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ABSTRACT

DATA MINING TECHNIQUES FOR EXTRACTION AND ANALYSIS OF
COVID-19 DATA

AL-OBAIDI , Mohammed Ghanim Fathi
M.Sc., Information Technologies ,Altinbas University,
Supervisor: Asst. Prof. Dr.Ayca KURNAZ TURKBEN
Date: 08.2022

Page Number: 57

In this research, data mining techniques that included the deep learning with different scenario is
presented for extraction and analysis of covid-19 data. Energy of the feeatres are implemented
and calculated from the CT scan images. Diferent patinets with different problems are investigated
and analysed. Also the results are compared with other studies. The resukts of proposed method

shows that the proposed methos has high accuracy that other methods.

Keywords: Data Mining Techniques, Extraction and Analysis, Covid-19 Data
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1. INTRODUCTION

1.1 BACKGROUND

Data mining means extracting valuable information from huge volumes of data mines. You can
think of data mining as a problem-solving method that analyzes large volumes of data to extract
repetitive patterns. It then provides solutions to the challenges by finding connections between
these patterns. In fact, Data Mining turns useful and useless information into usable information

by obtaining useful and valuable results [1].

In answer to the question of what data mining is and what it is used for, we can say that data mining
means discovering knowledge within data. Discovering knowledge within data is one of the most
important and effective concepts in the information age, which is becoming more and more

important every day.
1.2 USEAGE AREAS IS DATA MINING

Companies and organizations that use data mining to analyze competitors and markets can easily
predict current trends. Therefore, in their future plans, they move in line with the needs of the

general public and attract the attention of customers before other competitors [2].

Today, this issue is used in various educational, political, economic and other fields. Here are some

different applications of data mining.

Public Health: Activities to spread the culture of public health at the lowest cost in different parts
of the world [3].

Education: Activities to improve the quality of the education system and guide students properly

[4].

Construction: Activities to facilitate road construction and the application of urban optimization

models due to population growth.

Customer Relationship Management (CRM): Activity to improve the organization's relationship

with customers and ultimately increase productivity.



Purchasing Market Research: This item seeks to identify items related to the customer's shopping

cart to increase their purchasing power.
1.3 STEPS OF DATA MINING

In this section, we want to briefly get acquainted with the general steps in a Data Mining process.
These steps are summarized as follows [5]:

Extract, transfer and store data in multidimensional databases
Provide access to business layer data through data mining software

Display the results of data analysis in the form of graphs or graphs
1.4 DATA MINING TECHNIQUES AND METHODS

Using data mining techniques, the speed of calculations and the space required in memory (RAM)
is significantly improved. In general, data mining techniques can be grouped into one of the

following three categories or a combination of them [6].
1.4.1 Classification

In this type of learning, data is labeled based on defined characteristics and placed in different
classes. This algorithm is able to learn the labeling model and, using the intelligent learning system,
label new samples and differentiate them. This separation is a kind of learning and the algorithm

after this learning, can apply its model to new data.
1.4.2 Clustering

In this case, the algorithm groups the data based on their nature. For example, customers divide an

online store into different clusters based on their similarities (age, gender, level of education, etc.).
1.4.3 Reinforcement Learning

In this learning, the algorithm, by exchanging information and operations with the environment,

continuously discovers information and learns. Consider, for example, an algorithm that, by



interacting with the environment and simulating it intelligently, designs different types of shopping

cart forms to create the best design for customers and ultimately increase sales and profits.
1.5 STEPSIN THE DATA MINING PROCESS

So far we know what data mining is and what its steps and techniques are. It is now good to know
that data mining is also known as Knowledge Discovery From Data, which means the process of

extracting knowledge and information from data in the database.

Data mining involves several steps. This process begins with raw data and continues until new
knowledge is formed. In the following, we will examine these steps in the form of data mining

training.
1.5.1 Data Cleaning

Data wiping refers to the process of detecting, deleting, and correcting inaccurate data from a set
of tables, records, or databases, as well as identifying incomplete and inaccurate pieces of data and
then correcting and replacing them. The purpose of data cleansing is to extract accurate and correct
information, because incorrect information can lead to wrong conclusions and cause problems for

your business.
1.5.2 Data Integration

Information integration creates a relatively new insight into customers, products, marketing
channels, etc., and provides a good platform for a comprehensive and complete view of the core
elements of a business in an organization. Without data integration, you will not have much to say

in today's competitive marketplace [7].
1.5.3 Data Selection

In the selection section, data related to data analysis must be selected and retrieved from the dataset
to perform the analysis. A principled and correct choice can improve inductive learning in many

ways, including learning speed and generalized capacity.



1.5.4 Data Transformation

Sometimes, in order to increase the accuracy of the analysis, we have to make changes to the raw
data available to us for analysis, one of which is the data conversion process. Data conversion is a
mathematical method used for variables that do not follow the statistical indicators of normality,

linearity, uniform scattering, and so on [8].

Data conversion is also a method of data consolidation. In this phase, the selected data is converted

to another form. This helps simplicity, accuracy and precision of data mining.
1.5.5 Data Mining

This section uses clever methods to extract important and effective patterns from the data. These

methods include the following:
Swarm intelligence approach using artificial bee colony to solve optimization problems
Apriori algorithm with implementation code in Python

Apriori algorithm and exploring repetitive patterns in data mining
1.5.6 Pattern Evaluation

In this section, the patterns obtained in the previous section are examined and evaluated before

various aspects such as accuracy, correctness, generalizability and..
1.5.7 Knowledge Representation

Data mining ultimately leads to the presentation of knowledge. The knowledge obtained in this
section is presented to the user in a clear and understandable way. Of course, for more
effectiveness, visualization methods are also used, which despite these methods, users will be more

successful in understanding and interpreting data mining results.
1.6 PROBLEM STATEMENT

The computer-aided analysis of MRI and X-ray analysis leads to gain in processing such as time,
cost, and quality. Exactly in last year, the Covid-19 pandemic leads to an increase in the number
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of X-ray images that are requested to detect the Covid-19 in all healthcare institutions. This lead
that the number of doctors, physicians, and expertise becomes less to deal with this case.
Furthermore, in most hospitals, the expertise that can deal with these cases is not found. This
concludes to find new alternatives speedy can deal with this problem. Then, researchers developed
many machine learning, data mining, and deep learning applications to deal with this problem.
One of the technical problems faced by researchers is the high computation time in convolutional
neural networks. The extracted features from pre-trained models lead to a fixed number of features

which a number of these features unaffected most of the time.
1.7 THESIS ORGANIZATION

We have organized this thesis as Chapter 2 includes a review on various methodologies for
optimization methods that used in the thesis. Chapter 3 describes the depicts the implementation
of the selected methodology and illustrates the methods and analysis on the model. In Chapter 4,
the proposed algorithm has also been presented for a proposed system and analyzed under various

conditions, and then Chapter 5 discusses the conclusions and future scope for research.



