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ABSTRACT:
COVID-19 outbreak has put the whole world in an unprecedented difficult situation bringing
life around the world to a frightening halt and claiming thousands of lives. Due to COVID19‟s spread in 212 countries and territories and increasing numbers of infected cases and
death tolls mounting to 5,212,172 and 334,915 (as of May 22 2020), it remains a real threat to
the public health system. This paper renders a response to combat the virus through Artificial
Intelligence (AI). Some Deep Learning (DL) methods have been illustrated to reach this goal,
including Generative Adversarial Networks (GANs), Extreme Learning Machine (ELM), and
Long /Short Term Memory (LSTM). It delineates an integrated bioinformatics approach in
which different aspects of information from a continuum of structured and unstructured data
sources are put together to form the user-friendly platforms for physicians and researchers.
The main advantage of these AI-based platforms is to accelerate the process of diagnosis and
treatment of the COVID-19 disease. The most recent related publications and medical reports
were investigated with the purpose of choosing inputs and targets of the network that could
facilitate reaching a reliable Artificial Neural Networkbased tool for challenges associated
with COVID-19. Furthermore, there are some specific inputs for each platform, including
various forms of the data, such as clinical data and medical imaging which can improve the
performance of the introduced approaches toward the best responses in practical applications.

Keywords: Artificial Intelligence, Big Data, Bioinformatics, Biomedical Informatics,
COVID-19, Deep Learning, Diagnosis, Machine Learning, Treatment
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INTRODUCTION
The novel Coronavirus designated SARS-CoV-2 appeared in December 2019 to initiate a
pandemic of respiratory illness known as COVID-19 which proved itself as a tricky illness
that can emerge in various forms and levels of severity ranging from mild to severe with the
risk of organ failure and death. From mild, self-limiting respiratory tract illness to severe
progressive pneumonia, multi organ failure, and death [1-4]. With the progress of the
pandemic and rising number of the confirmed cases and patients who experience severe
respiratory failure and cardiovascular complications, there are solid reasons to be
tremendously concerned about the consequences of this viral infection [5]. Determining
appropriate approaches to reach solutions for the COVID-19 related problems have received
a great deal of attention. However, another huge problem that researchers and decisionmakers have to deal with is the ever-increasing volume of the date, known as big data, that
challenges them in the process of fighting against the virus. This justifies how and to what
extent Artificial Intelligence (AI) could be crucial in developing and upgrading health care
systems on a global scale [6]. AI has been recently attracted increasing research efforts
towards solving the complex issues in a number of fields, including engineering [7-9],
medicine [10-13], economy [14], and psychology [15]. Hence, a critical situation like this
necessitates mobilization and saving medical, logistic and human resources and AI can not
only facilitate that but can save time in a period when even one hour of the time save could
end in saving lives in all locations where Coronavirus is claiming lives. With the recent
popularity of AI application in clinical contexts, it can play an important role in reducing the
number of undesired deletions as well as improving the productivity and efficiency in studies
where large samples are involved [16], and higher degrees of accuracy in prediction and
diagnosis are intended [17]. Utilizing big data can also facilitate viral activity modeling
studies in any country. The analyses of results enable health care policymakers to prepare
their country against the outbreak of the disease and make well-informed decisions [18].
Nevertheless, while treatment strategies, crisis management, optimization and improvement
diagnosis methods, such as medical imaging and image processing techniques could take
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benefit from AI which is potentially capable of helping medical methods, it has not been
desirably employed and well-appropriated to serve healthcare systems in their fights against
COVID-19. For instance, one area that can take special advantage of AI‟s useful input is
image-based medical diagnosis through which fast and accurate diagnosis of COVID-19 can
take place and save lives [19]. Appropriating AI techniques to deal with COVID-19 related
issues can fill the void between AI-based methods and medical approaches and treatments.
AI specialists‟ use of AI platforms can help in making connections between various
parameters and speed up the processes to obtain optimum results. In this paper, our team
relies on the findings of the most recent research focusing on COVID-19 and its various
challenges to generalize and suggest a variety of strategies relevant but not limited to highrisk groups, epidemiology, radiology and etc. As the paper unfolds, it explores and discusses
the potentials of AI approaches to overcome COVID-19 related challenges in section 2.
Section 3 of the paper includes a presentation of ANN-based strategies that can be employed
for big data analysis. Section 4 presents the discussion, and Section 5 offers the conclusion.
II. ARTIFICIAL INTELLIGENCE AND COVID-19 The present section focuses on the
introduction of some applicable AI-based strategies that can support existing standard
methods of dealing with COVID-19 in health care systems around the world. With the aim of
foregrounding the enhanced effectiveness of these strategies and techniques, their formation
has been informed by and based on the most recent AI-related published medical updates as
well as the latest updates on COVID-19. Therefore, this section presents ideas that can
enhance and speed up ANN-based methods obtaining process to improve treatment methods
and health management as well as recognition and diagnosis. However, the optimal
