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 "COVIDGR-1.0 Dataset" is a collection of 784 
anonymized X-ray images and, in collaboration with a
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The proposed CNN is a fine
AlexNet, which takes the "COVIDGR
and categorizes it into Normal, Mild, Moderate and Sever 
according to the labels and 
of the disease classification of CXR images show that the 
AUC(Area Under the Curve) is 0.8781, with accuracy of 
87.81%. 

It is believed that the results of this study can be used in 
the following fields. First, it can be us
tool for diagnosing lung diseases. Second, if the data set is 
ready, it can be used to classify other diseases. Third, data 
can be stored separately through classification.
the medical field, the object to be classified can be
using a smartphone and then classified and stored.

This study has the following limitations. The problem 
with automatically classifying diseases is the vastness and 
integrity of the dataset. If the data is not prepared, it will 
cause problems with 
the medical field, doctors' decision
not limited to image data. There is a limitation in that 
doctors make decisions based on comprehensive data and 
that medical decisions cannot be made by machi
without the doctor's intervention. Determining the decision 
threshold in decision making problems by AI is also an 
important limitation. This is because setting reference 
points for sensitivity and specificity is not the domain of AI 
experts but of exp
in the field must participate in the process of developing AI 
in the medical field.

Future tasks include continuing research in connection 
with program input stage development, performance 
improvement, app develo
servers.
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specificity is not the domain of AI experts but of 
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programs by developing the input stage of the 

program improving performance, and continuing 

research in connection with t

server. 

[1] Tabik S., A. Gómez

I. Sevillano

Guirado, J. L. Suárez, J. Luengo, M. A. Valero

González, P. García

and F. Herrera(2020)

COVID-SDNet methodology for predicting COVID

19 based on Chest X

Biomedical and Health Informatics, 24(12), 3595

3605. 

                                                                       

 

and save images. Fourth, in the medical field, the 

object to be classified can be imaged using a 

smartphone and then classified and stored.

 these expectations, this study has the 

following limitations. 

for automatic classification of diseases and data 

integrity. If the data is not prepared or the prepared 

data is contaminated, it causes problems in the results.

In addition, the doctor's decision

at the medical site is not limited to image data, but is 

based on comprehensive data, and has the limitation 

that medical decisions cannot be made by machines 

without the involvement of the doctor.

the decision threshold in AI decision

problems is also an important limitation. This is 

because setting reference points for sensitivity and 

specificity is not the domain of AI experts but of 

experts in the field. Therefore, medical staff in

field must participate in the process of developing AI 

in the medical field. 

Future research tasks include developing application 

programs by developing the input stage of the 

program improving performance, and continuing 

research in connection with t

Reference

Tabik S., A. Gómez

I. Sevillano-García, M. Rey

Guirado, J. L. Suárez, J. Luengo, M. A. Valero

González, P. García-Villanova, E. Olmedo

and F. Herrera(2020)

SDNet methodology for predicting COVID

19 based on Chest X-

Biomedical and Health Informatics, 24(12), 3595

                                                                       

Fourth, in the medical field, the 

object to be classified can be imaged using a 

smartphone and then classified and stored.

these expectations, this study has the 

 Preparation of a large dataset 

for automatic classification of diseases and data 

If the data is not prepared or the prepared 

data is contaminated, it causes problems in the results.

In addition, the doctor's decision-making (diagnosis) 

at the medical site is not limited to image data, but is 

based on comprehensive data, and has the limitation 

that medical decisions cannot be made by machines 

without the involvement of the doctor.

the decision threshold in AI decision

problems is also an important limitation. This is 

because setting reference points for sensitivity and 

specificity is not the domain of AI experts but of 

Therefore, medical staff in

field must participate in the process of developing AI 

Future research tasks include developing application 

programs by developing the input stage of the 

program improving performance, and continuing 

research in connection with the medical big data 

Reference 

Tabik S., A. Gómez-Ríos, J. L. Martín

García, M. Rey-Area, D. Charte, E. 

Guirado, J. L. Suárez, J. Luengo, M. A. Valero

Villanova, E. Olmedo

and F. Herrera(2020), “COVIDGR dataset and 

SDNet methodology for predicting COVID

-ray images”, IEEE Journal of 

Biomedical and Health Informatics, 24(12), 3595

                                                                       

Fourth, in the medical field, the 

object to be classified can be imaged using a 

smartphone and then classified and stored.  

these expectations, this study has the 

Preparation of a large dataset 

for automatic classification of diseases and data 

If the data is not prepared or the prepared 

data is contaminated, it causes problems in the results.

making (diagnosis) 

at the medical site is not limited to image data, but is 

based on comprehensive data, and has the limitation 

that medical decisions cannot be made by machines 

without the involvement of the doctor. Determining 

the decision threshold in AI decision-making 

problems is also an important limitation. This is 

because setting reference points for sensitivity and 

specificity is not the domain of AI experts but of 

Therefore, medical staff in

field must participate in the process of developing AI 

Future research tasks include developing application 

programs by developing the input stage of the 

program improving performance, and continuing 

he medical big data 

 

Ríos, J. L. Martín-Rodríguez, 

Area, D. Charte, E. 