2. LITERATURE REVIEW

2.1 BACKGROUND

Medicine is one of the fields where computer science advancement is making significant progress.
The usage of medical computers improves precision and accelerates data processing and diagnosis.
There are currently a variety of computer-assisted diagnostic systems, with deep-learning
algorithms playing an important role. Systems that are more precise and faster are required.
Computer-aided diagnostic systems and various sets of medical data analysis software utilize
classification as a common deep-learning application. Medical datasets contain a large number of
features, many of which are related to one another, making it imperative to decrease the number
of features. To achieve improved classification accuracy, it is important to select functional sets
and adequate features for the classification model. The computer-aided analysis of Magnetic
Resonance Imaging (MRI) and X-ray analysis leads to gain in processing such as time, cost, and
quality. Exactly in the last years, the World Health Organization (WHO) declared the current
epidemic to be a pandemic [9], the Corona Virus Diagnosis-19 (COVID-19) pandemic leads to an
increase in the number of X-ray images that are requested to detect the COVID-19 in all healthcare
institutions. This lead that the number of doctors, physicians, and expertise becomes less to deal
with this case. Furthermore, in most hospitals, the expertise that can deal with these cases is not

found. This concludes to find new alternatives speedy can deal with this problem.

The other important medical issue is the covid-19 pandemic, which afflicted the entire planet,
began in China in the final months of 2019. The World Health Organization (WHO) classified the
virus as SARS-CoV-2 as its official designation (severe acute respiratory syndrome-Coronavirus-
2) [10]. Because of the virus's rapid spread and the deaths of many individuals, WHO has
designated it a "pandemic.” It is well established that air and physical contact are the most
important factors in the virus's propagation. According to reports, this virus causes severe
pneumonia by directly attacking the lungs [11]. It is challenging and time-consuming to identify
because it is an RNA virus. To minimize the impact of the covid-19 virus, early detection is critical
[12][13]. As a result, those infected with the virus are more likely to survive the life-threatening
scenario and receive prompt treatment. For all diagnoses of covid-19 disease, the WHO

recommends the "reverse transcription-polymerase chain reaction (RT-PCR)" test. This procedure,



however, is inconvenient, time-consuming, and costly. Furthermore, the real detection sensitivity
is weak [14][15]. This test is insufficient on its own, and medical image processing procedures

like chest x-rays (CXR) should be used to reinforce it.

The motivation of this study is that the expanding number of patients is a significant challenge in
diagnosing clinical big data. In this study, an automated method based on effective features is
employed to improve diagnosis quality and reduce prediction error rates. The PSO algorithm is
used in the proposed method to select the effective and important features based on the natural
swarm behavior of birds and fish for obtaining food, and the proposed method's second phase uses
various machine learning and deep learning methods to classify covid-19 and brain tumors by
analyzing MRI and CXR images. Deep learning approaches will be used for feature extraction
combined with the PSO algorithm that will select the best features and improve the performance
of the models. The PSO method was applied to exclude irrelevant and unnecessary characteristics
from high-dimensional datasets. Several evaluation parameters will calculate to prove results

outcomes such as Accuracy, sensitivity, and specificity.
The main contributions of this study:

a. Extraction of features from the medical image-dataset using auto-encoder and well-known
pre-trained CNNSs, Alexnet, Googlenet, Resnet50, and Densenet201.

b. Selection of the most significant features using the PSO algorithm to enhance the accuracy of
detection.

c. A generic framework is proposed that can work on multiple datasets, such as MRIs and X-
rays.

d. Evaluation of the proposed classification model against the current baseline diagnostic

models.

The Particle Swarm Optimization (PSO) method was invented by Kennedy and Eberhart in the
mid-1990s. In the PSO method, a set of randomly selected solutions (primary group) is published
in the design space in order to achieve the optimal solution among a number of iterations
(movements) based on a large amount of information about the design space that is combined and
All members of the group benefit from it. The PSO method is inspired by the ability of flocks of
birds, fish, and flocks of animals to adapt to the environment, find rich food sources and stay away



from predators (fishermen) by implementing the method of information sharing and has an
evolutionary advantage. References [16] and [17] describe the complete history of the
development of the PSO algorithm and act as a motion simulator for the innovative optimization

method.

An important challenge in diagnosing clinical big data is the growing number of patients. In this
study, an automated method based on effective features is used to increase the speed of diagnosis
and reduce the error of prediction rate. In the proposed method, the modified ant colony
optimization algorithm is used for selecting the effective and important features based on the
intelligent behavior of ant life for getting the food, and in the second phase of the proposed method,
the different machine learning and deep learning methods used to classify the COVID-19 by
analyzing MRI images. Deep learning techniques enhanced by combining with ant colony
optimization algorithm will apply as a feature extractor to select the best features and enhance the
accuracy of the model. The ant colony algorithm was used to remove trivial and redundant
characteristics from high-dimensional datasets. Several evaluation parameters will calculate to
prove results outcomes such as Accuracy, sensitivity, and specificity. In the last years, several

studies based on deep learning techniques presented either for COVID-19 classification.

The proposed method outperforms other classification methods in terms of accuracy. The use of
feature selection allows deep learning to focus on the most essential features, decreasing the error

rate in detecting infected from healthy people.

Jainy et. al. [18], principal component analysis (PCA) is used for reduction of dimensionality of
the feature space and Artificial Neural Network (ANN) is used for classification.

In [19], they proposed a strategy to upgrade the characterization execution. To start with, the
increased tumor locale by means of picture expansion is utilized as the ROI rather than the first
tumor district since tumor encompassing tissues can likewise offer significant hints for tumor
types. Second, the expanded tumor area is parted into progressively fine ring-structure sub-regions.
The adequacy of this technique was assessed on an enormous dataset with three component
extraction strategies, specifically, force histogram, Gray Level Co-Occurrence Matrix (GLCM),
and Bag of-words (BOW) model.



The GLCM that contains the contrast and energy image and also the input image is used for the
feature extraction. The accuracy obtained was 96.5%. Navid Ghassemi et. al. [20] introduced an
unsupervised pretraining technique to defeat overfitting utilizing generative adversarial networks.
The unsupervised pretraining permits utilizing comparable unlabeled datasets. This technique can
be utilized for preparing complex organizations on little datasets. Simulation results are acquired

on a brain tumor classified dataset.

A number of studies have been presented to diagnose COVID 19 disease in the world, most of
which use CT scan image analysis and try to diagnose coronary heart disease in individuals with
image processing methods. In this method, lung images of individuals are considered as
educational input and a machine learning method is taught to diagnose the affected area [21],
including methods for analyzing lung images to diagnose COVID disease. Used include artificial
neural network [22], support vector machine [23], deep learning [24], random forest [25], Stacked-
autoencoder-based model [26], Deep Convolutional Autoencoder [27], CNN with Autoencoder
[28].

