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Abstract : COVID-19 was recognized as a pandemic by WHO on March 12, 2020, putting some countries in a situation of
lacking resolve, capacity, and resources [27]. Inspired by these facts, deep learning algorithms relating to computer vision
have been researched, and then applied to detect the COVID-19 using the chest X-ray by building a model called AiCOVID
with an accuracy rate of 95.765%. Besides that, our model can detect whether COVID-19-inpatients have other lung diseases
(viral pneumonia, lung cancer...). Notably, our model concerns fake positive cases of patients who had COVID-19 before.
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l. INTRODUCTION

The earliest cases treated as unusual pneumonia were reported in Wuhan, the capital city of Hubei in China. The COVID-19
pandemic is now considered one of the deadliest epidemics, with the number of COVID-19 cases increasing. The COVID-19
epidemic has created havoc for the health and financial systems of the world [3, 12, 16, 18, 23, 25].

Despite governments and researchers’ efforts, this virus continued to spread globally. However, the limitations of current
diagnostic methods challenged countries to identify and manage the pandemic. Two commonly used viral tests are rapid diagnostic
tests and reverse transcription polymerase chain reaction (RT-PCR), which is the gold-standard method [10, 24]. Some large-scale
studies imply that a suspected case of COVID-19 requires multiple tests over the 14-day observation period to be considered as a true
negative. This can make patients tense and can be a financial burden to hospitals [12, 13]. As a result, a method that can quickly and
precisely identify patients is critical to reducing COVID-19 cases and providing patients with care to avoid complications.

Meanwhile, chest radiography is very useful in identifying patients in the intermediate and advanced stages of COVID-19 [2, 4,
6, 7,11, 15, 17, 20, 22]. Some recent studies show that chest X-rays should be used to identify suspected COVID-19 patients thanks
to its availability and low cross-infectivity risks when carried out [2, 19]. Besides that, artificial intelligence has been used to detect
COVID-19 using chest x-rays of potential COVID-19 patients. CNNSs, deep learning algorithms, are used to classify medical images
as they have high accuracy rates [5, 8, 9].

1. METHODOLOGY
Study design

Our study began by collecting samples for four classes: COVID-19, normal, viral pneumonia, and lung cancer. After that, the
samples are processed and divided into 5 sub-datasets on a random basis. A model was built on a Teachable Machine with CNN
algorithms, using collected data sets.

Datasets collection

Samples were collected from prestigious and reliable resources [Appendix 2]. Especially in class Normal, there are samples from
19 cases which are recovered from COVID-19 patients and are followed up by doctors.

Then, the samples were converted into .png format and filtered to get the AP/PA images only. Finally, samples were named after
the classes and numbered to make it easy for us to keep track of. Due to the limited storage space of our equipment, available
samples were divided into 5 small data sets randomly. In each data set, 85% of the images are used for training purposes, and the
rest are for evaluation and calculating other parameters.

Table 1. Data sets’ components

Data set COVID-19 class Viral Pneumonia class | Lung cancer class Normal class
1 301 300 247 300
2 264 300 247 300
3 308 308 247 300
4 308 297 247 300
5 319 308 247 341

Algorithm development

Our model’s architecture is a convolutional neural network (CNN), consisting of three types of layers: convolutional, pooling, and
fully-connected layers. While convolution and pooling layers perform feature extraction, fully connected layers map the extracted
features into the final output.

There are some features that distinguish CNN from the other methods. First, CNN does not require human experts to extract
features. Second, CNN architectures do not require hand-crafted segmentation of tumors or organs. [5]

Building the model
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The model is built by Teachable Machine. After uploading the samples of each data set to 4 classes, the model is trained three
times with different parameters, as follows:
Table 2. Training phases’ properties

Phase Epoch Batch size Learning rate
1 100 16 0.001
2nd 50 16 0.001
3rd 50 16 0.0001
After done with a data set, all the samples will be replaced by the samples of the following data set until 5 data sets went through
the model.
I1l. RESULTS

After being trained with 5 data sets, the model’s accuracy is displayed in the following table:

Table 3. Model’s accuracy

Class Average accuracy Lowest accuracy Highest accuracy
Normal 0.9376 0.89 1

Lung cancer 0.998 0.93 1

COVID-19 0.945 0.9 0.98

Viral pneumonia 0.95 0.8 0.96

From the results, it can be inferred that the model's accuracy is both high and stable. Lung cancer has the highest average accuracy,
followed by viral pneumonia and COVID-19 classes, and normal classes have the lowest accuracy. The average accuracy of four

classes is 0.95765.
Our model

is named AICOVID. For

further

https://github.com/angelinawong1210/AiCOVID

IV. DISCUSSIONS
Literature review

information about our

model,

please visit our GitHub site:

The fact that the RT-PCR tests are incapable of detecting COVID-19 at an early stage is a common problem encouraging the
COVID-19 spread. An innovative diagnostic method is required to reduce the illness rate and allow crucial prevention steps. Thanks
to the latest developments in convolutional neural networks, a potential approach using deep learning models is accessible. [7]