effectiveness of AI tools during COVID-19 pandemic depends on the extent of human input
and collaboration in different roles humans play. The knowledge of capabilities and
limitations of AI, however, stays with data scientists who play an important role simply
because they are the ones who code AI systems[19]. Different steps in the application of AIbased methods employed to overcome COVID-19 challenges are presented in the flowchart
shown in Fig.1. The first step is the preparation of the data which are necessary for data
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mining during data understanding, data preparation and big data. The data under discussion
here consist of medical information, such as clinical reports, records, images and other
various forms of information that can be transformed into data that can be understood by a
machine. Objectives of data understanding include understanding data attributes and
identifying main characteristics such as data volume and the total number of variables to
summarize the data. Before processing and analysis comes data preparation that is the
process through which raw data are refined and converted. In other words, it is a process in
which data are reformatted, corrected and combined to enriched data. Collecting, analyzing
and leveraging the data such as consumer, patient, physical, and clinical data ends in big data.
It is at this stage that human intervention, as a part of machine learning methods, takes place
and experts investigate and analyze the data to extract the data with finest structures, patterns
and features.
Humans‟ contribution at this stage is important because their knowledge and potentials are
not available to an ML solution that unlike humans is able to deal with huge data sets far
beyond the extent that humans could handle or observe in a simultaneous manner. Moreover,
Deep Learning (DL) methods could be employed in cases where enormous or complex data
processing challenge ML or traditional means of data processing. DL methods, as Fig. 1
demonstrates, are not dependent on human intervention. As a subset of machine learning, DL
consists of numerous layers of algorithms that provide a different interpretation of the data it
feeds on. However, DL is mainly different from ML because it presents data in the system in
a different manner. Whereas DL networks work by layers of Artificial Neural Networks
(ANN), ML algorithms are usually dependent on structured data. Unlike supervised learning
which is the task of learning a function mapping an input to an output on the basis of example
input-output pairs, unsupervised learning is marked by minimum human supervision and
could be described as a sort of machine learning in search of undetected patterns in a data set
where no prior labels exist. In conventional medicine, alternatively called as allopathic
medicine, biomedicine, mainstream medicine, orthodox medicine and Western medicine,
medical doctors and other professional health care providers such as nurses, therapists, and
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pharmacists use drugs, surgery or radiation to treat illnesses and eliminate symptoms. AI
could be extensively applied for COVID-19; however, we aim at finding the best possible
solutions COVID-19 related issues that have put the biggest challenges ahead of health care
systems. Accordingly, these solutions have been categorized into 3 parts, including high-risk
groups, outbreak and control, recognizing and diagnosis. Fig. 2 is a flowchart that shows
various applications of ANNs in diagnosis and tracing the symptoms in 5 layers. Although
the process has been specifically designed for COVID-19 related problems, it has the
potential for use in other medical imaging analyses. The input layer as the initial layer is
related to the database and is designed for database access. A high-speed channel is used to
couple this layer with the main (front-end) computer (s). While the database server is loosely
coupled through the network, the database machine is tightly coupled to the main CPU.
Taking advantage of a good number of microprocessors with database software database
machines can send huge packets of data to the mainframe. The next layer, selection layer, is
designed by an intelligent ANN-based selector and has the task of adopting the best possible
imaging techniques in the light of past experiences of the system. If physicians confirm the
decisions made by this layer, the recommended techniques in the third layer take the required
images, information and is a layer in which learning algorithms should be done by an ANN
method. DL technologies, such as a convolutional neural network (CNN), are supposed to be
the right option for achieving these goals. The reason is that this type of network is
significantly capable of nonlinear modeling and has extensive use in medical image
processing and diagnosis process [25-28]
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Figure 1: Architecture Diagram
Consequently, one or several imaging techniques may be suggested according to the
previously obtained results. For each patient, Magnetic Resonance Imaging (MRI), Computed
Tomography Scan (CT Scan), positron emission tomography (PET), Optical and Digital
Microscopic Imaging Techniques and applications in Pathology and X-Ray imaging are the
techniques that may be used in the process. The conventional optical microscope has come to
be the dominant tool in pathological examinations. PET scan that, in some cases, detect
disease before it can be detected by other imaging tests, is a valuable imaging test to
determine the extent and quality of body tissues and organs‟ functions [20-22]. In the PET
scan, a radioactive drug (tracer) is utilized to investigate this functionality [23]. The fourth
layer is dedicated to the optimization and improvement of the images. To realize a
classification network that facilitates discrimination between COVID-19 and Influenza-A
viral pneumonia, a DL technology was used for network structure, and the classical ResNet
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was used to extract features [24]. The fifth layer is reserved for ultimate diagnosis based on
the system‟s saved

