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1. INTRODUCTION

Coronavirus began in China at the end of  2019 and then 
spread to all parts of  the world and has led to many economic 
and social impacts. In addition to that it led to large numbers 
of  dead, and this greatly affected medical staff, because they 
are in direct contact with people with this disease. Then, the 
World Health Organization (WHO) classified COVID-19 

as a pandemic and developed a number of  procedures and 
recommendations for reducing this disease [1], [2], [3].

Many medical companies have sought to work and persevere to 
find an effective drug for this disease, but all these efforts did not 
succeed, but many of  the proposals were tested with the use of  
drugs that already exist and have been used for other diseases. 
All of  this led to great pressures on doctors and researchers in 
the medical field, especially so far, there is no glimmer of  hope 
for an effective vaccine for this disease [4], [5], [6].

After the appearance of  the coronavirus several weeks ago, at the 
beginning of  the year 2020, many leaders and politicians began to 
say that treatment for this disease would soon be accessible to all, 
and among them are the leaders of  the superpowers countries, 
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but all of  this has become windy after the number of  infected 
people exceeded 12 million and the number of  dead becomes 
more than half  million, and the question that arises is whether 
this virus was found to remain [7], [8], [9].

The overcoming and complete control of  the coronavirus 
issue has become a matter of  no less, to implement many 
procedures and tests without reaching satisfactory results 
that can be generalized [10], [11], [12]. Therefore, it is 
necessary to continue the research work with the support of  
all countries to reduce this pandemic and stand on the latest 
developments [13], [14], [15].

There have been many tests to confirm infection with 
the coronavirus, and some of  these tests are focusing on 
radiographs. A method has been suggested to COVID-19 
diagnosis applied discrete wavelet transform (DWT) and 
convolutional neural network (CNN) on X-ray chest images.

2. CORONAVIRUS (COVID-19)

This section explains two main aspects of  COVID-19: 
Protection and mechanism.

2.1. COVID-19 Protection
Six months after the appearance of  the coronavirus in China 
and its spread throughout the world, researchers have been 
working hard on this disease, but so far no effective treatment 
has been found for this disease [16], [17]. Several tips have 
emerged to prevent coronavirus and some of  these wills have 
been confirmed by the WHO [18], [19]. In general, since 
this disease is still prevalent in all countries of  the world and 
that some of  the patients have symptoms that appear lightly, 
therefore, care must be taken and caution, and there are a 
set of  things that are preferred to be adhered to prevent this 
disease [20], [21], [22]:
•	 Wash hands regularly with soap and water or use an 

alcohol disinfectant
•	 Use gloves to leave the house to avoid hand contact
•	 Avoid going to crowded places, preferably using a mask 

when necessary
•	 Avoid approaching a lot of  people, because there is a 

high risk of  infection
•	 Avoid touching your eyes, nose, and mouth, as this is a 

very dangerous of  infection
•	 All purchases that you bring from the market must be 

sterilized before entering the home
•	 Leave shoes outside the home to ensure that viruses and 

bacteria that are attached to them do not get inside.

2.2. COVID-19 Mechanism
COVID-19 virus gets in the human body through many 
ways: Eyes, nose, and mouth [23], [24]. There are two main 
directions for the virus: either go to the stomach and kill 
there or go to the respiratory system, and here, the problem 
occurs [23], [24].

The main problem of  the new generation of  coronavirus 
appeared in December 2019 (COVID-19), there are many 
scenarios in which it affects the human body [25]. One of  these 
scenarios focusing when of  the virus enters the respiratory 
system, it passes through human body in 12 steps to perform 
its mechanism, as shown in Fig. 1 [26], [27]. These steps starting 
by entering the coronavirus to the human body up to their 
effects on breathing that causes many difficulties [11], [22]. The 
problem becomes dangerous when the virus starts attack the 
cells then the cell become resources of  virus that the cell 
multiply itself, then new copy of  the virus will be generated 
and so on, in this case, the problem becomes more dangerous 
in which affected the breathing system [28], [29].

3. RELATED WORK

Given the proliferation of  coronavirus significantly since 
the beginning of  the year 2020, therefore, researchers have 
begun working on this pandemic and that there is a lot of  
research papers focused on this topic. In this paragraph, we 
will focus on a number of  recent research papers published 
on this topic.

Mitra et al. (2020) presented the risk of  LQTS and TdP with 
chloroquine, hydroxychloroquine, or azithromycin used alone 
or in combination, previous reports of  combined treatment 
in patients with malaria suggested that the risk is very low. 
In COVID-19, hospitalized patients may increase the risk 
of  QT interval prolongation and TdP due to previous or 
concomitant medications, age, sex, and metabolic disorders 
(pH, hypoxia, electrolyte, and system failure abnormalities). 
They suggested that direct damage to the viral or autoimmune 
myocardium may also occur in patients with COVID-19 [30].

