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After that the case of coronavirus started spreading quickly around 

the world and has turned it into a huge global pandemic. Now 
coronavirus has made a huge impact on human lives since the last 

several years where people are losing their lives, people are losing 

their jobs. It has a devastating effect on human life already. Since this 
virus has come as a complete surprise to everyone in 2019 there were 

not so many detection or screening methods or trained healthcare 

workers for this medical challenge and the virus being airborne was 

spreading really very rapidly. It has been found that COVID-19 affects 
the epithelial cells which are present in the respiratory tract of our 

body, so we can use X-ray images and various artificial intelligence 

techniques to detect the virus. We have built a Deep Learning model, 
and trained over 200 COVID-19 positive X-ray images and 202 Normal 

X-ray images of lungs of people. The trained model extracted features 

from the COVID positive and normal X-ray images and base on that 
predicts whether the person is COVID positive or negative. 

 

Keywords---X-ray images, Coronavirus, Deep Learning, CNN model, 
Flask. 

 

 

Introduction  
 

The global pandemic, COVID-19, started from Wuhan, a city of China in 2019, 

has had a huge impact on human lives since last year. It has a devastating effect 
on human life already. There are frontline healthcare community workers. They 

are very busy in identifying various solutions to minimize this impact and are 

working feverishly day in and day out to prevent or to minimize this impact. On 
the other hand there is a different set of people who are also busy in the form of 

the data science community. So they are looking at various innovative solutions, 

various technology related solutions basically to assist the frontline healthcare 
community with their solutions. As a responsible citizen and also as a CS 

student, we would like to find an innovative way, or we wanted to offer some 

technological help to the healthcare community with Artificial Intelligence. Also 

it's going to offer a huge productivity benefit in terms of assisting personnel who 
are busy in screening the covid patients at the same time it is also going to help 

them in terms of detecting Covid with much more accuracy. 

 
In our assignment, we created a Fully Convolutional Network-based Deep 

Learning Approach. We tested our model on X-Ray images of a patient ’s chest to 

see if they had Covid-19. The lungs of individuals with Covid-19 may exhibit an 
expansion and some patch on X-Ray, but the distinction among a healthy lung 

and a Covid-19 afflicted lung X-Ray is sometimes so small that it takes a skilled 

eye to determine the difference. We've automated this technique in our study to 
detect even the tiniest diseased lungs. Because our data is so unbalanced, we 

used data augmentation techniques to alter current training set imagery and 

produce new ones. These data augmentation approaches aid in the development 
of data-intensive deep learning models. The suggested system's major goal is to 

create forecasting models that may be used to determine if a person is Covid. The 

suggested system's major goal is to create a prediction model that can be used to 
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determine whether or not a person is Covid impacted. The suggested framework 

will be important because Covid 19 is spreading rapidly and vaccinations are still 

in short supply. Lockdown is not the answer; instead, rapid testing with greater 

precision is necessary. Because Covid 19 is a virus that affects the lungs, X-ray 
pictures of the lungs can be utilized to detect the virus. 

 

Related Work 
 

CoronaVirus disease caused by SARS-CoV2 has spread in 214 countries and 

infected about 53 million people and has killed over a million. The first patient 
originated in Wuhan and upon a genetic sequence with another beta coronavirus, 

it was found to match ~96% with a bat coronavirus and about 80% with SARS-

CoV that it was named as SARS-CoV2. Since then, multiple methodologies have 
been created as a diagnostic test for SARS-CoV2. They are: - 

 

Nucleic Acid Test:  

It is a primary way to detect Covid-19. Many RT-PCR or Reverse transcript 
polymerase sequence reaction test kits have been developed. Samples from the 

upper respiratory tract through swabs. The test result depends on the viral load 

in the samples collected. A negative result doesn’t rule out the infection. The 
Centre for disease control (CDC) uses a variant of this test called RT PCR. It also 

gives the amount of viral load collected so the further conclusion can be taken 

from that data. 
 

Computed Tomography:  

Due to a shortage of kits and many false-negative results of the RT-PCR test CT 
scans were used in China for diagnosis. CT scan uses multiple x-rays that are 

taken at dissimilar angles to generate a cross-sectional image of the lungs. This 

image is then examined by virologists to find abnormal features that are common 

in the lungs of covid-19 patients. These symptoms start showing within 2 -3 days 
and peak at about 10 days after exposure. The most common feature is ground-

glass opacity in lungs i.e there are areas of hazy opacity. Other features also 

develop like wavy stone patterns but this pattern also overlaps with other 
pneumonia-like diseases thus this method only works when done with RT-PCR 

test so that they both can complement each other’s shortcomings. 

