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Abstract: The virus causing corona disease is transmitted through droplets that are released by an infected person when he/she
coughs, sneezes, or exhales. People get infected by either breathing in the droplets through atmosphere if they are released by an
infected person nearby or by touching a surface which has been contaminated by the virus. Most of the people who get infected
suffer mild to moderate symptoms. However, people with severe symptoms develop Acute Respiratory Distress Syndrome (ARSD)
characterized by rapid onset of inflammation in the lungs. It can cause serious conditions such as blood clots, multi-organ failures
etc. to happen suddenly sometimes even leading to death of the patient. In other words, COVID-19 affects our lungs with adverse
infection due to which a person is unable to breathe with decorum. The broad aim of this research paper is to study the CT scan
images of patients infected from coronavirus and compare them to the CT scan images of patients which may be not be infected or
may have normal pneumonia (i.e. not due to coronavirus) using the classifier as Convolutional Neural Network.

Index Terms - COVID-19, Convolutional Neural Network, CT scan images, Pooling Layer, Fully connected layer
l. INTRODUCTION

In recent times COVID-19 has had a tremendous effect on the lives of individuals globally. In the past, there were many such viruses
but nothing as strong as this Coronavirus. People sure did not anticipate facing a virus like this in the present age of technology.
Evaluating the time required for the diagnostic process and the expense of the kits needed to test cases, Al and deep learning-based
application was required to help support doctors working on constraining the spread of the virus and treating patients combating the
illness.

The Covid 19 pandemic has been spreading rapidly throughout the world since last year. The rapid spread of Covid-19 and the
intensity of the symptoms have claimed the lives of numerous humans. Individuals have lost employment, family members and
friends. It has put society in a quarantine. One of the issues we are facing while fighting this pandemic is the lack of quick and
affordable diagnosis. COVID19 diagnosis can take a lot of time and can be expensive for some people. In this system, we intend to
use Lung X-Ray scans to identify and classify them into COVID and non-COVID images. This reduces both the cost and time taken
for COVID19 diagnosis.

Il. RELATED WORK

Sharma et al. [3] created an effective model that is trained on chest X-ray images using deep learning for quick screening of
COVID-19 patients. Wu et al. [6] suggested explainable COVID-19 diagnosis, in which real-time diagnosis is carried out using the
Joint Classification and Segmentation (JCS) system. Deep Pneumonia, a deep learning-based CT diagnosis algorithm to find
patients with COVID-19, was created by Song et al. [4]. The model is able to distinguish between COVID-19-infected patients and
patients with bacterial pneumonia. A modified Inception transfer-learning model was proposed by Wang et al. [5], and both internal
and external validation were completed. To develop the algorithm, the author gathered CT pictures from patients with pathogen-
confirmed COVID-19 instances as well as images from those with normal viral pneumonia.

I11. PROPOSED SYSTEM

The scope of this paper is to classify X-ray images and distinguish them as Covid positive or Normal using machine learning
algorithms based on image datasets. The dataset of this work has been collected from the Kaggle repository, which has been collected
from multiple sources and contains Chest X-Ray scans of Covid-19 affected and normal lungs. This collected dataset is not meant to
claim the diagnostic ability of any Deep Learning model but to research various possible ways of efficiently detecting Coronavirus
infections using computer vision techniques. The features of the system are:
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e The application will detect covid automatically.

e The application is user friendly and easily accessible.

e It will save time, reduce the effort of the user.

e Provide cheaper and accurate systems to the user which can be easily accessible and give accurate recognition of Covid

disease.
It can be applicable to every economic level.
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Fig.1 Block Diagram of the proposed system.

3.1 Data and Sources of Data

The COVID-19 radiography dataset collected from kaggle.The dataset is open source and can be used by anyone. It
contains chest x-ray images of patients. The data is formatted such that it contains folders for each of the three classes and metadata
files giving attributes of the data such as name, file type(PNG), file path and image size in pixels. The dataset does not have any
CSV file with image data along with their labels. The dataset contains 219 images of COVID-19 patient’s lungs, 1341 images of
healthy patient’s images and 1345 images of viral pneumonia patients. These images are 1024 X 1024 pixels with all three channels
that are RGB.

3.2 Image Preprocessing

It includes resizing, cropping and removal of noise from the given image. The preprocessing step aims to enhance some
image features that are required for further processing. This step includes the removal of some undesired features from the given
image. For example, the background and an irrelevant portion of the image is discarded to reduce image processing time.

Chest X-ray image Preprocessed image

Fig.2 Preprocessing process.

3.3 Segmentation

Segmentation is an important step in object recognition tasks. It transforms images into a form that is more meaningful
and less complex to analyze. Here, an image can be divided into some regions based on the desired feature. A watershed
segmentation technique was applied to segment the fracture regions of each image owing to its relatively less computational
complexity and capability of providing high accuracy in segmentation. This method separated touching objects in an X-ray image
and provided a complete division. Fig.10 shows the process of segmentation.
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Fig.3 Segmentation process.

