected
patients (including those with MERS, SARS, and
ARDS) and 133 uninfected clients, whereas the other
had 25 infected people and 25 uninfected sick people.
With ResNet-50 and SVM, they were able to extract
independent features from each dataset with 95.38
per cent accuracy (Sethy and Behera, 2020).
Additionally, some authors unveiled COVIDX-Net,
a method that could aid radiologists in using X-rays
to diagnose COVID-19 patients (Hemdan et al,
2020). 50 distinct X-ray images, divided into 25
COVID-19-negative images and 25 COVID-19-
positive images, were employed to validate their
framework of theirs. The employed photos were
reduced to pixels 224224. The ResNet-v2, Xception,
MobileNet, and Inception-v3 deep learning models
are employed by the COVIDX-Net
framework., modified VGG19, and Inception-
ResNet-v2. The VGG19 and DeneNet models fared
well, based on their analysis results and equally,
having a COVID-19 F-score rate of 91% (Redie et al,
2022). More also, work on tuberculosis regarding
patients in rural areas using the E-health solution
scheme was carried out by (Shoewu, O.O. et.al,

2019). Additionally, Other machine learning, game
theory, and metaheuristic algorithms, including
genetic algorithm (GA), particle swarm optimisation
(PSO), and others such as game theory, will be used
to expand and validate this study in the future
(Ekwe,S.O., 2020, Ekwe,S.O., 2021). Numerous
engineering issues, including those involving
wireless networks, automation, and process control,
to name a few, have been successfully solved using
these techniques (Oladejo. S.O., et al, 2021) and
(Oladejo. S.O., et al, 2021). Also, a deep learning
approach has been employed in autonomous robotic
car (Shoewu, O.0O. et al, 2021) and (Shoewu, O.O. et
al., 2023). This scheme can equally be employed in
health-related case. There is a wide variety of
commercial software on the market that may be
evaluated online for the COVID-19 virus. The
contribution of this study lies in the strength to
predict any pandemic before it occurs to avoid such
deadly disease that ravaged the world in 2019. The
following is a list of such global COVID software-
based tests:

B. Theoretical Analysis

1. Viral Testing Tool: The Coronavirus Infectious
Toolkit is a collaborating online software aimed to
assist both fitness care suppliers and people
comprehend COVID-19 testing choices. This
software delivers pertinent, actionable data for
persons to make knowledgeable conclusions
regarding which test they might require. Once you
have the assessment outcome, the software would
take you to CDC references for that trial outcome.
This virtual, mobile-friendly software inquires a
sequence of queries and delivers suggested
schedules and means based on the consumer’s
answers (Coronavirus CDC, 2019).

2. Detection Management Software for
Coronavirus: Due to physical Coronavirus Test
supervision methods, clinics, analytical workrooms,
portable testing sites, hospitals, and fitness care
providers all over the biosphere waste hours of
productivity that could be spent on patient care.
Xybion provides COVAPP which isa thorough
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point-to-point Coronavirus Check Supervision app,
in rebuttal to the Coronavirus pandemic and the
requirement to quickly educate infected persons of
the outcomes of their testing. COVAPP eradicates
physiological processes with full regulatory
requirements and fully automated test result notices.

3. Cloud COVID-19 LIMS: To evaluate, identify,
and enhance coronavirus disease vaccines, medical
testing and investigation workshops around the
world are working nonstop. By using FDA
permission and well-organized work streams,
CloudLIMS has already helped several workshops
get up and running in a week. The following are
some of the common situations that COVID-19
testing labs deal with:
Fast confirmation of FDA-permitted COVID-19 test
work movements.
Growth, regulation, and authentication of innovative
approaches for detecting Coronavirus.
Recording detection consequences according to
CDC and FDA strategies.
Ensuring global supervisory
15189:2012, HIPAA, and CLIA.
Perfectly timed analysis of Coronavirus presumed
cases plays a key role in effective isolation and
medication handling. To combat the SARS-CoV-2
epidemic, for automatic COVID-19 identification on
chest CT, a deep learning-focused prototype is being
created. A poorly managed deep learning-built
system was designed to comprehend COVID-19
utilizing 3D CT dimensions. The chest region of