Swati et. al. [29], used the transfer learning and fine-tuning for MRI classification. The used the
pretrained CNN model and the new fine tuning scenario that it was depended on the transfer
learning. They achived 94.82% from 5 fold cross validation number.

An important challenge in the methods of diagnosing coronary heart disease using a CT scan of
the lungs is that this method is not always available and on the other hand, due to the use of ionizing
radiation, it cannot be used in large numbers. The use of X-rays to image the lungs is dangerous
for people with cancer and pregnant women [30]. Machine learning algorithms have been widely
used in medical applications for decades, such as diagnosing disease, proposing treatment, and
prescribing medication. Today, various neural networks, such as multilayer neural networks, are a
subset of machine learning algorithms with a unique structure of artificial neural networks that are
used to classify images or analyze patient records. Despite the development of a large number of
studies in the field of lung image processing for the diagnosis of COVID disease, a small number
have been developed based on the information of patients and their records for the diagnosis of
coronary heart disease. To diagnose COVID 19 disease, various methods have been developed so
far, one of which can be the analysis of information collected by medical centers with machine

learning methods. So far, a large number of data sets related to coronary heart disease have been



presented in valid databases. Each data set has a number of features for diagnosing the disease in
individuals, but not all the features that exist in coronary heart disease are necessarily important.
Others are also important because of their attack is the age and gender of the people. An important
way to determine the extent to which a person has a coronary artery is to use a learning method
such as a neural network, provided that only important features of education are considered. Here,
a feature selection method based on the Ant Colony Optimization algorithm [31] is used to use
only the important features of coronary artery disease for learning in artificial neural network and
to consider features that are less important. Our contribution to this research is to use the learning
of living things to diagnose emerging coronary heart disease, to provide a binary version of the
Ant colony learning algorithm, to combine ant learning and artificial neural network to diagnose
the COVID 19 dataset, and to present an automated method for diagnosing COVID 19 disease. In
[32]], they introduced the COVID-Net, which is the deep convolutional neural network designed
for the detection of COVID-19 from the X-ray imaging system. Also, they introduced the new
open-access benchmark that has included the 13,975 CXR images across 13,870 patient cases
dataset. The three-player knowledge transfer and concentration framework counting a pre-trained
appearing network that abstracts the CXR imaging features from a large scale of lung disease CXR
images is presented in [33]. In their work the data transfer from the AP network to the RF network.
Parnian Afshar et. al. [34] presented a method based on the capsule network for COVID-19 cases
recognition from X-ray images. They approved that their method is efficient than the CNN method
and they obtained the 95.7%, 90%, 95.8%, and 0.97 for Accuracy, Sensitivity, Specificity, and
Area Under the Curve (AUC) respectively. The deep learning is based on the DarkNet model used
in [35] for the classification of the binary and multi-classes cases of COVID-19. In this model, the
classification model is used for the YOLO real-time object detection system. The classification
accuracy rate was 98.08% and 87.02% for binary classes and multi-class cases respectively. A
rapid and valid method is used in [14] for the diagnosis of COVID-19 with an artificial neural
network. They used and tested ten convolutional neural networks to distinguish infection of
COVID-19 cases from non-COVID-19. From ResNet-101 the result was 0.994, 100%, 99.02%,
99.51% for AUC, sensitivity, specificity and accuracy respectively. For the Xception model, the
results were 0.994, 98.04%, 100%, and 99.02% for AUC, sensitivity, specificity, and accuracy

respectively.
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Swati et. al. [29], used transfer learning and fine-tuning for MRI classification. They used the pre-
trained CNN model and the new fine-tuning scenario that was dependent on transfer learning. They
achieved 94.82% from 5-fold cross-validation number.

One of the interesting behaviors in nature for finding food, which has a high intelligence nature, is
the behavior of ants. Ants have a clever way of finding the food that can be used to find optimal
and to reduce their output error in finding the shortest way. In this thesis, the behavior of ants is
first introduced and a modified ant colony optimization for feature selection method is introduced
based on it. In the second phase, the deep learning and autoencoder-based method are used for
classifying the COVID-19 disease and brain tumors data [31].

The ant colony optimization algorithm was proposed in 1990 by Marco Dorigo as an innovative
method for solving hybrid optimization problems [31]. This algorithm is derived from the actual
behavior of ants to find food in the shortest path [36]. Each ant leaves a chemical material that
called pheromone in the path of finding food, which other ants choose the shortest path using the
previous pheromones. This algorithm is very useful for solving non-deterministic polynomial (NP)
problems and is used in problems such as itinerant vendor, scheduling problem, vehicle routing

problem, etc. [37].

To solve any NP problem using the ant colony algorithm, the following must be specified:
a. First, you have to turn the problem into a graph, including nodes and edges.

b. See distance nodes () are raised and specified.

c. A possible solution is created according to the problem.

d. The pheromone update rule is used to determine the effective edges in achieving the best

answer.
e. The probabilistic transition rule is used to find the next node [38].

Several different implementations of ant colony algorithms such as Ant System, Max-Min Ant
System, and Ant Colony System have been proposed, the main difference of these methods is in

the pheromone update formula [38].
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The associated COVID-19 disease dataset, as well as DM approaches like text mining, are
investigated in [21]. The use of DM approaches to analyze the data of scientific researches on
mortality regarding the first corona-virus wave was recommended in the work [22]. They use
DM to attempt to uncover hidden COVID-19 patterns with the use of immunity, mortality, and
vaccination data. The impact of several medicines on COVID-19 was examined with the use of
DM approaches in the work [23]. The findings of their studies reveal that the drug combination of
Azithromycin and Hydroxychloroquine, while effective in treating COVID-19 disease, can also
cause digestive infections and thin illness in people. According to their findings,
such medication combinations should be used with caution in individuals with immune system
diseases, CVD, or acquired fat problems. A demonstrated method for the prediction of the crown
pestilences using a half breed model of ANN has been offered in the study [24]. The
COVID disease that had spread to over two-hundred countries and was declared a pandemic
viathe WHO, could be a challenging task. With limited information, predicting COVID-19
infection could be complicated. To predict the COVID-19 pestilence, researchers hope to propose
a cross breed model that includes test mode assessment and ANN. Time-arrangement data between
Jan. 22", 2020, and May 18™, 2020, was used in this investigation. Time was organized using
exploratory mode parsing to construct sub-flags and misshape genuine data, and the consolidated
information was prepared using ANN. The results of their studies suggest that the

suggested approach works better than traditional measurable examination.