3.4 Feature Extraction

Feature Extraction is the process extorts the features from the segmented based on shapes, colors, and textures. Some
shape-based features are area, axis, and angle. Feature extraction in image processing is a method of transforming large redundant
data into a reduced data representation. Transforming the input data into the set of features is called feature extraction. Data fusion
was applied in several machine learning and computer vision applications. Particularly, feature fusion can combine more than one
feature vector. Two feature extractors provide a feature vector of 1 x 4096 and 1 x 3780. Fig.11 represents the features in the lung
scan.
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Fig.4 Feature Extraction process.

3.5. Classification

Classification is an important module in lung disease detection systems. It is defined as a process of categorizing Lung
images based on identified diseases. In this system, Keras- Convolution Neural Network (CNN) is used. Fig.12 shows the
classification of three classes they are Covid-19, Normal and Pneumonia.

3.5.1 Convolutional Neural Networks (CNN)

Convolutional Neural Networks (CNN’s) are a class of Deep Neural Networks that can recognize and classify particular
features from images and are widely used for analysing visual images. Their applications range from image and video recognition,
image classification, medical image analysis, computer vision and natural language processing.

The term ‘Convolution” in CNN denotes the mathematical function of convolution which is a special kind of linear
operation wherein two functions are multiplied to produce a third function which expresses how the shape of one function is
modified by the other. There are two main parts to CNN architecture:

® A convolution tool that separates and identifies the various features of the image for analysis in a process called as
Feature Extraction

® A fully connected layer that utilizes the output from the convolution process and predicts the class of the image based
on the features extracted in previous stages.Fig.13 Shows the two main parts of CNN architecture.
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Feature Extraction Classification
Fig.5 Two main parts of CNN architecture
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Fig.6 Feature Extraction process.

Convolutional Neural Networks have several types of layers:

* Convolutional layer: A “filter” passes over the image, scanning a few pixels at a time and creating a feature map that
predicts the class to which each feature belongs.

* Pooling layer (down sampling): Reduces the amount of information in each feature obtained in the convolutional
layer while maintaining the most important information.

* Fully connected input layer (flatten): Takes the output of the previous layers, “flattens” them and turns them into a
single vector that can be an input for the next stage.

* The first fully connected layer: Takes the inputs from the feature analysis and applies weights to predict the correct
label.

* Fully connected output layer: Gives the final probabilities for each label

0 081111 o - L__\l_i_ﬁ 0 -4
e 0 DN I N
00 0 S 1011
ONRONNGN 1 | 1|1 - O R ' R =
* 2 02 = 000111 ¥ 1 =
ojo|of1|1]1 1o 2 10 la
7 olalzlala | olofo|1|1]1
o olol1 1 1 0|j0|0|21(1]|1
Calculation: Calculation:
0%1 + 0*0 + 0%-1 + 0*1+0%0+ 1%-1 +
0%2 + 0%0 + 0%-2 + 0%2+0%0+1%-2+
0%1+0%0 +0*-1 0*1+40%0 + 1%-1
Fig.7 Convolution process (a) Multiplication of pixel (b) Addition part of pixel
0 | -4
Applied Max Pooling of
0 -4 2*2 size with stride of 2 0
0 -4 0
0 -4

Fig.8 Max pooling process.
3.5.2 Train and Test set
For training and testing purposes of our model, we should have our data broken down into three distinct dataset splits.

3.5.2.1 The Training Set

It is the set of data that is used to train and make the model learn the hidden features/patterns in the data.

In each epoch, the same training data is fed to the neural network architecture repeatedly, and the model continues to learn the
features of the data. The training set should have a diversified set of inputs so that the model is trained in all scenarios and can
predict any unseen data sample that may appear in the future.
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3.5.2.2 The Test set

The test set is a separate set of data used to test the model after completing the training.It provides an unbiased final model
performance metric in terms of accuracy, precision, etc.

Test Results :
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Fig.9 Results of the system.

IV. RESULTS AND DISCUSSION

After preprocessing of the dataset, the final dataset consisted of a total of 285 X-ray images. For training and testing the proposed
CNN, the dataset was partitioned into two subsets. The training dataset contained 95 COVID-19 X-ray images , 95 normal X-ray
images, and 95 Pneumonia X-ray images, making a total of 285 X-ray images. The testing dataset similarly contained 210 X-ray
images, in which 70 X-ray images were from each class COVID-19 , Normal and Pneumonia. Then, the training subset containing
210 X-ray images has been passed to the model with 25% validation size. So, out of 285 X-ray images, with each epoch, 1208 X-
ray images train the model, and 75 X-ray Images validate the model. As mentioned in the proposed architecture of the CNN model,
it consisted of 38 layers in which 6 are convolutional, 6 max pooling layers, 6 dropout layers, 8 activation function layers, 8 batch
normalization layers, 1 flattening layer, and 3 fully connected layers. The CNN model thus achieved an extraordinary performance
with an accuracy of 93 % with the test data subset used from the processed dataset of this system.

V. CONCLUSION

This model can be used as an efficient tool for early detection and diagnosis of covid-19 which is boon for the medical field.
Using the deep learning models could open new insights for detecting and improving testing and treatment for covid-19 patients.
Our active experimentation is the effective implementation of the system, evaluation parameters, and GUI execution. COVID-19
was detected utilizing chest X-ray pictures using a diagnostic algorithm based on CNN. With the use of an augmented dataset, the
model was able to detect COVID-19 quickly and reliably.
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