Figure 2 Process Flow Diagram
THE

POSSIBLE

PLATFORM

TO

ACCELERATE

CONVENTIONALMETHODS
Finding solutions for high-risk groups who face COVID- 19 is the main concern of the
present paper. Since reaching the best possible results is the main objective, we will try to
demonstrate ways through which ANN-based methods could be used as complementary to
the conventional ones. As [29] suggested it is necessary to keep patients involved COVID- 19
registry that highlights clinical variables and cardiovascular complications because it
facilitates the identification of the pattern of cardiovascular complications, furthers
developing a risk model for cardiac complications, and assists with identification and/or
prediction of the response to different types of treatment modalities.
Fig. 3 presents an Extreme Learning Machine (ELM) model that relies on the performed
studies in [29] to predict suitable drugs based on individuals who are involved with such
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cardiovascular complications. ELM ANN can use previous examples applied to the model to
predict desired outputs. This means that training the supervised model happens through the
application of the real data in the network. Therefore, considering various forms of viral
infection for previous cases, ELM can suggest the best possible drugs for cardiac
complications.
In comparison with conventional feed forward network learning algorithms like backpropagation (BP) algorithm, learning speed in ELM is a greatly faster and obtains better
generalization performance [30]. Nevertheless, on many occasions, conventional tuningbased algorithms require a lot less hidden neurons than ELM [31]. There are several other
studies that have previously scrutinized ELM with fixed network architectures [30, 32-34].
Following the training process, new data can be predicted through a test or verification
procedure. As [29] suggested, the Coronavirus may cause vascular inflammation,
myocarditis, and cardiac arrhythmias. The suggested model depends on the data that presents
to predict the ways that cardiovascular system is affected by the Coronavirus. Therefore, the
suggested model is capable of reducing the risk of possible cardiovascular complications.
Moreover, it realizes the prediction of response to different treatment modalities because it
can predict the pattern of cardiovascular complications. Hence, considering their properties
and

multiple

advantages,

ELMs

are

recommended

for

such

problems.AnothercomplicationthatCOVID-19causesintheelderly is heart failure, which
requires heart failure specialists stay on guard and design a structured approach to these type
of patients and include them in developing algorithms for the care of these patients in early
stages until the time when definite universal COVID-19 examinations or clinical trials of
antivirals are in place, and deeper understanding of final stages of the disease is realized [35].
Excessive use of fluid and drugs, such as NSAIDs that may change the balance of salt and
water in elderly patients, should be avoided.[35]and a model that uses Long /Short Term
Memory (LSTM) network put forward in [35]. This model relies on appropriately considered
inputs to predict the best treatment as precisely as possible. Being capable of maintaining
long memory, LSTM networks are very advantageous for learning sequences with longer-
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term patterns of unknown length [36]. In addition to electrocardiography and history of
chronic medical illness which can help the model training process Mild, moderate and
advanced phase of COVID-19 infection can be considered as inputs. Employing
multiplicative gates that administer continuous error flow through the internal states of
„memory cells‟ which are special units [36]. LSTM neural networks [37] solve the problem
of disappearing gradient in Recurrent Neural Networks (RNNs) Hochreiter and Schmidhuber
who were the first to introduce this [37] were followed by others who refined and
popularized it [38]. LSTM NN has been popular and increasingly used in robot control,
speed recognition, handwriting recognition, human action recognition, etc. over the past ten
years [39], and it has worked perfectly in speech recognition [40] and text classification [41,
42]. Reference [43] shows fault prediction to be the main subject in nonlinear systems [44].
ANN-based methods are alternative ways of predicting COVID-19 outbreak. According to
[45], a description of the fields in the database is shown here and can be reached viaa data
dictionary on Github [45] (https://github.com/beoutbreakprepared/nCoV2019/covid19):
References to specific settlements along with references to areas that were administrative
units have been two ways to collect geographical information. The real-time epidemiological
data in [45], have been put together in an organized manner to predict the infection spread.
Fig. 5 illustrates how a DL approach, which is powered by RNN can predict the spreading of
infection associated with COVID-19 through clinical and geographical big data. Depending
on geographical and clinical data, variations of RNNs can be utilized to predict the spread of
infection. However, it seems that the best structure to realize the predictions are LSTM
network [37], Gated Recurrent Unit RNN (GRURNN) [46], and Clockwork RNN (CWRNN) [47]. The RNN, as alternatively called Auto Associative or Feedback Network, falls in
the category of ANNs in which a directed cycle is made through connections between units
[48]. Being a widely appreciated DL family, RNNs have succeeded to present promising
results in a lot of machine learning and computer vision tasks [49]. One important task to use
this model, however, is the quantification of qualitative inputs such as country and location.
Updating the model is possible because of the real-time data by RNN with real-time learning
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capability. Utilization of the proposed ANN model provides the opportunity of proposing the
epidemiological model of the virus in different locations. The main objective of the proposed
structure is to improve