 
Isothermal Nucleic Acid Test:  

This Method is still under development as a diagnostic test for SARS-CoV2. 

Unlike PCR this test is done at isothermal temperature and doesn’t require a 
laboratory to perform. Thus, this can be integrated with every hospital. 

 

Protein Testing:  

When a body gets infected from a virus protein antigen is produced by the body 
as a countering this virus. In a similar manner, protein antigens are formed 

during covid-19 infection. Testing for this antigen will give the result if the person 

is infected or not. Similar to CT-scan x-rays also take pictures of the lungs and 
can help in observing abnormal features in them due to infection. Some of these 

features may be invisible to the human eye but through Deep learning models, this 

can be overcome. 
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Methods and Materials Required: 

 
X-ray Image Dataset Collection: 

Our dataset consists of 400 images classified into two types, Normal and Covid-

19 affected. We have divided our dataset into three parts: train, validation and 
test set. The train and test sets can be used for training and validation, 

respectively, whilst the validation set is utilised to estimate how successfully your 

model has been trained as well as model attributes. We gathered X-ray images 

using two or more sources for our research: 
 

Dataset of X-ray images for Covid-19: 

It was created by Joseph Paul Cohen, who used photos from a variety of public 
domain sources. The repository is updated regularly with photographs given by 

researchers from around the world. There are currently roughly 200 X-ray images 

in the collection that have been classified with COVID-19. 
 

Dataset of X-Ray images for common citizens: 

The kaggle provided the X-Ray images of typical persons. Because it comprised a 
large number of X-ray images, 202 normal x-ray photos were picked at random 

from the collection to preserve the proportion of the both datasets. 

 
Proposed Methodology 

 

Figure 1: X-Ray image of lungs 
 
In today’s world, Machine learning and Deep learning have become essential in 

every Industry, be it business analytics or agriculture. One such industry is the 

healthcare industry, which has a huge scope for ML and DL. These techniques 
could be used for faster detection of fatal diseases which can be treated if they’re 

detected in earlier stages. In our project we’re trying to detect Covid-19 using X-

ray images. X-ray helps us to determine the extent of virus spread, but this 
method needs a trained eye to even tell the difference between a normal and 

affected X-Ray, sometimes the difference is so minimal between a normal Chest 

X-Ray and Covid-19 affected Chest X-Ray that it goes undetected, hence if we can 

build a deep learning model, which can detect Covid-19 easily and quickly, with 
high precision and recall (since a model with low recall and precision can cause 
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hazards to the patient, if the disease goes undetected) we can help reduce the test 

detection time and help reduce the spread of virus. 

 

4(a) Deep Learning 
Deep learning is a type of intelligent machines that mimics the human brain's 

processing of information and creation of correlations for judgment. Deep learning 

is a branch of machine learning and AI that employs neural network models to 
understand unsupervised from unstructured or disorganized data. 

 

4(b) Neural Networks 
A neural structure is a collection of approaches that tries to find hidden patterns 

in a set of data by simulating how the human brain functions.  

 
4(c) The Proposed CNN Model: 

CNN stands for "Convolutional Neural Network," and it is most commonly used for 

image analysis. CNN can be thought of as an Artificial Neural Network which has 

been trained to recognize and detect patterns. CNN's ability to discover patterns is 
what makes it so valuable for image analysis. Convolution layer are hidden layers 

in CNN that receive input, convert it in a fashion that the machine can 

comprehend, filter particular patterns in the dataset, and output the changed 
input to next layer. The quantity that each convolution operation should have 

must be specified. Actually the filters in CNN detect the patterns. Filters are very 

vast; there are filters which can detect the edges, filters which can detect a 
particular feature like maybe the eye or even the retina of the eye from the image. 

The simplified features are discovered at the beginning of our network; as our 

network grows deeper, these filtration become more advanced, so that in later 
layers, instead of corners or basic shapes, the filter can help detect 

patterns/features, and in even deeper levels, the filters can identify much more 

advanced objects. The way in which CNN works in image analysis is that it runs a 

filter over the pixel matrix of the image, now it iterates through each sub-matrix 
of (filter x filter) size of the image. These filters pick up the pattern present in the 

image and make a feature map to map features these filters have detected. Now 

the process is followed on each image of the dataset. Actually iterating through 
each image and making the feature map is a very computationally expensive 

process so to optimize the process concept of pooling was introduced. In pooling, 

the size of the feature map is reduced such that computation time can be 
reduced. In the proposed system, we have used a sequential model, which means 

it has layers. Each layer has certain filters, layer-1 has 32 filters, layer-2 has 64 

filters, and then we have a max-pooling layer, in the max-pooling layer the most 
prominent value is chosen from the feature map thus the size of the feature map 

is reduced. After max-pooling we have a dropout layer, the main function of the 

dropout layer is to set some input units to zero, this is done to prevent overfitting. 