In arecent paper, Fang et al. conducted research about the sensitivity of lung CTs and RT-PCR tests in detecting COVID-19. The
results showed that lung CTs are much more sensitive than RT-PCR tests on the first day (98% and 71%, respectively). [21]
Although CT images were initially used to identify suspected COVID-19 patients, some recent studies have shown that CXR images
are preferred to CT images due to their popular availability and low cross-infectivity rate. The CXR scanners outweigh CT scanners
as the machines’ surfaces are easy to clean and there is no need to bring the patients into the radiography rooms. [19]

Comparisons with other models

Deep learning models detecting COVID-19 with chest X-ray have been built by laboratories and doctors around the world.
Although there is no conflict between these, there were some differences in accuracy between models. [14]

Table 4. Some deep learning models’ accuracy

Model Average accuracy Note

VGG19 90%

ResNet10V2 93,8%

Resnet152V2 94,2%

MobileNet 89.5% Model is small-sized and less complex

DenseNet201 93,6%

InceptionResNetV2 95,3% Trained models have higher accuracy
when the epoch is smaller

Compared to these models, AiCOVID has a higher accuracy rate of 95,765%.
Study limitations
AICOVID has shown its advantages in detecting COVID-19 with a low risk of transmission and can be used to filter patients
with lung injuries at hospitals. However, it cannot be used in cases where the patients have just been infected since the lung’s
radiographic appearance doesn’t show any problem.
Moreover, most publicly available COVID-19 samples are in basic visual formats such as JPEG and PNG, which may cause bias
in the prediction due to loss of informational value.
Lacking homogeneousness is also another issue since our dataset samples are collected from various resources. Images should
be preprocessed to ensure that the CXR images are free from misleading components, such as alternative texts or numbers. [7]
V. CONCLUSIONS AND FUTURE WORKS
Conclusions
Using deep learning, image multi-classification algorithms, and convolutional neural networks, we built the model called
AICOVID with high accuracy and stability. Moreover, our research also concentrates on post COVID-19 problems and using X-ray
images to detect other lung diseases with similar radiographic appearances.
Future works
In the future, our model is predicted to be improved and resolved current issues, contributing to a practically planning scenario
for COVID-19:
Figure 1. COVID-19 practically planning scenario
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Besides that, we can advance the model in suggesting clinical protocols for COVID-19 patients based on their lungs' radiography
appearances and detecting COVID-19 variants.
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APPENDIX 1: List of abbreviations and jargons
e Al Artificial Intelligence
e  X-rays are a type of radiation which are used in medical fields. X-rays create images on films by passing through tissues,
organs, bones, etc.
e CT (Computer tomography) is a technology using X-rays scanning through an area of your body and then processed by
computers to create 2D or 3D images.
e MRI (Magnetic resonance imaging) is a medical examination performed using magnetic resonance imaging.
o False positive is when the patient is negative but the test result is positive.
e Teachable Machine: a web-based tool to create Machine learning by Google
APPENDIX 2: Data sets sources
e Nodules in Chest X-rays (JSRT): This is the data set made by Japanese Society of Radiological Technology. This data set
consists of qualitive X-ray images of lung diseases, which are collected and classified by 20 radiologists. For more details,
please visit: Lung nodule data sets descriptions
e COVID-19 Radiography Database: This is a database compiled by researchers from Qatar University, Doha, Qatar and
Dhaka University, Bangladesh with some collaborators from Pakistan, Malaysia and medical doctors. This database won
the competition "COVID-19 Dataset Award"” by Kaggle Community.
COVID-19 & Pneumonia: This data set is compiled by researchers from GitHub and Kaggle
COVID-19 X-ray Images
COVID-19 Chest X-ray Image Repository
COVID-19 Patients Lung X-ray 1000 Images
COVID-19 Chest X-ray
COVID-19 X-ray Image Data set with Huge Sample
COVID-19 X-ray Data sets
COVID-19 Chest X-Ray Image Repository

IJSDR2210059| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org 342


http://www.ijsdr.org/
https://doi.org/10.1002/jmv.25722
https://www.who.int/publications/m/item/weekly-update-on-covid-19---31-july-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.kaggle.com/raddar/nodules-in-chest-xrays-jsrt
https://www.ajronline.org/doi/pdf/10.2214/ajr.174.1.1740071
https://www.kaggle.com/tawsifurrahman/covid19-radiography-database
https://www.kaggle.com/prashant268/chest-xray-covid19-pneumonia?fbclid=IwAR3IIhg05MyR2T-68v9zvrQBA5kltVx4Ef6lA9emx1PtMLaCznZ283M1SXE
https://www.kaggle.com/akkinasrikar/covid19-xray-images
https://www.kaggle.com/mdzabirulislam/covid19-chest-xray-image-repository?select=covid19
https://www.kaggle.com/nabeelsajid917/covid-19-x-ray-10000-images/version/1?select=dataset
https://www.kaggle.com/aaryapatel/covid19-chest-xray?select=images
https://www.kaggle.com/mr3suhttps:/www.kaggle.com/mr3suvhro/covid-19-xray-image-dataset-with-huge-samplesvhro/covid-19-xray-image-dataset-with-huge-samples
https://www.kaggle.com/khoongweihao/covid19-xray-dataset-train-test-sets?select=xray_dataset_covid19
https://figshare.com/articles/dataset/COVID-19_Chest_X-Ray_Image_Repository/12580328