rules, like 1SO

each victim was divided using an effective UNet, and-

a3D deep neural network was then given the
segmented 3D chest region to forecast the likelihood
of Coronavirus infection. 499 CT dimensions were
collected between 13 December 2019 and 23 January
2020 for teaching, whereas 131 CT sections were
obtained between 24 January and 6 February 2020
for learning (Zheng et al, 2020). The deep learning
system achieved a 0.976 PR AUC and a 0.959 ROC
AUC. In the ROC curvature, there was an effective

terminal with a sensitivity of 0.907 and 0.911. By o
. 2. Backend: The backend was built using Laravel, a

classifying COVID-negative and COVID-positi
utilizing a probability margin of 0.5, the method was

able to attain an efficiency of (90.1%), a positive
prefiguring rate of (84.0%), with a large negative
prefiguring rate of (98.2%) (Zheng et al, 2020).
Running a single client's CT data through a special
GPU only took 1.93 seconds. Without the need to
interpret the cuts for learning, the shakily
implemented deep learning prototype could
accurately anticipate the likelihood of COVID-19
infection in chest CT collections. A casual method of
classifying COVID-19 sufferers is made possible by
the simple-to-use yet very successful deep learning
approach, which is useful for preventing the spread
of SARS-CoV-2 (Zheng et al, 2020).

1. METHODOLOGY

This section discusses the methodology employed
in this study. The Figure 1 depicts the block diagram
used for this study using the deep neural network
model for the COVID case.

User Interface H Backend
Deep Neural
Network Model

Fig 1: Block diagram of the system

A. Literature Review

1. User Interface: This is the graphical user interface
of the application that allows communication
between the system and the user. This component is
a web application to be used on a web browser and it
was built with modern web technologies such as
HTML, CSS, and VuelS (JavaScript). This system's
user interface was created as a Single Page
Application (SPA), which implies that data is passed
from one page to the next without the need to
download new HTML content from the server.

PHP framework that enables developers to create
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server-side applications and web services.
Employing the REST Application Programming
Interface, the backend delivered endpoints to enable
the communication between the interface and the
database. It serves as an intermediary between the
user interface and the database.

3. Deep neural network model: The proposed
system incorporates a deep neural network (DNN)
model as the backbone of the COVID-19 testing
software. The DNN model serves as the decision-
making component, where it receives an input tensor
from the user interface and returns a probability that
the user has COVID-19 based on the provided input.
The model was designed and trained in a Colab
notebook using the Python programming language
and several libraries such as Pandas, Numpy,
PyTorch, and sklearn. These libraries enabled the
creation of a high-performing and efficient model
that accurately classifies the user's input as positive
or negative for COVID-19. The DNN model's ability
to learn and generalize from large datasets makes it
an ideal choice for COVID-19 diagnosis, allowing
for efficient and reliable testing even in areas with
limited resources. Overall, the deep neural network
model represents a critical component of the
COVID-19 testing software, providing accurate and
reliable predictions to aid in the fight against this
global pandemic.

4. Database: The database stores the data sent from
the Frontend through the Backend service. It is the
source of data for the whole system. The database
technology that was used in this system is MySQL.

B. System Design

In the deep neural network model, the
classification was handled by a feed-forward neural
network that used deep learning. Multi-layer
perceptron (or MLPs) is another name for
feedforward topologies. The outputs from units in
each layer are transmitted to units in the next higher
layer, with no outputs being passed back to lower
levels in a feedforward arrangement. An artificial
neural network (ANN) having multiple levels
between both the layer of input and output is known

as a deep neural network (DNN). Both neural
networks employ the same modules: neurons,
weights, biases, and functions. The neural network
algorithm resembles how the human brain works.
Any neural network needs input and output layers.
The objective parameter is present in the layer of the
output, whereas the layer of the input includes
system parameters. An input layer, hidden layers
nodes, and an output layer make up the model
(Tawadrou and Katsabani, 2005). The layer of the
input of the model has 18 nodes, the initial unknown
level of the process has 11 nodes, the second hidden
layer of the model has 3 nodes, and the output layer
has just a single node (Geoffrey, 2002).

