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Abstract— COVID-19 is a respiratory disease found in the
human body and it was named as COVID-19 disease.
COVID-19 is a fiery state of the lung influencing
essentially the little air sacs known as alveoli. Side effects
normally incorporate a mix of useful or dry hacks, chest
torment, fever and trouble relaxing. The seriousness of the
condition is variable. COVID-19 is normally brought about
by contamination with infections or microbes and less
generally by different microorganisms, certain drugs or
conditions, for example, immune system illnesses Hazard
factors incorporate cystic fibrosis, on-going obstructive
pneumonic sickness, asthma, diabetes, cardiovascular
breakdown, a background marked by smoking, an
unfortunate capacity to hack like following a stroke and a
feeble resistant framework. Chest X-ray, blood tests, and
culture of the sputum might assist with affirming the
finding. The infection might be grouped by where it was
gained. Forecasting the spread of COVID-19 is a critical
challenge that requires a high degree of accuracy to enable
countries to prepare and respond to the pandemic.
Unfortunately, the non-availability of publicly accessible
approaches poses a challenge for further research.
Therefore, it is crucial to determine, evaluate, and
benchmark the classifiers to validate their results,
particularly in handling medical cases, to prevent incorrect
diagnoses and further complications. The data is been
analysed based on the other diseases that are related to
COVID-19 using the deep learning algorithm and predicts
the output. The problem is based on the sector, where the
hospitals want to predict the Covid19 depending upon the
medical reports of the patients using a deep learning
algorithm, it classifies and divides the data into segments
and each segment contains only one kind of data that
whether the person is suffering from Covid19 or not. In
this work, the COVID-19-affected patient records will be
taken as input and will be pass them into the deep learning
algorithm. The different type of attributes based on the
Covid19 is taken and passed to the algorithm.

Index Terms— COVID19, Respiratory Disease, Immune
System, Anti-biotic, X-ray
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l. INTRODUCTION

The coronavirus disease (COVID-19) is a highly
transmissible public health concern that requires
preventative measures to reduce transmission rates.
While most individuals infected with the virus will
experience mild to moderate respiratory illness and
recover without requiring specialized treatment, older
people and those with underlying medical conditions
are at a higher risk of developing severe symptoms. To
mitigate the spread of COVID-19, individuals are
advised to remain well-informed about the virus and
practice respiratory etiquette, such as covering their
mouth when coughing and washing their hands
frequently.

Bioinformatics is an interdisciplinary field that
combines computer science, information science, and
medicine to analyze and retrieve health data, and
produce meaningful information for the healthcare
field. Medical professionals face a daunting challenge
when making decisions of using the computer-
decision support system to investigate a particular
sophisticated disease such as COVID-19. The
COVID-19 pandemic is a life-threatening disease that
poses a significant threat to global health around the
world[1].

One of the critical investigation methods to detect
COVID-19 is chest radiography imaging that screens
the chest of infected patients. Initial studies have found
that chest radiography images can show the
abnormalities of the chest of the people infected with
COVID-19. Artificial intelligence models such as
traditional machine learning and deep learning
methods have a high capability to detect COVID-19
with reasonable accuracy prediction using the chest
radiography images of the infected patients with
COVID-19[2].
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Unfortunately, to the best of the authors’ knowledge,
these current learning approaches can be non-open
sourced and not publicly available, which prevent
research from accessing and investigating them for
further research. Selection of an efficient automated
tool to produce reliable solutions lies on how widely it
is used. Current learning methods can produce rapid
reliable solutions of COVID-19 with high diagnostic
accuracy.

Nowadays, many hospitals and medical research
centres use a computer-aided system based on Al to
automate the COVID-19 diagnosis instead of
analysing the data manually. With a large number of
existing automated Al methods, selecting an
appropriate method that produces an efficient, fast
solution with error-free results is a critical task[3].

As there is no learning classifier for COVID-19
diagnosis that is superior, this puts medical managers
in a big challenge to find and evaluate different
learning classifiers for COVID-19 diagnosis to select
the best method. It becomes more difficult when
various learning classifiers and evaluation methods
with different criteria are involved.

Moreover, there are various deep learning classifiers
to detect COVID-19, and decision-makers face
difficulties in deciding on the best method to be used.
Subsequently, it is crucial to determine, evaluate, and
benchmark the classifiers to validate their results,
especially in handling medical cases.

Thus, it is very important to select and use the right
deep learning diagnosis method that provides reliable
and accurate COVID-19 results. Acquiring such
methods is costly, and it also needs extensive
evaluation and benchmarking for safety purposes.
Conducting a comprehensive evaluation of the
classifiers of COVID-19 is not an easy task and
requires considering a huge number of measurements

[31[4].