Guirado, J. L. Suárez, J. Luengo, M. A. Valero

Villanova, E. Olmedo-Sánchez, 

, “COVIDGR dataset and 

SDNet methodology for predicting COVID

ray images”, IEEE Journal of 

Biomedical and Health Informatics, 24(12), 3595

                                                                       

Fourth, in the medical field, the 

object to be classified can be imaged using a 

these expectations, this study has the 

Preparation of a large dataset 

for automatic classification of diseases and data 

If the data is not prepared or the prepared 

data is contaminated, it causes problems in the results. 

making (diagnosis) 

at the medical site is not limited to image data, but is 

based on comprehensive data, and has the limitation 

that medical decisions cannot be made by machines 

rmining 

making 

problems is also an important limitation. This is 

because setting reference points for sensitivity and 

specificity is not the domain of AI experts but of 

Therefore, medical staff in the 

field must participate in the process of developing AI 

Future research tasks include developing application 

programs by developing the input stage of the 

program improving performance, and continuing 

he medical big data 

Rodríguez, 

Area, D. Charte, E. 

Guirado, J. L. Suárez, J. Luengo, M. A. Valero-

Sánchez, 

, “COVIDGR dataset and 

SDNet methodology for predicting COVID-

ray images”, IEEE Journal of 

Biomedical and Health Informatics, 24(12), 3595-

[2] Ji, Myunggeun, Chun, Junchul, Kim, 

Namgi(2018), “An Improved Image Classification

Using Batch Normalization and CNN”, Journal of 

Internet Computing and Services, 19(3), 35

[3] Md Zahangir Alom, Tarek M. Taha, Christopher 

Yakopcic, tefan Westberg, Paheding Sidike, Mst 

Shamima Nasrin, Brian C Van Esesn, Abdul A S. 

Awwal, Vijayan K. A

from AlexNet: A Comprehensive Survey on Deep 

Learning Approaches”, arXiv:1803.01164

[4] Alex Krizhevsky, Ilya Sutskever, Geoffrey E. 

Hinton(2017), “ImageNet classification with deep 

Convolutional Neural Networks”, Communicati

of the ACM, 60(6). 84

[5] Filchakova Olena, Dina Dossym, Aisha Ilyas, 

Tamila uanysheva, Altynay Abdizhamil, Rostislav 

Bukasov(2022), “Review of COVID

diagnostic methods”, Talanta, 244, 123409.

[6] Dheeb Al Bashish, Malik Braik, Suli

Ahmad(2011), "Detection and classification of leaf 

diseases using K

neural networks based classification", Inf

Technol J., 10(2), 267

[7] 

Greenspan(2016), "Visualizin

learning framework using patients age and gender for 

chest X

978510. 

[8] Ahmed Abdelgawad, Fatin Farhan Haque, 
Khandaker Foysal Haque, Lisa Gandy(2020), 
“Automatic Detection of COVID
ray Images with Convolutional Neural Networks“, 
2020 International Conference on Computing, 
Electronics & Communications Engineering 
(iCCECE), Accession Number: 20094825

[9] Appasami S. Nickolas(2022), “A deep learning

                                                                       

[2] Ji, Myunggeun, Chun, Junchul, Kim, 

Namgi(2018), “An Improved Image Classification

Using Batch Normalization and CNN”, Journal of 

Internet Computing and Services, 19(3), 35

[3] Md Zahangir Alom, Tarek M. Taha, Christopher 

Yakopcic, tefan Westberg, Paheding Sidike, Mst 

Shamima Nasrin, Brian C Van Esesn, Abdul A S. 

Awwal, Vijayan K. A

from AlexNet: A Comprehensive Survey on Deep 

Learning Approaches”, arXiv:1803.01164

[4] Alex Krizhevsky, Ilya Sutskever, Geoffrey E. 

Hinton(2017), “ImageNet classification with deep 

Convolutional Neural Networks”, Communicati

of the ACM, 60(6). 84

[5] Filchakova Olena, Dina Dossym, Aisha Ilyas, 

Tamila uanysheva, Altynay Abdizhamil, Rostislav 

Bukasov(2022), “Review of COVID

diagnostic methods”, Talanta, 244, 123409.

[6] Dheeb Al Bashish, Malik Braik, Suli

Ahmad(2011), "Detection and classification of leaf 

diseases using K

neural networks based classification", Inf

Technol J., 10(2), 267

[7] Anavi Y, I. Kogan, E. Gelbart, O. Geva, H. 