In this study, Figures 2 and 3 depict the flowchart
of the deep neural network model and architectural
structure of the deep neural network, respectively.
The flowchart indicates every step taken from the
feeding the input data to output using the dataset to
train the developed model.

Fig 2: Flowchart of the deep neural network model.
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Fig 3: Architectural structure of the deep neural network.

The dataset is prepared by converting all the
parameters from “Yes” and “No” to 1s and 0s (1
representing “Yes” and 0 representing “No”) and
then dividing the data into training and testing data.
The deep neural network architecture of linear layers
and a binary cross-loss function is chosen. The
model weights and bias terms, epoch, minimum
testing loss, and all other required variables are
initialized.

To derive the prediction and training loss, forward
propagation is used with the training data from the
input layer to the output layer. After the training loss
has been obtained, a backward propagation is then
carried out to update the weight and bias terms and
then increase the accuracy (en.wikipedia.org, 2020).

The forward pass is now repeated with the
validation sets in other to obtain the testing loss
(Kumar, 2020). If the testing loss is less than or equal
to the minimum testing loss, the minimum testing
loss is updated with the value of the current testing
loss and the model's current state is saved. The
process is repeated for the selected number of
iterations. If the minimum testing loss is not
satisfactory, the architecture is changed a little and
the process repeats. After the iteration has been
completed, and the minimum testing loss satisfied,
the last saved state of the model is loaded. The
activation function of the last layer is a sigmoid
function which converts the single node output into
probability.

V.

A. Results

|News & Blogs

Fig 5: COVID-19 news page.

Figure 4 is a snapshot of the Covisoft news page
which is the online page for publishing the latest
news on the damages caused by the pandemic. In
Figure 5, a patient is captured trying to do covid self-
assessment after login into his dashboard on the
Covisoft app by answering some questions which are
automatically used in determining the status of the
patient. A total of about 13 different questions are
programmed on the app.

Covid Tost

Covid Self Assessment

Fig 4: COVID-19 assessment start page.

Figure 6 captures the last stage of the self-
assessment page which queries the suspected patient
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if they contacted anyone who has directly or
indirectly contacted a covid patient or medical
personnel.

Covid Test

() moshaot ket

Covid Self Assessment
0o any of the following opply?

Irecently attended a lorge gothering
Iihava visited a public ploce in the past 14 days

Tlive witha family member that works i a public place

Fig 6: COVID-19 assessment complete page.

The result of the self-assessment session is
displayed in Figure 7 based on the analysis of the
answers provided and a recommendation is made
available for the patient. In addition, it suggests a
possible and close-by hospital for easy access to
treatment.

o s bt

Covid Self Assessment Result

Fig 7: COVID-19 assessment result page.

Figure 8 shows the summary list of previous
results generated on the online testing software. The
results table shows four distinct parameters which
are result ID, risk level, date of the test, and the

review button. The risk levels are in 3 categories
namely: pass, risky, and warning.

un 1, 3022 ot 0700 AM

i i

Fig 8: List of assessment results on the page.

In Figure 9, medical tips on curbing the spread of
covid are itemized, which is the last icon on the
dashboard.

Madical Tips

o

[r—r—"

Keap yoursell and others sale: Do it alll

oy

-
i

/ Gat vaccinated
o e face mask

o Maintain soclal distancing
/' Uso Aloohal based sanktizer

/ Use yaur hand gloves

Fig 9: Medical tips page.

Figure 10 shows the graph of binary cross-entropy
against the epochs or iterations to reveal the neural
network training convergence from a global dataset.
A steady state was achieved from about 20000
iterations against about 1.5 binary.