The benchmarking and evaluation of COVID-19
diagnosis based on ML have two common criteria,
which are time complexity and group reliability.
Several sub-criteria belong to the group reliability,
including precision, fl1-score, recall, average accuracy,
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error rate, true positive , true negative, false positive ,
and false negative .

Other studies also used the accuracy criterion to
evaluate and benchmark different diagnosis learning
methods. However, in the COVID-19 diagnosis, it is
important not to limit the use of only the common
evaluation metric of accuracy. In the context of the
medical field, considering a variety of performance
criteria for the diagnosis methods is important. For
instance, sensitivity criteria of True Positive, False
Positive, True Negative, and False Negative were used
for evaluation and benchmarking. Time complexity
considers the execution time to provide a diagnosis
result. Ultimately, the diagnosis method requires
maintaining an accurate and reliable result to ensure
the health and safety of patients. The current
evaluation methods for COVID-19 diagnosis models
fail to meet all the requirements, rendering them less
reliable. These methods rely on the calculation of all
arguments and are unable to compare different
classifiers, thereby failing to score the performance of
individual classifiers. Given the multi-objective
criteria nature of the benchmarking and evaluation
process in COVID-19 classifier systems, this study
proposes an integrated methodology to evaluate and
benchmark various classifiers. The objective is to
develop a framework that combines the performance
aspects of COVID-19 classifier model evaluations
under one roof. This methodology serves as a valuable
tool for decision-makers in medical and health
organizations to assess and select the best classifiers
system for COVID-19 diagnosis.[5]

Deep learning techniques have emerged as a valuable
tool in predicting the spread of diseases and have been
widely implemented in recent times. Bioinformatics is
an interdisciplinary science that combines computer
science, information science, and healthcare. Medical
professionals face a significant challenge when
making decisions to utilize computer-decision support
systems to provide a reliable solution that helps them
investigate complex diseases such as COVID-19.
Chest radiography imaging is a critical tool for
detecting COVID-19, and learning models have been
used to detect the virus with reasonable accuracy.
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. MOTIVATION

The primary motivation of COVID19 Identification
analysis with Deep Learning on Neural Networks is to
detect the find out the Covid19 disease in the hospital
dataset. In this work, the dataset containing the patient
dataset will be taken into consideration. The pre-
processing will be applied in to the dataset and the
noisy and null value data will be removed from the
dataset. After the data will be analysed and visualized
for further processing. The Convolutional Neural
Networks algorithm will be chosen to implementation
process. The project evaluation can be tested with the
deep learning algorithm prediction results. Since the
Convolutional Neural Networks algorithm will be
used to predict the Covid19 disease, the accuracy of
the algorithm result will be helpful to evaluate the
results. The accuracy score of the algorithm in the
Covid19 Disease Identification helps to evaluate the
dataset.

The Deep learning will be the python based
application which contributes to find out the Covid19
disease early stage. It will be helpful for the human to
detect at early and to take necessary treatments in the
correct time. The progression of profound learning
influences is generally applied to classification
assignments and portrayals learning. These profound
frameworks with numerous layers have been
displayed to yield promising execution in removing
serious areas of strength for more of information. The
streamlining of the goal capability becomes curved in
the event that be adjusted one variable and fix the
others.

The finding of the application includes the 'Clinical
Elements' and 'Clinical Administration' segments of
the website pages that report the side effects,
prescription and reactions by patients, and related
investigations of impacts of various courses of
treatments.

Since cross-approval on review information
presumably prompts overoptimistic results, cross-
approval is improper for this issue. To assess the
capacity of the models to anticipate newfound
affiliations, we train and test the dataset.
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Thus, via consistently consolidating the model for
helper side data and the cooperative filter for the
quality sickness affiliations grid, our model learns a
significantly more significant portrayal for every
quality and illness and gives more exact expectation.
The project evaluation can be tested with the deep
learning algorithm prediction results. Since the Deep
learning algorithm will be used to predict the disease,
the accuracy of the algorithm result will be helpful to
evaluate the results. The accuracy score of the
algorithm in the Covid19 disease identification helps
to evaluate the dataset.