A DL technique for the modelling and forecasting of COVID-19 in 5 Indian states has been
presented in the paper [25]. DL is employed in this work to develop comparative analytical model
regarding COVID-19 outbreak using incremental accuracy of ANNSs. In the case when new
datasets have been obtained from ever-changing education data, the suggested model intelligently
adjusts to new real-time facts. They evaluated and examined DL methods to predict coronavirus
infection in [26]. As a result of the rising numbers of the patients on a daily basis, which is a high
rate in various nations, lab analyses are time-consuming, and findings and treatment restrictions
emerge. A clinical choice model with prescient computations is required due to the limitations of
present indicative frameworks. By differentiating illnesses, prescient computations may be able to
reduce the strain on medical service systems. They evaluate clinical forecast models using DL and
lab data in this investigation. Their suggested approach was validated by 10 approval

approaches and 18 lab discoveries from a total of 600 patients. The diagnoses of corona-virus
12



patients has a sensitivity of 99.42% and accuracy of 88.66%, according to experimental studies. A
feature selection approach combined with classification algorithms was provided in [27] for
diagnoses of COVID-19 with utilizing computed tomography scans. A CNN has been used to
determine the image's main features in the first step. Second, the suggested approach employs the
whale optimization algorithm for performing feature selection, and lastly, for diagnosing coronary
COVID-19 disease, it employs a suggested classification depending on SVM voting, NNs,
nearest neighbors, and decision trees. Experimentations have shown that the suggested method is
at least as effective in property selection as particle optimization algorithm. In [28], a DL-based
recommendation system for COVID-19 disease was suggested. Physician diagnostic volume is
reduced by a system that advises diagnosis. To identify COVID-19 fast, the suggested technique
examines a huge volume of CT-Scan images. Their findings suggest that DL models based on the
CNN artificial neural network may be able to detect illness. In 2019, irregular backwoods indicator
has been introduced with order clinical data using highlight positions in [29]. The authors of this
paper have conducted large-scale testing on 10 benchmark datasets and found promising results.
They provided extremely precise indications of ten different infections. According to study [30],
a whale advancement computation that has been based upon the theory of choppiness will be
available in 2020 for better help the precision of the machine in the clinical applications. The
suggested disease detection model has been compared to numerous competitive SVM models

depending on other algorithms of optimization, such as BFO, PSO and GA.

Jainy et. al. [18], principal component analysis (PCA) is utilized for the reduction of

dimensionality of the feature space and ANN is used for classification.

In [19], they proposed a strategy to upgrade the characterization execution. To start with, the
increased tumor locale by means of picture expansion is utilized as the ROI rather than the first
tumor district since tumor encompassing tissues can likewise offer significant hints for tumor
types. Second, the expanded tumor area is parted into progressively fine ring-structure sub-regions.
The adequacy of this technique was assessed on an enormous dataset with three component

extraction strategies, specifically, force histogram [39].

Thejaswini P et. al. [40], presented the method for the MRI image for segmentation. They used the
Adaptive Regularized Kernel-based Fuzzy C-Means Clustering. For brain tumor segmentation and
classification, the SVM and ANN combined and used for feature extraction. Their suggested

13



approach was tested and evaluated on 94 images and they obtained 98%, 78%, and 91.4% for
Sensitivity, Specificity, and Accuracy respectively. A truthful and fully automatic system based
on preprocessing that does not take huge time is represented in [41]. For extraction of features
from MRI brain images, the deep transfer learning approach has been utilized. For improving the
performance, a confirmed classifier model was implemented on the feature matrix. The GoogleNet
is used in the proposed model and a 98% accuracy is obtained. The deep convolutional neural
network-based multi-grade is provided in [42] for the classification of brain tumor. In this method,
in multi-grade tumor classification for sidestepping lack of data problem the data augmentation
techniques are used. In [43], for improving the accuracy of classification, they adopted and
incorporated the CapsNets. Also for the real set data for magnetic resonance imaging system, the
over-fitting problem of CapsNets is investigated. They developed a visualization model for the
output of the CapsNet to obtain the best features for improving the accuracy. The deep learning
method with pre-trained VGG-16 CNNs combination, for classification of 3 brain tumor types that
contain the glioma tumor, meningioma and pituitary is presented in [44]. The GLCM that contains
the contrast and energy image and also the input image has been utilized for the feature extraction.
The accuracy rate that has been obtained was 96.5%. Navid Ghassemi et. al. [20] introduced an
unsupervised pretraining technique to defeat overfitting utilizing generative adversarial networks.
The unsupervised pretraining permits utilizing comparable unlabeled data-sets. This technique
may be utilized for preparing complex networks on little data-sets. Simulation results have been

acquired on brain tumor classified dataset.

Some researches were provided for diagnosing COVID 19 disease in the world, most of
which utilize the CT scan image analysis and attempt to diagnose coronary heart disease in
individuals with image processing methods. In this method, lung images of individuals are
considered as educational input and ML technique is taught to diagnose the affected area [21],
including methods for analyzing lung images to diagnose COVID disease. Used include ANN
[22], SVM [23], DL [24], RF [25], Stacked-autoencoder-based model [26], Deep Convolutional
Autoencoder [27], CNN with Autoencoder [28].

Abdu Gumaei et. al. [45], provided a hybrid feature extraction approach depending on the
regularized extreme learning machine. They have utilized the brain MR images for the evaluating
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of their proposed method. For the preprocessing and enhancement of the contrast the Min-Max
used. In their study 94.233% is obtained from the experiments.

Kaplan et. al. presented a method based upon modified local binary pattern for feature
extraction from MRI brain images [46]. In their method at first the filtering has been used in order
to normalize and smooth the image, and then use the different modified LBP method that called
nLBP and aLBP that the nLBP method was obtained in high accuracy 94.56%. For classification
they used the ML such as ANN, RF, K-NN and decision tree.

The liver and brain tumor disease classification based on the CNN, discrete wavelet transform and
LSTM is proposed in [47]. In their work the dataset be used from Firat university that contain 56
benign and 56 malignant images. The accuracy that they obtained for the liver tumor and brain
tumor was 98.60% and 99.10% respectively.

Swati et. al. [29], used the transfer learning and fine-tuning for MRI classification. The used the
pretrained CNN model and the new fine tuning scenario that it was depended on the transfer
learning. They achived 94.82% from 5 fold cross validation number.