Prediction of spreading the infection by Recurrent Neural Network (GRURNN,
Clockwork RNN or CW-RNN) which is a developed approach based on [45]. Although
screening, diagnosis, and progress assessment of COVID-19 have been effectively
performed through reliance on radiological examinations, including CT and digital
photography (DR) [50, 51], there has been not much prior experience that could come to help
radiologists and technologists to deal with COVID-19 patients. In areas hit by the epidemy,
negative RT-PCR but positive CT features are significant signs of COVID-19 and can
highlight the importance of rapid detection of the infection that gives the community as well
as clinicians a better chance to bring the viral spread under control [52]. While radiological
examinations such as computed tomography CT has been demonstrated as effective methods
for screening and diagnosis, there is evidence that considerable numbers of radiologists and
technologists have been infected while serving COVID-19 patients [50]. Lung CT scans of
pneumonia caused by COVID•19 picture bilateral, subpleural, ground•glass opacities with
air bronch ograms, ill-defined margins, and a slight predominance in the right lower lobe
[53]. The image classification model facilitates discrimination of different infections in terms
of their appearance and structure. To learn the approximate location information of the patch
on the pulmonary image, themodel uses relative distance-from-edge as an extra weight [24].
Spread of Infection RecurrentNeuralNetwork (RNN) ▪ ID ▪ Age ▪ Sex ▪ City ▪ Province ▪
Country ▪ Latitude ▪ Longitude ▪ Geo resolution ▪ Date onset symptoms ▪ Date admission
hospital ▪ Date confirmation ▪ Symptoms ▪ Chronic disease binary ▪ Chronic disease ▪ Source
URL ▪ Location ▪ Admin Visualization and detection of new human coronavirus Generative
Adversarial Network (GAN) Although the cumbersome task of obtaining a large number of
medical images for machine learning applications is possible, specialized and professional
reading of diagnostic imaging report that could adroitly address context, syntax, structure,
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and specific terminologies needed to interpret the imaging is solely left with radiologists who
could extract diagnostic information from images and make them available as structured
labels for the use of the machine learning model training [54]. The first case of this part
discussed the process of visualization and detection of new human Coronavirus. However, a
recent study has shown that initial propagation of human respiratory secretions onto human
airway epithelial cell cultures along with transmission electron microscopy and wholegenome sequencing of culture supernatant can be used to visualize and detect new human
Coronavirus that has the possibility of remaining unidentified by traditional approaches [55].
As [55] demonstrates infection caused by COVID-19 can damage human airway epithelial
cells. It is also demonstrated that visualizing and detecting new human Coronavirus can be
done through using the effects of the human respiratory secretions on the human airway
along with the results of transmission electron microscopy, and genome sequencing of
culture supernatant. Fig. 6 depicts the proposed neural network model and the Generative
Adversarial Network (GAN). To analyze electron microscopy images, feature extraction
technique can be adopted. GANs are a special type of neural network model in which two
networks are trained at the same time while one is focused on generating images, and the
other performs discriminating [56]. GANs [57] can solve these problems through effective
modelling of the latent distribution of the training data. GANs have successfully been
applied to image-to-image translation [58],segmentation [59] and many other subfields of
medical image computing [60]. Because of its usefulness in counteracting domain shift, and
effectiveness in generating new image samples, the adversarial training scheme has recently
attracted a lot of attention. This model has achieved state-of-the-art performance in a lot of
tasks, namely text-to-image synthesis [61], super-resolution [62], and image-to-image
translation [63]. Those are related to generating images. Another problem to be solved by
ANN-based approaches is estimating the extent of cardiac involvement. [64] argues that
COVID-19 virus is a major cause of myocarditis. [64] has studied cardiac involvement as a
COVID-19 infection capable of causing severe acute respiratory syndrome to conclude that
the recognition of acute myocarditis‟s association with COVID-19 by the scientific
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community can be beneficial in monitoring affected patients in a strict manner and could
help public health officials in coming to a better understanding of such life-threatening
complications. Accordingly, relying on the findings and proposals of [64], an LSTM network
is put forward for the estimation of COVID-19 related cardiac involvement. Considering that
in feed forward neural networks signals are allowed to merely move in one direction
travelling forward from the input to the output. we prefer RNNs because they allow signals
to travel both ways introducing loops in the network allowing internal connections among
hidden units [65]. Contrary to feed forward neural network, an RNN processes the sequential
inputs through a recurrent hidden state in which activation at each step is dependent on the
previous one; hence, the ability of the network to exhibit dynamic temporal behavior [49].
Fig. 7 lists the features from Tesla cardiac magnetic resonance imaging that can be utilized
for model training.