After the dropout layer there is a dense layer which basically performs the 
function of relating the output from the previous layer with input of the next 

layer. As we input the output of the previous layer into the current layer, this 

makes the neural network a densely Connected network as well. And then we 
have a flatten layer, which basically converts the output of the previous matrix 

into a 1dimensional array thus making it a vector. 
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Figure 2: CNN Model Workflow 

 
Design and Implementation of Proposed Methodology 
 

In this, proposed methodology we are representing the system that how will design the 
model internally and implemented the proposed system in this application which is 

easily understandable for users. These applications are recognizing the covid-19 effected 

people in very simple manner using X-ray. Here we are taking the both X-ray one is 

covid-19 effected people and another one normal people X-ray.  
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Figure 3: Design of proposed methodology 
 

For the proposed system, the entire CNN model is being trained on the Google 

Colab. The datasets for Covid positive X-rays and Covid negative X-rays were 

collected from Chest X-ray dataset by J. Cohen and Kaggle respectively. The 
collected datasets were preprocessed using Keras preprocessing library. In 

preprocessing the data, various techniques like Data Augmentation where images 

were flipped, rotated to match the complete batch. The whole purpose of Data 
Augmentation is to make the images uniform so that they can be feeded to the 

model and the filters present in the layers of the model could detect the patterns 

in the images. 
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Models steps: 

 
• The first and most crucial step is to collect the data, here we have collected 

data from J. Cohen’s X-ray chest dataset and Kaggle. 

• The data collected was found to be non-uniform and could not be fed to the 
CNN model. So various data preprocessing techniques were performed like 

data augmentation, reshaping the images to the same size each, collecting 

only grayscale images. 

• The operating model has been constructed. Lower layers discovered features 
in a relatively tiny section of the image; hence the number of filters was 

initially minimal (about 32). As we progress, the variety of filters we use 

grows rapidly. It's known as the Open to listening Field Concept. 
• The training data is in supervised form. In this step we fed the training data 

which was previously prepared by us to the CNN Model. 

• After training just on training sample, the CNN model has been validated on 
a testing set. 

• Once trained we save the model on the drive and then perform tests. The 

tests were performed on the model as it was supposed to predict from the 
unlabelled data whether it is Covid positive or not. 

 

 
Figure 4(a): X-Ray image of Covid Positive Lungs Figure 4(b): X-Ray image of 
Covid Negative Lungs 
 
Result Analysis 

 

Figure 5(a) shows the UI of the flask app. On the navigation panel of the website 
various helpful links are provided to ease the navigation between pages of the site. 

To run the app python 3.8, tensorflow 2.2.0 version must be available on the 

system. Then install all the libraries and packages using anaconda distribution. 
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Once all requirements are met, open the terminal into the directory which 

contains app.py file and run the command python app.py 

Then open the localhost: http://127.0.0.1:5000/ in the browser 

 

 
 

Figure 5(a): Applications Layouts 

 

                                                   
On clicking the Detect Covid-19 button user can easily reach to the webpage (as 

shown in Figure 5(b)) of the app where X-ray image is uploaded and prediction is 

given. 
 

 

Figure 5(b): Inputs Application layout 
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Figure 5(c): Covid-19 Infected X-ray 

     
 

 

The figure 5(d) below specifies on the application about the proposed system. 
 

 

 
 

Figure 5(d): Access the output of given input 
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Conclusion 

 

We have created a deep model to detect if an individual is Covid positive or not in 

the suggested work. Since we all aware, X-ray equipment is utilized in healthcare 
to scan various human organs at a minimal price and with faster results. An 

expert radiologist usually performs the manual interpretation of various X-ray 

pictures. However, we used Deep Learning to train those collected photos, which 
will be a big help to clinical personnel in detecting COVID-19 patients. This 

algorithm essentially trains from the information it is fed, then finds the features 

in X-ray images and categorizes them independently. This will help developing 
countries where there is X-ray equipment but a specialist is still a silly idea. 

 

The future work that can be done to expand this project includes the development 
for an app. It also includes prediction of COVID-19 cases by observing different 

patterns from different areas from the past days and predicting how many more 

positive cases will come in future. It will help hospital, government to take 

necessary steps towards it. The app would be helpful to the users to verify their 
X-ray report, connect and manage their accounts through different platforms. 
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