Brain tumor detection in MRIs using a hybrid technique depending on CNNsand neural
autoregressive distribution estimation [47]. A significant issue in the use of lungs' CT scan to
diagnose coronary heart disease is that this approach is not often available and, at the same time,
it cannot be utilized in large numbers because of the use of ionizing radiation. Using X-rays to
examine lungs is risky for pregnant women and cancer patients [14]. For decades, ML algorithms
were widely employed in medical applications like therapy recommendations, disease
diagnosis, and medication prescription. Multilayer neural networks, for example, are a subset of
ML algorithms with a distinctive structure of ANNs which are utilized for classifying images or
analyzing patient information. In spite of the fact that many researches in lung image processing
were established for diagnosing COVID disease, only a few were created for diagnosing coronary
heart disease depending on patient records and information. Many approaches were created for
diagnosing COVID 19, one of them is the analysis of data provided by medical centers using ML
approaches. A huge number of data sets about coronary heart disease were given in reliable
databases so far. Each one of the datasets has some traits that can be used to diagnose the condition
in individuals, however not all of the variables found in coronary heart disease are necessary. The
gender and age of individuals are also crucial due to their attack. A significant approach for

determining the extent to which an individual has has a coronary artery is to use learning approach
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like NN, provided that just significant features of education are taken into account. Here, a feature
selection technique depending on the Ant Colony Optimization algorithm [48] is utilized to learn
in an ANN just the significant elements of coronary artery disease and ignore the less relevant
features. Our role in this study is using living things' learning for the diagnosis of the emerging
coronary heart disease, provide a binary version of Ant colony learning algorithm, combine ant
learning and ANNs for diagnosing COVID 19 dataset, and present an automated approach for the
diagnosis of COVID 19. They introduced the COVID-Net, a DNN designed for COVID-19
detection with the use of an X-ray imaging system, in [49]. In addition, they unveiled a new open-
access benchmark which contained 13975 CXR images from 13870 patient cases. [50] describes
a three-player knowledge transfer and concentration system that includes a pre-trained appearing
network extracting the CXR imaging features from a large set of the lung disease CXR images.
The data transfer from AP to RF networks in their study. Parnian Afshar et al. [51] provided an
approach for COVID-19 case detection from X-rays depending on capsule network. They
concluded that their approachis more effective compared with CNN, with sensitivity,
accuracy, area under the curve (AUC), and specificity scores of 90%, 95.7%, 0.97%, and 95.8%.
The DL is based on the DarkNet model, which was utilized in [52] to classify COVID-19 binary
and multi-class cases. The classification model is utilized in this model for the YOLO real-time
object detection system. For binary classes and multi-class cases, the classification accuracy rate
was 98.08% and 87.02%, respectively. [53] uses an ANN to diagnose COVID-19 in a quick and
accurate approach. For the identification of COVID-19 cases from non-COVID-19 cases, they
utilized and evaluated 10 CNNSs. The sensitivity, AUC, accuracy and specificity of ResNet-101
were 100%, 0.994%, 99.51%, and 99.02%, respectively. The sensitivity, AUC, accuracy, and
specificity for the Xception model have been 98.04%, 0.994%, and 99.02%, and 100%,
respectively. Abdu Gumaei et. al. [45], had presented hybrid feature extraction approach that is
based upon the regularized extreme learning machine. They used brain MRI images for the
evaluating of their proposed method. For the preprocessing and enhancement of the contrast, the
Min-Max was used. In their study, 94.233% is obtained from the experiments.

Kaplan et. al. presented a method based upon modified LBP for feature extraction from
MRI brain images [46]. In their method, at first, the filtering is used to normalize and smooth the
image, and then use the different modified LBP methods called nLBP and aLBP that the nLBP
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method was obtained in high accuracy 94.56%. For classification, they used ML such as ANN,
RF, K-NN, and decision tree.

The liver and brain tumor disease classification based on the CNN, discrete wavelet
transform, and LSTM is proposed in [47]. In their work, the dataset is used from Firat university
that contains 56 benign and 56 malignant images. The accuracy that they obtained for the liver
tumor and brain tumor was 98.60% and 99.10% respectively.

Swati et. al. [29], used transfer learning and fine-tuning for MRI classification. They have utilized
the pre-trained CNN model and the new fine-tuning scenario that was dependent on transfer
learning. They achieved 94.82% from 5-fold cross-validation number.

The hybrid method based on the CNN and neural autoregressive distribution estimation used to
brain tumor detection in MRI images [48].

One of the interesting behaviors in nature for finding food, which has a high intelligence
nature, is the behavior of ants. Ants have a clever way of finding the food that can be used to find
optimal and to reduce their output error in finding the shortest way. In this thesis, the behavior of
ants is first introduced and a modified ant colony optimization for feature selection approach is
introduced based upon it. In the second phase, the deep learning and autoencoder-based method

are used for classifying the COVID-19 disease and brain tumors data [31].

The ant colony optimization algorithm has been suggested in 1990 by Marco Dorigo as an
innovative method for solving hybrid optimization problems [31]. This algorithm is derived from
actual behavior of ants to find food in the shortest path [36]. Every one of the ants leaves a chemical
material that called pheromone in the path of finding food, which other ants choose the shortest
path using the previous pheromones. This algorithm is very useful for solving non-deterministic
polynomial (NP) problems and is used in problems such as itinerant vendor, scheduling problem,

vehicle routing problem, etc. [37].

To solve any NP problem using the ant colony algorithm, the following must be specified:
a. First, you have to turn the problem into a graph, including nodes and edges.
b. See distance nodes (n) are raised and specified.

c. A possible solution is created according to the problem.
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d. The pheromone update rule is used to determine the effective edges in achieving the best

answer.
e. The probabilistic transition rule is used to find the next node [38].

Several different implementations of ant colony algorithms such as Ant System, Max-Min
Ant System, and Ant Colony System have been proposed, main difference of these methods is in
the formula of pheromone update [38].
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3. MATERIAL AND METHOD
3.1 COVID-19 DATASET

COVID-19 (coronavirus disease 2019) is a coronavirus strain that causes the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The initial instances were discovered in late
December 2019 in Wuhan, China, before spreading worldwide [49]. On March 11, 2020, the WHO
declared the current epidemic to be a pandemic. The dataset contains 6432 x-ray images in total
[50]; image sizes vary and are not fixed; all images have been modified. This dataset is organized
into 80% for the train of total images and the remainder for the test dataset, and it consists of three
classes: COVID-19, pneumonia, and normal.

These images are divided as representing (460 COVID-19), (3418 pneumonia), and (1266 normal)
for training the model. Also, (116 COVID-19), (855 pneumonia), and (317 normal) to test the

model. Figure 3.1 shows a sample from each class for the COVID-19 dataset.

Figure 3. 1. Three classes of COVID-19 dataset; (1) COVID-19, (2) Pneumonia, and (3) Normal

The main reason for implementing these two datasets was that they included a large number of
images and enough sizes to train every deep learning technique. Furthermore, a significant number
of related papers have used these datasets to create an accurate comparison with different
classification techniques. In addition, COVID-19 prompted us to evaluate the necessity for a
quality detection system for MRI and X-ray images in order to limit the virus's risk.

Preprocessing of image datasets is an important step that improves the outcome of the image
analysis and the quality of data feature extraction. To enhance the quality and reduce the time
consuming for training, we use the created training image data-store and convert the images from
RGB scale to grayscale in the range of [0, 255]. Furthermore, to solve the problem of the unstable

size of our dataset sizes, we reduce the size of the two medical original datasets and became
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unified, [227 227] the size of images for pre-trained (Alexnet) convolutional neural network and
[224 224] for the else of the used pre-trained CNN, as the input for these networks.