Vahia et al. (2020) anticipated the need for timely and valid 
scientific information on a wide range of  COVID-19. They 
included the risk of  death from coronavirus, stress around 
behaviors that can lead to contact/infection (including 
contact with caregivers). Taking social distance and isolation 
measures implemented by governments around the world 
and the neurobiological consequences of  stress and resulting 
inflammation, which can increase vulnerability to mental health 
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problems. In a population where loneliness and isolation have 
already been described as an epidemic, the impact of  social 
distancing measures needs to be studied in detail [31].

Shaker et al. (2020) developed recommendations using 
a modified and adapted Delphi methodology to reach 
a consensus. During the COVID-19 pandemic, social 
distancing is required; most allergy immunology care could 
be delayed or treated with virtual care. With the exception of  
many patients with primary immunodeficiency, patients with 
venom immunotherapy, and patients with asthma of  some 
severity, personal visits in these conditions are limited. These 
suggestions are required to adjust the service to mitigate 
risks to medical staff  and patients. It is important to note 
that individual community circumstances may be unique and 
require contextual consideration [32].

Price et al. (2020) implemented (through limiting exposure) 
a coded classification system that allows us to prioritize and 
provide appropriate care to each patient. They implemented 
a key step of  this model as soon as possible in combination 
with teledermatology, and they suggested other practices. 
Patients with high acuity, such as those with life-threatening 
lesions and rashes, have priority for in-person visits. In 
addition, patients can continue long-term management while 
reducing the risk of  exposure [33].

Vervoort et al. (2020) explained the requirement of  
critical medical at the levels of  the health systems. They 
demonstrate the collaboration, to provide the care that 
needed for the patients, while improving the understanding 
of  the complexities of  people’s cardiovascular health due 
to COVID-19 pandemic. Canadian Cardiovascular Society 

introduced their efforts to promote cardiovascular physicians’ 
engagement on social media and encourage everyone to 
join the health system in fighting the day’s epidemic using 
their voices as physicians to educate during the COVID-19 
pandemic [34].

Xu and Zhang (2020) Described pneumonia resulting 
from covid-19, which has been widespread in China since 
December 2019. There was no verified effective treatment for 
this disease, so the morbidity and mortality rate is assumed to 
be higher than the normal flu. Traditional Chinese medicine 
is widely used in clinical practice in China, but in many other 
countries around the world to treat conditions that remain 
clinically difficult. They suggested that Traditional Chinese 
Medicine might be useful for worldwide people infected with 
coronavirus disease [35].

Post et al. (2020) studied the case of  low sodium rising the 
high risk factor through COVID-19 infection. The regular 
dietary salt intake, more acute changes in sodium balance may 
also influence ACE2 receptor expression. Intermittent loss 
of  sodium, due to diarrhea, vomiting, or sweating, could put 
patients who acquire COVID-19 infection at an increased 
risk of  developing a more serious or fatal disease. It seems 
prudent to monitor sodium intake and start resuscitation with 
sodium and fluids at the start of  a more severe COVID-19 
infection and perhaps also refrain from strong sodium 
restrictions during the current COVID-19 epidemic [30].

Li et al. (2020) presented a reported literature including 
statistical factors related to COVID-19 disease. In this study, 
2506 patients with COVID-19 were included, of  whom 
appearance of  diarrhea was 5.8%. However, the analysis 

Enter of
Coronavirus

The virus searches
for cells to be used

Human respiratory
system It settles in the lung

The genetic material
of the virus produces
new copy of viruses

The cell becomes
a virus manufacture

instead of its
normal work

The virus uses
cell resources

to multiply itself

It attacks cells and
gets inside them

The virus exits
a cell wall to search

for another cell

Immune system
begins to fight

viruses

Large wastes begin
to concentrate

in the lung

Difficulty breathing
begins

Fig. 1. Steps to enter coronavirus.
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of  data indicated that 6.3% was the frequency of  diarrhea. 
Differential onset of  diarrhea between studies may be due to 
different criteria for determining diarrhea. Therefore, patients 
with COVID-19 should pay special attention to hand hygiene 
and avoid sharing the bathroom with family members [36].

Lippi and Henry (2020) implemented a concise meta-
analysis demonstrate that chronic obstructive pulmonary 
disease (COPD) is associated with a significant risk, 
including severe infection with COVID-19. Patients with 
a history of  COPD should be encouraged to take more 
restrictive measures to minimize potential exposure to 
COVID-19 and contact with suspected or confirmed cases 
of  COVID-19. Physicians should also carefully monitor 
all COPD patients suspected of  infection and it may be 
advisable to consider COPD as a variable in future risk 
stratification models [37].

Ali et al. (2020) suggested a remarkable genomic similarity 
to the 2019-nCoV severe acute respiratory syndrome. With 
evidence of  nosocomial spread, a number of  diligent measures 
are being used to limit its spread. Therefore, the WHO 
established the Public Health Emergency of  International 
Concern with strategic objectives for public health to limit its 
impact on health and the global economy [38].