In Figure 11, the rise was constant up until the
20000 epoch and remained steady until it ultimately
converged at around 0.94. After the 150000 epochs,
a final accuracy of roughly 94% was attained
(iterations). After 20000 epochs (iterations), the
model converged, yielding an average training rate
of 95%.
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(iterations), the model converged, with an average

Fig 11: Neural network training convergence from a global
dataset.

Accuracy

40000 60000 B0O00O
Epoch

100000 120000 140000

Fig 12: Accuracy neural network model from a global
dataset.

Figure 12 is the confusion matrix for testing the
global dataset and matrices [2, 2] show the highest
prediction of 1057. Meanwhile,

Figure 13 is the neural network training
convergence from the synthetic local dataset. The
convergence diminished from about 20000 epochs.
However, the convergence rate between the training
and the testing dataset increases as compared to that
of the global dataset.

Also, Figure 14 shows a steady rise up to the
17000th epoch before remaining steadily rising until
it ultimately converged at around 0.86. After 150000
epochs, a final accuracy of roughly 86% was attained
(iterations).  After roughly 100000 epochs

training rate of 86%.

Actual Values

Predicted Values

Fig 13: Confusion matrix for testing the global data model.

opy Loss

Fig 10: Neural network training convergence from the
synthetic local dataset.

The confusion matrix of Figure 15 shows that
matrices [1, 1] have the highest prediction of 449
which is lower than that of the global dataset.

Figure 16 are depicting the histograms to represent
the effect of each symptom on the patient's result,
while Figure 17 are the histograms to represent the
effect of each symptom on the patient's result.

Figure 18 are the doughnut charts representing the
COVID and non-COVID patients based on
symptoms for local data while Figure 19 are the
doughnut charts representing the COVID and non-
COVID patients based on symptoms for global data.
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Fig 14: Accuracy neural network model from the
local dataset.
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Fig 15: Confusion matrix for testing the local data
model.

B. Discussions
1. Statistical Analysis from Dataset

The feature parameters from the global and local
datasets were visualized using histograms and
doughnut charts and pie charts to show how each
feature parameter contributes to the goal parameter.
It should be noted that the obtained numerical results
could not be compared with other machine learning
algorithms or metaheuristic algorithms because of

the lack of dataset locally or globally and more
importantly paucity of time. To extend this study in
the future, other machine learning algorithms and
metaheuristic algorithms such as genetic algorithm
(GA), particle swarm optimization (PSO) and so on
will be employed to validate this study. These
schemes have been extensively employed to solve
engineering problems such as wireless networks,
automation and process control to mention a few
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Fig 16: Histograms for global data

V. CONCLUSION

In conclusion, the proposed system of designing
and implementing a coronavirus testing software that
utilizes a deep neural model to detect the probability
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Fig 17: Doughnut charts for global data.

of COVID-19 based on user input data offers a
solution to this challenge. After a one-time
registration, users answer a few questions about how
they feel, and the input data is then fed into the DNN
model, which provides a list of COVID-19 test
laboratories based on their current location. With
early detection of infected individuals and thorough
contact

tracing, this system aims to reduce and mitigate the
transmission of COVID-19, especially in rural
communities with limited resources for testing. The
system offers a practical solution to enhance the fight
against the spread of COVID-19, particularly in
resource-limited settings, and it highlights the
critical role of technology in global public health
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emergencies. After accurate examination and
analysis of the software created it could be resolved
that the software is an effective, practical, and

consistent online COVID-19 testing software system.

It is functioning appropriately and sufficiently fulfils
the least prospects from the task. The innovative
software is anticipated to assist the user concerning
efficacy in the practice of the COVID-19 testing
system. Therefore, this study has demonstrated that
DNN is a perfect candidate to predict and classify
any form of the pandemic in the near future.

RECOMMENDATION

To get the maximum benefits, the web-based
COVID-19 testing software should be able to have
the following features as well.

e If someone is found to be at a high risk of
contracting COVID-19 infection, the web-
based COVID-19 testing software should
schedule them for physical tests.

e The web-based COVID-19 testing software
should be able to book appointments and
contact doctors directly or other paramedical
staff.
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