As for the auto-encoder, it has been reduced to be [64 64] for both of these two medical datasets
to address issues such as training time, training size dataset instability, and the out-of-memory
problem that occurred. After changing the color scale and size of images, for the Auto-encoder
model, we convert the input training images from the matrix to a single array (vector) without
losing any features and enhancing the quality of the training model and learnable classifiers.
Neural network structure:

There are several convoluted neural network structures today that are successful in challenging
topics such as the large-scale visual recognition challenge [30] and have therefore become very
popular in connection with deep learning.

Among popular structures such as AlexNet [31] and GoogleNet [32] specifically, U-Net charging
is a semantic separation task while being selected for the VGG-16 category.

U-Net:

U-Net [33] has a ConvNet structure designed by Ranberger et al. From the University of Freiburg
to solve biomedical image resolution problems.

The network structure is interpreted in the figure 3.2. The network integrates a convolutional
network structure (left conventional path) with a deconvolution structure (wide right path) to
achieve semantic separation. The convolution network consists of an iterative pattern of two 3 ¢\<
3 convolution operators. It is followed by the ReLU layer and the down-sampling process (creating
a smaller image than the original image) is done through the 2 x 2 Max Polling operation with
Stride 2. On the other hand, the deconvolution structure includes an up-sampling operation that is
obtained from the map features along the contract path. It is followed by a 2 2 deconvolution that
divides the map features into two parts. A combination of feature map results and what is obtained
from the conventional path is required, followed by 3 3 convolution and the ReLU layer. The
whole grid has 23 layers of deep convolution, the last layer of which shows the map of each

combination of attribute vectors and is used as a class number.
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Figure 3. 2. U-Net structure (sample 32 x 32 pixels with lower resolution) [34]

The structure accepts RGB input images and equivalent binary masks. The training operation ends
with the training of weights by the random gradient in Keras [35].

VGG-16:

The use of VGGNet structure in convolutional neural networks is very valid and common [36].
The reason for the popularity of this ConvNet is the excellent performance on the ImageNet dataset
[37]. This structure has different variables including 16 and 19 weighting layers. In this study, the
structure of VGG-16 has been selected because it is suitable for other datasets.

The input layer of the network is RGB image with 224 x 224 pixels. The input image passes
through 5 cannulation blocks. Small convolution filters with 3 3 receiver field are used. Each
cannulation block has a two-dimensional canonization layer (the number of filters varies between
blocks). All hidden layers, such as the activation function layer (nonlinear operator), are equipped
with ReLU and use space polishing using a Max Pulling layer. The network results in a
classification block with three fully connected (FC) layers.

VGG16 should meet our needs in the following order:

The final fully connected output layer performs a binary classification (malignant or benign), not
1000 different classes.

The activation function in the modified layer changes from Softmax to Sigmoidal.
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Preprocessing:

This project improves ConvNet features due to input preprocessing: Several processing
techniques are required. Some preprocessing forms are done:

Medium Subtraction: In order to center the RGB values of the input data close to zero image
dimensions, an average subtraction is used according to the image characteristics.

Normalize the image: By dividing each RGB dimension of the input images by standard
segmentation, normalize from the original pixel values (0 to 255) to the normalized values of 1
and 0.

Image resizing and cropping: Input images are pre-processed by the structure to be acceptable. So
the image is cropped to the required size and the original image is resized to 64 x 80 pixels for U-
Net and to 224 x 224 pixels for VGG-16.

Teaching methods:

To address the two tasks of this project, similar teaching methods were proposed. The only
difference between classification tasks and separability is used in the model. The U-Net structure
is a good structure for resolution, while the VGG-16 is for the classification model. According to
the diagram, the training data is trained through defined learning algorithms with each model that
uses random gradients. Once the model learns the weights, the forecasting algorithm categorizes
the different data according to the instruction. By comparing the predicted values with the actual

data, the final model is evaluated. The Teaching methods is shown in figure 3.3.
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Figure 3. 3. Teaching methods [39]
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Define hyper parameters:

During training, in order to create the best performance in the network and solve problems, some
parameters should be considered as alternatives. Common ConvNet parameters are as follows:
Batch Size: Batch size is an attribute created in a number of images taught in the forward or
backward direction. It is worth noting that the larger batch size requires more memory.

Terms: The number of terms is the number of forward or backward paths: Each path uses a number
of image categories.

Period: The number of courses expresses the number of times each image was viewed during the
training (for example, a period means that each image is viewed only once). The course can also
be defined as a one-way route and a return route for all samples. This value is obtained numerically
through the following equation:

batch size = iterations

epochs = —
tratning 1mages

Loss function: The loss function, also called the cost function, evaluates the difference between
the predicted values and the actual values in each category.

Learning rate: The learning rate parameter defines the step size for each weight of a model
according to a random gradient.

Corruption: Corruption weight is an additional weighting update parameter that converts corrupt
weights to zero at the end of the upgrade.

Optimizer: In order to find the most optimal set of hyper parameters for each model, the Keras
framework provides an optimizer [33]. Some examples of optimizers are SGD, RMSprop and
Adam.

Resolution:

The general structure of the separability task is described in the figure. Training data is processed
from a separable dataset with a Python script to load masks and images and convert them to NumPy
binaries (.npy). In this case, faster loading occurs during prediction and learning algorithms. The
data is pre-organized based on training, training masks and test folders.

The proposed model of the U-Net network is taught. This means that weights are optimized by
random propagation. The network output is a Numpy array that contains 379 experimental binary
masks that can be converted to a 64 x 80 pixel JPG image, which means that previous processing

techniques are required to enlarge the image.
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Because of the reduced size of the COVID-19 dataset, the proposed approach starts the model with
weights from the VGG-16 that are trained on a larger dataset (such as ImageNet). This process is
known as transfer learning. The hypothesis behind transfer learning is that the pre-trained model

has trained features that are useful for categorization.

Another common transfer learning technique involves not only retraining categories at the top of
the network with a new data set, but also fine-tuning the grid layers to fine-tune the network and
continue publishing. In this project, it is proposed to keep the lower level layers of the network
constant because these layers have more general features of the data set. The desire to train the
upper layers of the network stems from the ability to extract more specific features. For this reason,
four layers of basic convolution are set up in the original VGG-16 structure with weights from the
ImageNet dataset. The fifth and final convolution block is set up with the weights stored during

feature extraction.

Due to the inherent reduction of the COVID-19 data set, it is observed that VGG is overfitting due
to the small number of images. To avoid this, the VGG-16 structure has been chosen over the more
up-to-date VGG-19 structure. This choice is due to reduced network capacity. It should be noted
that the parameters to be calculated are reduced from 144 M (in VGG-19) to 138 M (in VGG-16)
[34]. Overfitting can also be reduced by adding dropout. Dropout is a network regulation technique

that reduces coordination between neurons by increasing repetition for convergence.