IV. DISCUSSION
Focusing on the possibility of the ANN application for analyzing COVID-19-related
infection problems, such as high-risk patients, control of the outbreak, recognizing and
radiology, we used RNN, LSTM, GAN and ELM to suggest several AI-based methods.
Advanced machine learning algorithms can integrate and analyze large-scale data related to
COVID-19 patients to facilitate a deeper understanding of viral spread pattern, improve the
speed and accuracy of diagnosis, develop fresh, effective therapeutic approaches, and even
identify individuals who, depending on their genetic and physiological features, are most
susceptible to the disease [75]. Despite much praise that such data has received because of
its role in improving efficiency, productivity and processes in different sectors, it has been
criticized for its small number of users who collect, store, manage the data and have access
to them [76]. However, as Heyman maintains AI makes it possible to tell when wrong things
are happening, or actions are to be taken regarding COVID-19 because it monitors and
collects data coming from social media, newsfeeds, and airliner ticketing systems [77]. A
large bulk of various information coming from the most recent advancement and

International Journal of Research Review in Engineering and Management (IJRREM),
Volume - 5, Issue - 4 April - 2021, Impact Factor: 2.9463, Scribd Impact Factor: 4.7317,
academia Impact Factor : 1.1610
Page 12

www.ijrream.in

Impact Factor: 2.9463

INTERNATIONAL JOURNAL OF RESEARCH REVIEW IN
ENGINEERING AND MANAGEMENT (IJRREM)

publications in the relevant case can be covered by the suggested methods .Nevertheless,
while a variety of inputs exist, clinical data remains as the input shared by almost all the
techniques. When it comes to groups that are defined as high risk, overviewing COVID-19
patients‟ clinical characteristics throughout pregnancy or disease period is particularly
important. The model proposed here is mainly focused on patients with heart failure during
the hyper-inflammation phase of this illness and individuals for whom systematic recordings
of clinical variables and cardiovascular complications exist. These ideas, however, yield
themselves to be extended to other high-risk patients because there are similarities between
the structure of ML or DL techniques in complex data estimation and prediction. ELM
algorithm is suggested for predicting suitable drugs because it is highly advantageous in
problem-solving, but the gradient-based learning algorithms like back-propagation are good
to feed forward neural networks with more than one hidden layers. In the case of SLFNs, the
present form of the ELM algorithm is valid. We proposed an LSTM equipped model for the
second case, which is the classification of the best treatment method. LSTM networks seem
to be good options for classification, process, and prediction according to time series data
because lags of unknown duration may take place between major events in a time series.
Exploding and vanishing gradient problems that may appear in training traditional RNNs.

V. CONCLUSION
The introduced conceptual structures and platforms in the research field of AI-based
techniques, which are suitable for dealing with COVID-19 issues, have been studied in this
paper. Different techniques have been developed, incorporating COVID-19‟s diagnostic
systems, such as RNN, LSTM, GAN, and ELM. The geographical issues, high-risk people,
and recognizing and radiology were the main problems with COVID-19 and have been
studied and discussed in this work. Also, we showed a mechanism for selecting the
appropriate models of estimation and prediction of desired parameters using a number of
clinical and nonclinical datasets. Considering these platforms assists AI experts to analyze
huge datasets and help physicians train machines, set algorithms or optimize the analyzed
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data for dealing with the virus with more speed and accuracy. We discussed that they are
desirable because of their potential for creating a workspace while AI experts and physicians
could work side by side. However, it should be noted while AI speeds up the methods to
conquer COVID-19, real experiments should happen because a full understanding of
advantages and limitations of AI-based methods for COVID19 is yet to be achieved, and
novel approaches have to be in place for problems of this level of complexity. Succeeding in
the combat against COVID-19 toward its eventual demise is highly dependent on building
an arsenal of platforms, methods, approaches, and tools that converge to achieve the sought
goals and realize saving more lives.
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