Greenspan(2016), "Visualizin

learning framework using patients age and gender for 

chest X-ray image retrieval", Medical Imaging, 9785, 

978510.  

[8] Ahmed Abdelgawad, Fatin Farhan Haque, 
Khandaker Foysal Haque, Lisa Gandy(2020), 
“Automatic Detection of COVID
ray Images with Convolutional Neural Networks“, 
2020 International Conference on Computing, 
Electronics & Communications Engineering 
(iCCECE), Accession Number: 20094825

[9] Appasami S. Nickolas(2022), “A deep learning

                                                                       

[2] Ji, Myunggeun, Chun, Junchul, Kim, 

Namgi(2018), “An Improved Image Classification

Using Batch Normalization and CNN”, Journal of 

Internet Computing and Services, 19(3), 35

[3] Md Zahangir Alom, Tarek M. Taha, Christopher 

Yakopcic, tefan Westberg, Paheding Sidike, Mst 

Shamima Nasrin, Brian C Van Esesn, Abdul A S. 

Awwal, Vijayan K. Asari(2018), “The History Began 

from AlexNet: A Comprehensive Survey on Deep 

Learning Approaches”, arXiv:1803.01164

[4] Alex Krizhevsky, Ilya Sutskever, Geoffrey E. 

Hinton(2017), “ImageNet classification with deep 

Convolutional Neural Networks”, Communicati

of the ACM, 60(6). 84-90.  

[5] Filchakova Olena, Dina Dossym, Aisha Ilyas, 

Tamila uanysheva, Altynay Abdizhamil, Rostislav 

Bukasov(2022), “Review of COVID

diagnostic methods”, Talanta, 244, 123409.

[6] Dheeb Al Bashish, Malik Braik, Suli

Ahmad(2011), "Detection and classification of leaf 

diseases using K-means-based segmentation and 

neural networks based classification", Inf

Technol J., 10(2), 267-275. 

Anavi Y, I. Kogan, E. Gelbart, O. Geva, H. 

Greenspan(2016), "Visualizing and enhancing a deep 

learning framework using patients age and gender for 

ray image retrieval", Medical Imaging, 9785, 

[8] Ahmed Abdelgawad, Fatin Farhan Haque, 
Khandaker Foysal Haque, Lisa Gandy(2020), 
“Automatic Detection of COVID
ray Images with Convolutional Neural Networks“, 
2020 International Conference on Computing, 
Electronics & Communications Engineering 
(iCCECE), Accession Number: 20094825

[9] Appasami S. Nickolas(2022), “A deep learning

                                                                       SJMI(2023) 01; 

[2] Ji, Myunggeun, Chun, Junchul, Kim, 

Namgi(2018), “An Improved Image Classification

Using Batch Normalization and CNN”, Journal of 

Internet Computing and Services, 19(3), 35-

[3] Md Zahangir Alom, Tarek M. Taha, Christopher 

Yakopcic, tefan Westberg, Paheding Sidike, Mst 

Shamima Nasrin, Brian C Van Esesn, Abdul A S. 

sari(2018), “The History Began 

from AlexNet: A Comprehensive Survey on Deep 

Learning Approaches”, arXiv:1803.01164 

[4] Alex Krizhevsky, Ilya Sutskever, Geoffrey E. 

Hinton(2017), “ImageNet classification with deep 

Convolutional Neural Networks”, Communicati

[5] Filchakova Olena, Dina Dossym, Aisha Ilyas, 

Tamila uanysheva, Altynay Abdizhamil, Rostislav 

Bukasov(2022), “Review of COVID-19 testing and 

diagnostic methods”, Talanta, 244, 123409. 

[6] Dheeb Al Bashish, Malik Braik, Sulieman Bani

Ahmad(2011), "Detection and classification of leaf 

based segmentation and 

neural networks based classification", Inf

Anavi Y, I. Kogan, E. Gelbart, O. Geva, H. 

g and enhancing a deep 

learning framework using patients age and gender for 

ray image retrieval", Medical Imaging, 9785, 

[8] Ahmed Abdelgawad, Fatin Farhan Haque, 
Khandaker Foysal Haque, Lisa Gandy(2020), 
“Automatic Detection of COVID-19 from Chest X
ray Images with Convolutional Neural Networks“, 
2020 International Conference on Computing, 
Electronics & Communications Engineering 
(iCCECE), Accession Number: 20094825 

[9] Appasami S. Nickolas(2022), “A deep learning

) 01; 1-9 

[2] Ji, Myunggeun, Chun, Junchul, Kim, 

Namgi(2018), “An Improved Image Classification 

Using Batch Normalization and CNN”, Journal of 

-42. 

