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Abstract—COVID-19 is known to affect lungs more than any other organ in the human body. X-ray scans of the chest have proven 

helpful in identifying the virus’ severity in a patient. The proposed solution is a web-based application that lets doctors / users verify 

the patient’s severity just by an x-ray image through deep learning and also have an automated pipeline that ingests new data 

periodically to improve the model. 
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I. INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is a contagious 
disease caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). The first known case was 
identified in Wuhan, China in December 2019. This disease 
affects the lungs and makes it harder for the affected to 
breathe. There has been a lot of interest around using X-ray 
images to analyze the severity of the disease during the 
early stages of the pandemic. This led to many researchers 
and companies making great contributions to the cause. But 
the problem of less, but growing, data has remained a 
challenge in all the attempts. 

Most of the solutions were harnessing deep learning 
(Neural Networks) which are famous for their data-
hungriness. This situation has brought in a need for an 
automatic system that can collect new data (chest X-ray 
images of COVID-19 patients) and retrain the model 
periodically to keep up with the data. Since, the deep 
learning solution takes in images and nothing else, data 
insufficiency / discrepancy issues are very easy to creep in. 
For example, a pneumonia patient’s X-ray could be similar 
to that of a COVID-19 patient, but the consequences for 
both are very different. These subtle differences can be 
identified by a trained Radiologist, who are very less in 
number all across the globe. Through deep learning and 
right balance of data, this process could be made as simple 
as any other predictive modelling task. 

This project addresses all these issues in-order to build 
an end-to-end automated system that can harvest the data to 
give right insights to patients / doctors just by taking in X-
ray images. Though the result of the project is nowhere 

near medical grade, the prognostic visualizations produced 
can help a doctor a lot in their further diagnosis. 

 
 

II. LITERATURE SURVEY 

A. Deep learning-based detection and analysis of 

COVID-19 on chest X-ray images by Rachna Jain et al. 

Covid-19 is a rapidly spreading viral disease that infects 
not only humans, but animals are also infected because of 
this disease. The daily life of human beings, their health, 
and the economy of a country are affected due to this deadly 
viral disease. Covid-19 is a common spreading disease, and 
till now, not a single country can prepare a vaccine for 
COVID-19. A clinical study of COVID-19 infected patients 
has shown that these types of patients are mostly infected 
from a lung infection after coming in contact with this 
disease. Chest x-ray (i.e., radiography) and chest CT are a 
more effective imaging technique for diagnosing lunge 
related problems. Still, a substantial chest x-ray is a lower 
cost process in comparison to chest CT. Deep learning is the 
most successful technique of machine learning, which 
provides useful analysis to study a large amount of chest x-
ray images that can critically impact on screening of Covid-
19. In this work, we have taken the PA view of chest x-ray 
scans for COVID-19 affected patients as well as healthy 
patients. After cleaning up the images and applying data 
augmentation, we have used deep learning-based CNN 
models and compared their performance. We have compared 
Inception V3, Exception, and ResNeXt models and 
examined their accuracy. To analyze the model 
performance, 6432 chest x-ray scans samples have been 
collected from the Kaggle repository, out of which 5467 
were used for training and 965 for validation. In result 
analysis, the Exception model gives the highest accuracy 
(i.e., 97.97%) for detecting Chest X-rays images as 
compared to other models. This work only focuses on 
possible methods of classifying covid-19 infected patients 
and does not claim any medical accuracy. 

B. Automatic Detection of COVID-19 Infection Using 

Chest X-Ray Images Through Transfer Learning by 

Elene Firmeza Ohata 

The new coronavirus (COVID-19), declared by the 
World Health Organization as a pandemic, has infected 



K SURAMPUDI, et al, International Journal of Computers, Electrical and Advanced Communication 
Engineering [IJCEACE]TM. National E-Conference on Communication and Computing (NECCC)-2021. 
Organized by R&D-CSE, Swami Vivekananda Institute of Technology. Volume 10, Issue 20, PP: 20 - 23, 
AUG - DEC’ 2021. 

 

 International Journal of Computers, Electrical and Advanced Communications Engineering 

                                                       Vol.10 (20), ISSN: 2250-3129, AUG’ 2021                                        PP: 20 - 23 

 

more than 1 million people and killed more than 50 
thousand. An infection caused by COVID-19 can develop 
into pneumonia, which can be detected by a chest X-ray 
exam and should be treated appropriately. In this work, we 
propose an automatic detection method for COVID-19 
infection based on chest X-ray images. The datasets 
constructed for this study are composed of 194 X-ray 
images of patients diagnosed with coronavirus and 194 X-
ray images of healthy patients. Since few images of patients 
with COVID-19 are publicly available, we apply the 
concept of transfer learning for this task. We use different 
architectures of convolutional neural networks (CNNs) 
trained on ImageNet and adapt them to behave as feature 
extractors for the X-ray images. Then, the CNNs are 
combined with consolidated machine learning methods, 
such as k-Nearest Neighbor, Bayes, Random Forest, 
multilayer perceptron (MLP), and support vector machine 
(SVM). The results show that, for one of the datasets, the 
extractor-classifier pair with the best performance is the 
Mobile Net architecture with the SVM classifier using a 
linear kernel, which achieves an accuracy and an F1-score 
of 98.5%. For the other dataset, the best pair is 
DenseNet201 with MLP, achieving an accuracy and an F1-
score of 95.6%. Thus, the proposed approach demonstrates 
efficiency in detecting COVID19 in X-ray images. 