Because the COVID-19 dataset is inherently unbalanced (approximately 80% of responses are
benign and the rest are malignant), it must be ensured that the network teaches the same number
of images for each class. Instead of manually balancing the data set through Down Sampling,
which further reduces the small size of the data set, a weighted loss function [40] was proposed to

perform the small-class balancing operation.

H(p.q) = Z al(z)p(x)loglq(z))., alz)=

T

{;) T = major class

1 otherwise

In this regard, p and q are the probability distributions of real values, and p is the weight loss value
that protects the main class samples during training. p is defined as an apparent frequency (partial

class).
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The processes described in this section are repeated for each classification task in this project: (1)
unchanged classification datasets, (2) fully segregated classification datasets, and (3) segregated

classification datasets Automatically

suggested method

In general, this research was conducted in 4 stages as follows:
a. The required data was extracted through the data set

b. Using Excel features, the editing of the data obtained from the previous step was modified

and the variables that had unreal values were removed from the list.

c. Then, using the CORREL function in Excel software, the dependence between input and
output variables was investigated so that the output signals that have the least dependence on
the input signals were identified and removed from the total data.

d. At this stage, the obtained information was categorized as follows for use in MATLAB
software

e. 70% of the data prepared in the previous steps were used as training data. This information
was saved in the form of two Excel files called TrainX.xls and TrainY .xls and was ready for

use in the next steps.

f.  30% of the data were taken into consideration for use as validation data and were ready to be

used in the next steps in the form of two files called TestX.xls and TestY.xls.

g. Now it is time to enter the information created in the previous step into MATLAB software,
so first the input data must be entered into the software in matrix format. By selecting the

Import Data option from the HOME menu, the information in the Excel files
0 TrainX.xls
TrainY.xls
0 TestX.xls

0 TestY .xls
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Entered MATLAB software. It is emphasized here that the above names have been chosen

arbitrarily
The second step is to design the system. This stage itself is divided into four parts

Part 1: Determining the parameters required to set up the initial FIS system and create it, the list

of these parameters is as follows:

a. Determining the number of membership functions, of which 5 were determined in this project
b. Select the type of membership function that gaussmf type was used in this project

c. Select the type of output function that was used in this project of linear type

d. Itisalso necessary to select the type of FIS function, in which the sugeno function was used

The second part is determining how to train in the system. To do this, we need to define four

parameters in the program as follows
I.  The maximum number of fault tolerances, which was considered 100 in this project

Il.  Determining the amount of error that if we reach it, the training process will stop and in this

project 0.001 was considered
I11. Determine the value of the initial step size, the value of which was considered 0.01

IV. Determining the coefficient of decrease or increase of step size, which was considered 0.9 and

1.1 in this project, respectively

At the end of this section, by calling the Trainoption () function, the values of the above parameters

were entered into the program as a structure.

Part 3: In this part, settings related to the screen are made while running the program. In this
project, the four parameters related to the screen settings are as follows

DisplayInfo: Displays the system specifications on the screen.

DisplayError: Displays the amount of error on the screen at each step of the program
DisplayStepSize: Displays the step size at each step of the program on the screen

DisplayFinalResult: Displays the output value of the system or the final value
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By calling the Displayoptions () function, the above values are entered into the software.

Part 4: Determining the optimization method or the same method used for training. In MATLAB
software, can have two options for the type of training, which are the error retransmission method
and hybrid, which in this project, the error retransmission type was used.

The following text contains the instructions that have been written for this project and includes all

the settings mentioned above.
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4. EXPERIMENTAL RESULTS AND DISCUSSION
4.1 BACKGROUND

The computer-aided analysis of MRI and X-ray analysis leads to gain in processing such as time,
cost, and quality. Exactly in last year, the Covid-19 pandemic leads to an increase in the number
of X-ray images that are requested to detect the Covid-19 in all healthcare institutions. This lead
that the number of doctors, physicians, and expertise becomes less to deal with this case.
Furthermore, in most hospitals, the expertise that can deal with these cases is not found. This
concludes to find new alternatives speedy can deal with this problem. Then, researchers developed
many machine learning, data mining, and deep learning applications to deal with this problem.
One of the technical problems faced by researchers is the high computation time in convolutional
neural networks. The extracted features from pre-trained models lead to a fixed number of features
which a number of these features unaffected most of the time. The computer-based recognition
systems also presented high advantages in other medical image recognition problems such as brain

tumor classification, Pneumonia recognition etc....
42 METHOD

In this study, a combination of pre-trained convolutional neural network with Energy spectral
density and some types of classifiers for image classification. In the first stage, the pre-trained
model applied for extracting important features from the image. Several pre-trained techniques are
applied, one of these techniques is the pre-trained AlexNet is a common model applied in several
image classification studies. The aim of this stage is to extract high level and sensitive features
from input images. This model realizes human vision technology. AlexNet consists of several
layers which are a convolution layer, pooling layer, and a fully connected layer. This structure
contains the main functions of a convolutional neural network model. Nowadays the use of CNN
is widely in several computer vision problems because it implements the shared weight technique
to reduce the computation rather than the fully connected technique. The extracted features differ
from one model to another:

a. AlexNet (4096) features.

b. GoogLeNet (1000) features.
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c. Squeezenet (1000) features.

d. Vggl9 (1000) features.

The convolutional layer is generally the first layer in CNN. A convolution layer has the main
advantage which is weight sharing. Weight sharing happens across the receptive field of the
neurons (filters) in a particular layer. Weights are the numbers within each filter. This step

mathematically can be represented as shown in Eq. (1):

X =fQmxm ' * Win) + by (1)

M and n are the dimensions of the convolution filter, L represented the layer, x represented the

features, W represent the weight, and b represented the basis.

where * denotes the convolutional procedure and f represents the activation function which can be
Hyperbolic Tangent (tanh), Sigmoid, Rectified Linear Unit (ReLU). The activation functions can
be changed according to the data type.

Moreover, the extracted features by the convolution layer wired to the next layer (pooling layer).
The pooling layers generally medium layers between convolution and fully connected layers. The
pooling layer decreases the number of training parameters and computation cost and control

overfitting. The output of pooling layer can be represented mathematically as shown in Eq. (2):
xk = down(xi ™) (2)
where down () is a kind of pooling operation and can be Max pooling, Average pooling, etc.

After this operation completes, the extracted features from several convolution and pooling layers
wired to the fully connected layers. Which is simply feed-forward neural networks. Also, it is the
last few layers in the network structure of CNN. The output of fully connected layer can be
represented as shown in Eq. (3):

1
1+ exp(—wTx)

(v =1xw) = (3)

where y represents the labels of the data, x € RE+D*1 indicates feature vector in K- dimension,
w € RE+Uxlindicates the parameters of the weight vector.