I1l.  CONTRIBUTION & OBJECTIVE

e The objective of Covidl9 disease identification
with deep learning is to detect the Covid19 disease
in the early stage itself with the available attributes.

e In this work, the dataset containing the hospital
patient dataset will be taken into consideration.

e The primary contribution is to apply the deep
learning to detect the Covid19 disease.

e The pre-processing will be applied in to the dataset
and the noisy and null value data will be removed
from the dataset.

o After the data will be analysed and visualized for
further processing.

e The Deep Learning neural network algorithm will
be chosen to make the good accuracy prediction.

o It will be helpful in all the hospital patient records
to detect the Covid19 disease.

e The aspect of correlation coefficient data is less
sensitive to disease compared to the Covidl9
dataset.

o Distinct attributes of Covid19 disease occurrence
can be removed on varying scales to achieve
greater accuracy in performance.

e The work aims to find an efficient and reliable
automated tool to diagnose COVID-19 with high
accuracy

IV. RELATED WORK

The COVID-19 pandemic has had a devastating
impact on global health, and as such, healthcare
professionals have been working tirelessly to provide
the best possible care to those affected. While there are
various methods for diagnosing COVID-19, some of
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these methods require significant resources and time
to conduct, making them somewhat inefficient.
Therefore, it is essential to find more efficient ways of
diagnosing the disease to provide patients with the
right treatments and minimize the side effects[5].

One promising approach is the use of computer-
assisted Al-based techniques to help medical
practitioners interpret chest radiography imaging of
COVID-19 and obtain an accurate diagnosis in a short
time. Several studies have been conducted to test the
effectiveness of these techniques, and the results have
been encouraging. For example, Wang et al. (2020)
proposed a COVID-Net based on deep convolutional
neural network for COVID-19 diagnosis using
radiography images of chest screening. The COVID-
Net can predict COVID-19 and provide a deep
explanation of critical indicators for COVID cases,
which could enhance the radiography examination.

Another study by Gozes et al. (2020) developed a
computer-aided tool based on Al that analyzes CT
images to detect and identify Coronavirus cases
automatically. The tool has shown high accuracy in
diagnosing COVID-19 using datasets of Chinese
COVID-19 cases. Additionally, Chen et al. (2020)
proposed a diagnostic model based on deep learning to
diagnose COVID-19 using high-quality CT chest
images, with good accuracy, sensitivity, and
specificity results[5].

In the context of COVID-19 diagnosis, we can use
machine learning to classify or cluster data. We've
developed a model that simplifies the diagnosis
process by reducing it to a limited set of classes that
includes COVID-19. This approach is more accurate
than clustering algorithms and we've explored twelve
different machine learning algorithms for this purpose.
These include Naive Bayes, Neural Network, Support
Vector Machine, and K-Nearest Neighbors, among
others.[16]

Naive Bayes is a simple model that assumes
observations are independent and can outperform
more complex models. Neural Network, on the other
hand, is an artificial intelligence technique that can
process complex data and perform tasks that are
difficult for humans. Support Vector Machine is a
well-known model used for binary prediction, while
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K-Nearest Neighbors uses distance measurements to
classify data.

AdaBoost, also known as Adaptive Boosting, is a
machine learning meta-algorithm developed by Robert
Schapire and Yoav Freund, who were awarded the
Gadel Prize for their work in 2003. This algorithm can
be utilized in conjunction with various other learning
algorithms to enhance performance [16].

The CN2 rule inducer algorithm is a type of rule
induction learning algorithm designed to operate even
when the training data is imperfect. It is based on the
concepts behind both the ID3 and AQ algorithms and
generates a set of rules similar to those produced by
AQ, but with the added capability of handling noisy
data, like ID3. To generate a list of classification rules,
the algorithm requires a set of categorized examples,
known as a Training Set. Additionally, a set of
conditions, called the Simple Condition Set, which can
be applied alone or in combination to any instance set,
is pre-defined for use in classification [10].

Support vector machine (Polynomial), or the
polynomial kernel in machine learning, is a widely
used kernel function for SVMs and other kernelized
models. It characterizes vector similarity in a feature-
space above the original variable's polynomials,
enabling the learning of nonlinear models. The
polynomial kernel determines similarity by analyzing
not only the specified input sample features but also
their combinations, known as feature interactions in
the regression analysis context. The implicit feature
space of a polynomial kernel is identical to that of
polynomial regression, but without the combinatorial
blow-up in the number of learned parameters. When
inputting Boolean features (binary-valued), the
features are suitable for logical input of conjunctions
[14].

V. PROPOSED SYSTEM

The proposed methods aim to find the Covid19 disease
with higher standard. The accuracy levels of the
identification of the Covid19 disease will be improved
with the proposed system. The deep learning on neural
network will provide the better solution to solve the
problem of identification of the Covid19 disease in the
real world hospital data. The Convolutional Neural
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Network algorithm will check the data in more
compact with training and testing the data. It will
provide more accuracy as compared with the other
type of techniques. The Covid19 patient dataset will
be taken as the input to the application and the dataset
will be passed into the Convolutional Neural Network
algorithm and the data will be analysed with the
different visual graphs.