Goh et al. (2020) indicated that coronavirus infected a 
variety of  animals, including humans, with different levels 
of  respiratory and fecal-oral transmission depending on 
the behavior of  the virus and optimal viral capacity. They 
constructed a model to classify and predict the levels of  the 
respective respiratory and fecal-oral transmission potentials 
of  different viruses before the outbreak of  COVID-19 using 
artificial intelligent and empirical molecular tools to predict 
the level of  protein disorder [39].

Underner et al. (2020) studied the effect of  smoking through 
coronavirus disease COVID-19. In this case, the prevalence 
of  smoking is very high among men (52.1%) and low in 
women (2.7%). This high prevalence of  smoking in men, 
the cause of  tobacco-related lung and heart disease, could 
worsen in coronavirus disease (COVID-19) [40].

Al-Ani and Al-Ani (2020) applied statistical measurements 
on the published works using coronavirus as a keyword. 
Their work concentrated on the selected 100 research 
papers on COVID-19. The human respiratory system 
is infected directly by this virus as mentioned by the 
literature review. The analysis of  these papers indicated 
that medicine filed is the most weighted published papers 
of  COVID-19 and China is the top country of  the research 
papers [41].

In general, most of  the above related works are focusing 
on effect of  COVID-19 with the existing of  other diseases. 
In addition, there are many guidance through COVID-19 
pandemic such as: The guidance steps of  medical treatment, 
healthcare guidance, statistical measures of  infections, risk 
factor infection, and so on.

4. METHODOLOGY

The research methodology is divided into two parts: X-ray 
images (collected data) and corona virus detection approach.

4.1. X-ray Images
Two sets of  X-ray images are used in this approach, as shown 
in Fig. 2, the first set regarding to normal X-ray images and 
the second set is abnormal X-ray images. These images are 
prepared to be ready for the implementation process.

Fig. 2. X-ray images dataset. (a) normal X-ray images and (b) abnormal X-ray images.

b

a
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Fig. 3. Coronavirus classification approach.

Fig. 4. Convolutional neural network architecture layers.

4.2. Coronavirus Classification Approach
As it is mentioned previously that coronavirus affects the 
human respiratory system, so it can be detected through 
X-ray images processing. The implemented system including 
the following steps, as shown in Fig. 3:
•	 X-ray images: Normal and abnormal X-ray images are 

collected to be used in this research.
•	 Image acquisition: Different sizes of  X-ray images are 

collected then converted into digital forms to be ready 
for processing.

•	 Preprocessing: The digital images are resized to be in 
standard size, then the images are converted into gray 
scale images.

•	 Feature Extraction DWT: DWT is applied to extract 
efficient features for the images. First level 2D-DWT is 
applied to achieve one quarter features of  the original 
image concentrated in low-low band.

•	 CNN: The first step on CNN is converting the input 
image into vector and feed it to a multi-level perceptron for 

classification purposes. The CNN architecture comprises 
several main components: input of  the original image, 
convolutional ReLu, 1st pooling, convolutional ReLu, 2nd 
pooling, 1st fully connected, 2nd fully connected, and output 
prediction. These components are presented inFig. 4.

•	 Decision-Making: The decision is made to differentiate 
between normal and abnormal cases. Statistical 
measurements such as mean value and standard deviation 
are applied to classify the output.

5. RESULTS AND DISCUSSION

Medical image classification is an important issue in the field 
medical image processing. The accuracy this field is very 
important and depends on many factors including preparing 
image dataset and preprocessing these image to be ready for 
the classification process. Sixty three chest X-ray images are 
used in these approach 30 normal cases and 33 abnormal 
cases (infected with COVID-19), these images are passed into 
all steps of  the implemented system. These images passed to 
all the steps of  the proposed COVID-19 diagnosis system. 
Then, these images are feeded to the pre-trained CNNs tool 
to diagnose COVID-19 and differentiate between normal and 
abnormal cases to achieve the recognition accuracy. Fig. 5 
demonstrates the binary classification between normal chest 
from 30 patients and 33 patients who infected by corona 
which recognized through ground-glass opacity, based on 
their X-ray modality, the image sizes are 256 by 256, in which 
the validation accuracy is 92.31%.
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Fig. 5. Training progress applied convolutional neural network.
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Fig. 6. Feature learning sensitivity based on the number of epochs.

Moreover, as demonstrated in Fig. 6, feature learning 
sensitivity or recall in the proposed system had an outstanding 
increase with a rise in the number of  epochs, such that the 
sensitivity was 51.4% in case of  having 1 epoch, while it 
became 92.31% when there reach 20 epochs.

6. CONCLUSION

This approach hybridizing both DWT and CNN to achieve 
high performance. This implemented approach differentiate 
between the classes of  X-ray chest images related to 
COVID-19. Recognition accuracy is very important in 
diagnosing diseases in relation to medical images. This 

accuracy is more important and needs fast decision-making in 
relation to COVID-19 disease. The obtained classification of  
COVID-19 diagnosis applied CNN tool achieved a validation 
accuracy of  92.31%. Some important conclusion can be 
raised here that some of  flu diseases have similar effects as 
COVID-19 so they interrupt the results.
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