The main contribution of this work is to apply ESD on the model working as a feature extraction

technique, the aim of this step is to reduce the size of the features that are extracted by using a Pre-
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trained model (previous stage) by using a single and simple function. This will lead to solve the
problem that occurs in most pre-trained models that sometime the extracted features become higher

size and most of these features not effective. This step represented as shown in Eq. (4):
ESD 7 x(f)? df ©

ESD refers to the total energy of features x(f), -co and oo limits the upper and lower index of each
period features in the features vector. The period values may become an integer value such as
2,3,4,5...etc. The period values are estimated by employing a trial-and-error approach which
facilitates obtaining the best features to produce the highest accuracy. Then, the ESD calculated
for each period is collected in a new vector and represented the extracted features by ESD function

and wired to the classifiers.

In the last stage, applying some types of classifiers to classify the extracted features and evaluate

the combination model depending on the labels of input type.

The dataset divided into train and test sets, the ratios of train and test sections also differ from one
application to another. The classifiers trained in a supervised fashion to learn the weights of each
label and testing to calculate the learning rate. The flowchart of the proposed method presented in

Figure 4.1.
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4.3 RESULTS

In this study, MATLAB2020b used to execute the proposed method on Intel(R) Core (TM) i7-
6500U CPU @ 2.50GHz 2.60 GHz. Evaluating the performance of this study, four pre-trained
convolutional neural networks were proposed. Moreover, four types of classifiers applied to three
different medical datasets. Furthermore, the confusion matrix used to evaluate the presented

method. The results can be seen as follows:
44 COVID-19 DETECTION DATASET

As shown in figure 4.2, the experimental results show that the PROPOSED METHOD presented
remarkable results in both datasets [51]. The CNN extracted high level features with 4096 features
and these features wired to the ESD. The ESD applied as feature extractor with 2 periods which
mean 2048 features extracted this lead to reduce the computation time. The extracted features
classified using (DT, SVM, KNN, and ensemble learning). The proposed method with SVM

classifier presented best results compared with other classifiers and higher than these state-of-art

lI ko ks

studies.
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Figure 4. 2: a) COVID-19 dataset 1 using our method
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Figure 4. 3: b) COVID-19 dataset 1 using our method
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Figure 4. 4: COVID-19 c) dataset 1 using our method
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Figure 4. 5: COVID-19 dataset 1 using our method

Furthermore, the proposed method compared with several state of art studies presented to detect

covid-19 by using machine learning and deep learning techniques as shown in Table 4.1.
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Table 4. 1: Covid-19 dataset 1 results compressions

References Method Acc (%)
[32] Tailored CNN 92.3
[33] DenseNet 88.90
[34] Capsule Networks 95.7
[35] DarkNet-19 based CNN 87.02
Proposed method 95.88

45 COVID-19 DATASET 2

Pneumonia dataset [52] used to validate the proposed method. In this experiment, also proposed
method presented best results than other classifiers. The presented method results shown in figure
4.3.
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mKnn 91.23 88.56 94.08 91.6 93.8 11.44 5.92
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Figure 4. 6: a) COVID-19 dataset 2 using our method
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Figure 4. 7: b) COVID-19 dataset 2 using our method
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Figure 4. 8: ¢) COVID-19 dataset 2 using our method
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Figure 4. 9: COVID-19 dataset 2 using our method

Then, the proposed method compared with well-known research presented in this field and show
that the proposed method is best. The COVID-19 dataset 2 results comparisons is shown in table
4.2.

Table 4. 2: COVID-19 dataset 2 results comparisons

References Method Acc (%)
[53] CNN 80.4
[53] CNN with Data Augmentation 93.4
[53] VGG16 85.6
[54] convolutional neural network model from scratch 93.73
[55] VGG+ data augmentation + spatial transformer network (STN) | 73.0
Proposed method 96.43
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46 COVID-19 DATASET 3

In this section COVID-19 dataset 3 classification dataset [56] used to validate the proposed
method. The COVID-19 dataset 3 results is shown in figure 4.4.
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Figure 4. 10: a) COVID-19 dataset 3 results
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Figure 4. 11: b) COVID-19 dataset 3 results

90.51
95.68
95.47
93.41

41

72.25
88.22
88.03
83.58

90.59
95.77
95.93
93.45

FNR
27.01

12.37
11.46
18.57

FPR

9.49
4.32
4.53
6.59



100

90
80
70
60
50
40
30
20
) “
0
ACC TPR TNR PPV NPV FNR FPR
B Decision Tree  75.23 75.58 91.43 76.15 91.5 24.42 8.57
B Knn 90.83 90.57 96.85 91.18 96.93 9.43 3.15
B SVM 76.45 77.46 91.87 80.27 92.27 22.54 8.13
B Ensembles 87.46 86.84 95.67 88.96 95.79 13.16 433
® SQUEEZENET

Figure 4. 12: ¢) COVID-19 dataset 3 results
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Figure 4. 13: COVID-19 dataset 3 results

In this section, the ESD calculated for each 4 period, then the output of the Alexnet reduced from
4096 to 1024. Then, KNN presented best results than other classifiers and compared with state of
arts studies see Table 4.3.
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Table 4. 3: COVID-19 dataset 3 results comparisons.

References Method Acc (%)
[57] GLCM+CNN 82.27
[19] Intensity Histogram+ CNN 87.54
[19] GLCM + Bow + CNN 89.72
[43] CNN 86.56
Proposed method 92.24
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5. CONCLUSION AND FUTURE WORK

5.1 CONCLUSION

In this thesis, the different networks of deep learning are used to feature extraction of the different
datasets from the medical imaging system. Within huge features from the image is not suitable for
processing and sometimes the model gives mistake results, for this reason, the Meta-Heuristic
method as Ant Colony Optimization method is used to reduce and select the best feature from the
feature data. The ANN, SVM, Deep learning, and different types of deep learning networks are
tested and evaluated. The best accuracy of 99.61% was obtained from the combination of the CNN,
ACO, and SVM methods.

In terms of accuracy, the suggested method outperforms methods such as ANN, CNN, CNN with
data fusion, Stacked-autoencoder, Capsule Networks, and DarkNet-19 based CNN for diagnosis
of various medical disease datasets. Feature selection allows the training of a deep learning to
focus on the most essential features, reducing the error rate in differentiating infected from healthy
people. In the proposed method, based on the behavior of ants, a modified meta-heuristic algorithm

is introduced and then it presented for finding the best and effective features.

The goal function minimizes the number of the features and find the optimal features. Analyzes
show that the proposed method in classifying of different medical datasets have an accuracy index
of 99.61% and 99.18% for COVID-19 data respectively. Experiments show that the ant
optimization algorithm in finding the optimal features in the evaluation functions of the algorithm,

has more accurate than other methods that mentioned in the results.

The analyzes showed that the proposed method was more accurate than the CNN, ANN, Random
Forest and other methods. In future researchers, to increase its accuracy, a combination of other
group intelligence algorithms and the PSO algorithm for feature selection will be used to diagnose

patients.
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5.2 FUTURE WORK

For Future work we can use th deep learning to recognize the covid 19 diseas.
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