The proposed approach applies a biased neural
network function with effectiveness, enabling reliable
recognition of Covid19 disease. The Covid19 disease
dataset is given as input to the application and the pre-
processing is applied , next the data cleaning is
performed after the training and test data are split
down and will be passed into Deep Learning algorithm
and the Covidl9 disease will be predicted. The
Covid19 based disease identification with deep
learning on neural networks will be the python based
application which contributes to find out the Covid19
disease. It will be helpful in finding of the Covid19
disease based on the attributes of the patient records.

Data pre-process

Covid19 Patient i -
records dataset Data Cleaning

l

Training, test data

)

Deep Learning
Algorithm prediction
implementation results

Covid19

Fig 1 Proposed Architecture diagram

The testing and training variables are split and passed
into the algorithm for the Covid19 disease prediction.
In this algorithm will provide a comprehensive and
intelligent solution for discovering high utility item
sets, enabling users to access important information
and streamline their search processes.
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The application will be developed with Google Colab
Python Tool as the project can be directly executed in
any type computer systems with internet connection.
There is no need of any specific software to be
installed in the user system. The Colab Tool helps to
develop and run the application directly inside the
cloud server where the Python library files are
installed. The deep learning algorithm libraries are
built inside the Colab.

VI. DATADESCRIPTION

The dataset for Covid19 disease identification is taken
from the source of kaggle dataset. This dataset contain
the fields needed for the analysing of the patient
dataset. Exploratory examination is a cycle to
investigate and comprehend the information and
information relationship in a total profundity with the
goal that it makes highlight designing and deep
learning demonstrating steps smooth and smoothed
out for expectation. At the necessary step, we will
likewise perform pre-processing and include
designing undertakings. The point in acting top to
bottom exploratory examination is to get ready and
clean information for better Deep Learning
demonstrating to accomplish elite execution and
summed up models. So it should begin with breaking
down and setting up the dataset for expectation.

VII. EXPERIMENTAL ANALYSIS

The Initial process of loading the dataset into the
Google Colab into the drive is the first step in
execution process. The image data containing the
information of the image with respect to the path and
the description of the image location and the image
related style are linked.

v Loading the Dataset

Fig. 2 Load dataset

The pre-processing is applied to the dataset where all
the noisy data are removed and the image is reshaped
as per the mapping of 255pixel.
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The information has an extremely straightforward
design with elements. Each folder is related with the
Covid19 disease brain x-ray images.

# what is in the image directory

imageIndex = os.listdir(DATASET_PATH+1list_directory[index])
# print(type(imageIndex)}

head = 1@

# collecting some samples im list
sampleImages = []

# showing indices

for i in range (head):
sampleImages.append{imageIndex[i])
print(sampleImages[i]}

# choosing some samples to observe
fig=plt.figure()
fig.set_figheight{15)
fig.set_figwidth{15}

axis=[]

row = len({sampleImages)/2

col = row+l

for i in range (len{sampleImages)):
Image_path=DATASET_PATH+1ist_directory[index]+"/"+sampleImages[i]
src = cvl.imread{Image_path}
image = cv2.cviColor({src, cv2.COLOR_BGR2RGE)
# axis.append(fig.add_subplot(row, col, i+1))
subplot_title=sampleImages[i]

Fig.3 Image re-shape

The image is re-shaped with the following the protocol
of making the size of the image to 255-pixel range in
any format types. The noisy data present inside the
image is also removed and improves the image quality
which will be more helpful in the application of the
prediction of the Covid19 disease in the dataset.

COVID19 VALIDATION WITH CNN

© model = Sequential()
model.add(Conv2D(32 , (3,3) , strides = 1 , padding = 'same’ , activation = 'relu’ , input_
mode]. add{(Batchiprmalization())
model . add (MaxPool 2D strides = 2 , padding = "same’))
model . add{Conv2D( , strides = 1, padding = 'same’ , activation = 'relu’})
model.add{Dropout (
model . add (Batchorm
model . add{MaxPool2D
model.add(Conv2D(64 ,
model .add{Batchhormali
model . add (MaxPool2
model . add{Conv2D
model . add(Bropou
model . add{Batchhorm
model . add(MaxPoo
model . add(Conv2D
model.add{Dropout (8.2))
model . add(BatchNormalization())