[3] Md Zahangir Alom, Tarek M. Taha, Christopher 

Yakopcic, tefan Westberg, Paheding Sidike, Mst 

Shamima Nasrin, Brian C Van Esesn, Abdul A S. 

sari(2018), “The History Began 

from AlexNet: A Comprehensive Survey on Deep 

 

[4] Alex Krizhevsky, Ilya Sutskever, Geoffrey E. 

Hinton(2017), “ImageNet classification with deep 

Convolutional Neural Networks”, Communications 

[5] Filchakova Olena, Dina Dossym, Aisha Ilyas, 

Tamila uanysheva, Altynay Abdizhamil, Rostislav 

19 testing and 

 

eman Bani-

Ahmad(2011), "Detection and classification of leaf 

based segmentation and 

neural networks based classification", Inform 

Anavi Y, I. Kogan, E. Gelbart, O. Geva, H. 

g and enhancing a deep 

learning framework using patients age and gender for 

ray image retrieval", Medical Imaging, 9785, 

[8] Ahmed Abdelgawad, Fatin Farhan Haque, 
Khandaker Foysal Haque, Lisa Gandy(2020), 

rom Chest X-
ray Images with Convolutional Neural Networks“, 
2020 International Conference on Computing, 
Electronics & Communications Engineering 

 

[9] Appasami S. Nickolas(2022), “A deep learning-



SJMI(2023

based COVID

image: case study”, The European Physical Journal 

Special Topics, 231, PP.3767

[10] Zohreh Mousavi, Nahal Shahini, Sobhan 

Sheykhivand, Sina Mojtahedi, Afrooz 

Arshadie(2022), “COVID

X-ray images based on 

network”, PubMed, 27(1), 63

[11] Nigam, B., Nigam, A., Jain, R., Dodia, S., Arora, 

N., Annappa, B.(2021). “Covid

detection from x

learning methods”, Expert Systems with Applications, 

176, 114883.

[12] Ismael,A.M., S¸engur,A.(2021),“Deep learning 

approaches for covid

ray images”, Expert Systems with Applications, 164, 

114054. 

23) 01; 1-9  

based COVID-19 classifica

image: case study”, The European Physical Journal 

Special Topics, 231, PP.3767

[10] Zohreh Mousavi, Nahal Shahini, Sobhan 

Sheykhivand, Sina Mojtahedi, Afrooz 

Arshadie(2022), “COVID

ray images based on 

network”, PubMed, 27(1), 63

[11] Nigam, B., Nigam, A., Jain, R., Dodia, S., Arora, 

N., Annappa, B.(2021). “Covid

detection from x-ray images by utilizing deep 

learning methods”, Expert Systems with Applications, 

, 114883. 

[12] Ismael,A.M., S¸engur,A.(2021),“Deep learning 

approaches for covid-19 detection based on chest x

ray images”, Expert Systems with Applications, 164, 

 

                                                                       

19 classification from chest X

image: case study”, The European Physical Journal 

Special Topics, 231, PP.3767–3777.

[10] Zohreh Mousavi, Nahal Shahini, Sobhan 

Sheykhivand, Sina Mojtahedi, Afrooz 

Arshadie(2022), “COVID-19 detection using chest 

ray images based on a developed deep neural 

network”, PubMed, 27(1), 63-75 

[11] Nigam, B., Nigam, A., Jain, R., Dodia, S., Arora, 

N., Annappa, B.(2021). “Covid

ray images by utilizing deep 

learning methods”, Expert Systems with Applications, 

[12] Ismael,A.M., S¸engur,A.(2021),“Deep learning 

19 detection based on chest x

ray images”, Expert Systems with Applications, 164, 

                                                                      

tion from chest X

image: case study”, The European Physical Journal 

3777. 

[10] Zohreh Mousavi, Nahal Shahini, Sobhan 

Sheykhivand, Sina Mojtahedi, Afrooz 

19 detection using chest 

a developed deep neural 

[11] Nigam, B., Nigam, A., Jain, R., Dodia, S., Arora, 

N., Annappa, B.(2021). “Covid-19: Automatic 

ray images by utilizing deep 

learning methods”, Expert Systems with Applications, 

[12] Ismael,A.M., S¸engur,A.(2021),“Deep learning 

19 detection based on chest x

ray images”, Expert Systems with Applications, 164, 

                                                                      

tion from chest X-ray 

image: case study”, The European Physical Journal 

[10] Zohreh Mousavi, Nahal Shahini, Sobhan 

Sheykhivand, Sina Mojtahedi, Afrooz 

19 detection using chest 

a developed deep neural 

[11] Nigam, B., Nigam, A., Jain, R., Dodia, S., Arora, 

19: Automatic 

ray images by utilizing deep 

learning methods”, Expert Systems with Applications, 

[12] Ismael,A.M., S¸engur,A.(2021),“Deep learning 

19 detection based on chest x-

ray images”, Expert Systems with Applications, 164, 

                                                                                                                                                                                                                                                                                        9 

 