C. Transfer Learning for COVID-19 Pneumonia Detection 
and Classification in Chest X-ray Images by Iason 
Katsamenis, Eftychios Protopapadakis 

They introduced a deep learning framework that can 
detect COVID-19 pneumonia in thoracic radiographs, as 
well as differentiate it from bacterial pneumonia infection. 
Deep classification models, such as convolutional neural 
networks (CNNs), require large-scale datasets in order to be 
trained and perform properly. Since the number of X-ray 
samples related to COVID-19 is limited, transfer learning 
(TL) appears as the go-to method to alleviate the demand 
for training data and develop accurate automated diagnosis 
models. In this context, networks are able to gain knowledge 
from pretrained networks on large-scale image datasets or 
alternative data-rich sources (i.e., bacterial and viral 
pneumonia radiographs). The experimental results indicate 
that the TL approach outperforms the performance obtained 
without TL, for the COVID-19 classification task in chest 
X-ray images. 

 
 

III. SYSTEM DESIGN 

 
A. Web application 

The web application is a web-based user interface which 

can be used by doctors and patients alike. It is an easy-to-

use application that takes in the X-ray image and displays 

appropriate prognosis results in a user-friendly manner. It 

generates a report that can be e-mailed to the user or can be 

downloaded to the user's disk. Furthermore, it also features a 

volunteer section wherein a user might provide the system 

with their data which is further used to improve the system 

from within. The images provided by volunteers will be 

stored in a cloud storage account, which is also the resting 

place of the model that the web application uses to perform 

prognosis. 

B. Pipeline 

The pipeline is an automated set of functions that keep 

the system up to date with the new data. This module is 

responsible for collecting/aggregating data from various 

resources along with the submissions made through the web 

application and use that data to train a new and efficient 

model that will be used by the web application and the API 

from there on. This module is designed to repeat this 

process periodically to increase the efficiency of the system 

while trying its best not to leave any data behind. The 

pipeline consists of the most important element of the 

system, which is training the model. This portion will be 

discussed in depth in further sections. 
 

C. ReST API 

The REST API is an HTTP based API that is designed to 

let any other programs/clients interact with the system. A 

RESTful API is an architectural style for an application 

program interface (API) that uses HTTP requests to access 

and use data. That data can be used to GET, PUT, POST and 

DELETE data types, which refers to the reading, updating, 

creating and deleting of operations concerning resources. 

 

IV. Working Methodology 

Since the solution proposed is an end-to-end solution, the 

components need to be tightly coupled and reliable. Each 

module/sub-task of the process has its own specifications 

and optimization metrics defined to have an efficient 

system. 

The web application is implemented with the help of a 

host of python packages, along with a custom library that 

takes care of the prognosis. The website allows users to 

utilize the prognosis tool or use the submission page to 

make a contribution to the project in terms of data. 

The data for the periodic retraining is collected from a lot 

of sources including the volunteers that use the web 

application. All the data is stored in a cloud storage 

container which can then further be used for the training of 

the neural network. The web application is served via Flask. 

Flask is a micro web framework written in Python. It is 

classified as a micro-framework because it does not require 

particular tools or libraries. It has no database abstraction 

layer, form validation, or any other components where pre-

existing third-party libraries provide common functions. 

Convolution Neural Networks have proven to be the goto 

for anything computer vision since AlexNet in 2012. The 

proposed system uses convolutional neural networks to 

make the predictions required for the prognosis. A Neural 

Network is based on a collection of connected units or 

nodes called artificial neurons, which loosely model the 

neurons in a biological brain. Each connection, like the 

synapses in a biological brain, can transmit a signal to other 

neurons. An artificial neuron that receives a signal then 

processes it and can signal neurons connected to it. The 

"signal" at a connection is a real number, and the output of 

each neuron is computed by some non-linear function of the 

sum of its inputs. The connections are called edges. Neurons 

and edges typically have a weight that adjusts as learning 

proceeds. 
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Fig 1 Automated pipeline 

 
 

Training of neural networks is an iterative process and 
takes many attempts to arrive at the right accuracy. In other 
words, the optimization algorithm makes different attempts 
with the goal of reaching the global minimum of the entire 
loss space of the dataset. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 Working of Neural network 

Convolutional Neural Networks make use of a computer 
vision-based algorithm known as Convolution. It involves a 
filter, a matrix of weights that are used to extract high level 
features from the images. This process repeats multiple 
times until the image gets converted to a sizable vector of 
output values which are scaled accordingly by activation 
functions both to serve a probabilistic purpose and also to 
make the output act as a function of the image which can 
then be quantitatively used to update the weights of the 
model. 

Fig 3 Convolution operation 

 
 

RESULTS 

The proposed system provides an automated solution to 

keep-up with the rise of data and utilizes emerging 

technologies like deep learning to solve the problem of 

performing initial prognosis for COVID-19 affected 

patients. The model has acquired a final accuracy of 83%. 

This solution, while being accessible to all, helps doctors 

and health care professionals to take quick decisions in a 

dire situation, like that of the COVID-19 pandemic. This 

system can further be extended to fit for the needs of any 

other medical imaging systems like MRI and CAT scans so 

that better results and swift treatment is ensured while using 

cutting edge technology. 

 

 

Fig 4 Training Loss 

 

 
Fig 5 Training Accuracy 
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