, strides = 2 , padding = "same'))

zation())
, strides = 2 , padding = "same'))
, strides = 1, padding = 'same’ , activation = 'relu’))

rides = 2 , padding = 'same'))
, strides = 1, padding = 'same' , activation = 'relu’))

1on())
, strides = 2 , padding = "same'))
) » strides = 1 , padding = 'same’ , activetion = 'relu’))

model . add{MaxPool2D
model.add(Flatte

model .add{Dense( , activation = 'relu’))

model . add(Bropou )

model.add{Dense (units , activation = 'sigmoid’))

model.c timizer = "rmsprop” , loss = 'binary crossentropy’ , metries = ['accuracy’']

model . summary ()

Fig. 4 CNN Validation

The Keras Models Programming interface provides a
versatile platform for constructing intricate neural
networks by adding and removing layers. The API
supports both sequential and functional models with a
single input and output or multiple inputs and outputs,
respectively. The training module encompasses
various methods, including generating the model,
optimizer, and loss function, fitting the model and
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evaluating and predicting input data. Furthermore, the
API includes methods for batch data processing,
testing, and prediction.

Model: “sequential”

Layer (type) Output Shape Param
conv2d (Conv2D) (None, 15@, 15@, 32) 32@
batch_normalization (BatchW (None, 15@, 158, 32) 128
ormalization)

max_pooling2d (MaxPooling2D (Nene, 75, 75, 32) 2]

J

conv2d_1 (Conv2D) (None, 75, 75, 64) 18496
dropout (Dropout) (Nens, 75, 75, &4) 2]
batch_normalization_1 (Batc (None, 75, 75, 64) 256
hMormalization)

max_pooling2d 1 {MaxPoocling (None, 38, 38, &4) a

)

conv2d_2 (Conv2D) (Nons, 38, 38, &4) 36928
batch _normalization 2 (Batc (None, 38, 38, 64) 256
hMormalization)

max_pooling2d_2 (MaxPooling (Nene, 19, 19, &4) @

Fig. 5 Sequential model with keras

The accuracy, confusion matrix of the neural network
is given below:
Predictions

predict_x=model.predict(x_test)
predictions=np.argmax{predict_x,axis=1)

predictions = predictions.reshape(l,-1)[@]
predictions[:15]

1/1 [===== === ] - @s 267ms/step
array([e, 2, @, @, @, @, @, @, 9, 2])

Fig. 6 Predictions

The classification report of the prediction is given
below:

print(classification_report(y_test, predictions, target_names = ['COVIDI| (Class @), "Normal (Class 1)']))
precision  recall fl-score support
Pneumonia (Class 6) 2.50 1.60 0.67 5
Normal (Class 1) .00 0.00 0.00 5
accuracy 0.50 10
macro avg 0.25 6.50 0.33 10
weighted avg 2.25 .59 0.33 10

Jusr/local/1ib/python3.9/dist -packages/sklearn/metrics/_classification.py:1344: Undefinedietriciarning: Pi
_warn_prf (average, modifier, msg_start, len(result))

Jusr/local/1ib/python3.9/dist -packages/sklearn/metrics/_classification.py:1344: Undefinedietriciarning: Pi
_warn_prf(average, modifier, msg_start, len(result))

Jusr/local/1ib/python3.9/dist -packages/sklearn/metrics/_classification.py:1344: Undefinedietriciarning: Pi
warn prf(average, modifier, msg start, len(result))

Fig. 7 Classification Report
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Training & Validation Accuracy

—e~ Train
—e- validat

10

Fig. 8 Training and Validation accuracy

The training and the validation accuracy graph shows
the results with graphical format. The trainig accuracy
is getting in the increase ratio and it reaches the good
saturation point. The validation accuracy is getting in
the gradual increase points and reaches the good
accuracy .

-— 1

- e
Il Seree ———

Fig. 9 Training and Validation loss

The training loss is getting in the decrease ratio and it
reaches the good saturation point. Thus the Covid19
disease identification accuracy is calculated to make
the prediction quality good.

CONCLUSION
A cutting-edge framework for detecting Covid19
diseases has been developed using deep neural

networks and diverse medical data. The framework
employs all X-ray images with Covid19 information
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for model training and data classification. By
constructing functional intellectual networks based on
signal correlation, the neural network formation is
optimized using correlation coefficient information.
This methodology greatly enhances diagnostic
accuracy compared to traditional approaches,
demonstrating that integrating advanced deep learning
with medical expertise is an effective way to diagnose
neurological disorders in their early stages. The same
or similar methodologies can be applied to diagnose
other neurological diseases, providing a foundation for
ongoing diagnosis in this field.
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