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Abstract: The current COVID-19 pandemic threatens human life, health, and productivity. AI plays an 

essential role in COVID-19 case classification as we can apply machine learning models on COVID-19 

case data to predict infectious cases and recovery rates using chest x-ray. Accessing patient’s private data 

violates patient privacy and traditional machine learning model requires accessing or transferring whole 

data to train the model. In recent years, there has been increasing interest in federated machine learning, 

as it provides an effective solution for data privacy, centralized computation, and high computation power. 

In this paper, we studied the efficacy of federated learning versus traditional learning by developing two 

machine learning models (a federated learning model and a traditional machine learning model) using 

Keras and TensorFlow federated, we used a descriptive dataset and chest x-ray (CXR) images from 

COVID19 patients. During the model training stage, we will try to identify which factors affect model 

prediction accuracy and loss like activation function, model optimizer, learning rate, number of rounds, 

and data Size, we kept recording and plotting the model loss and prediction accuracy per each training 

round, to identify which factors affect the model performance, and we found that softmax activation 

function and SGD optimizer give better prediction accuracy and loss, changing the number of rounds and 

learning rate has slightly effect on model prediction accuracy and prediction loss but increasing the data 

size did not have any effect on model prediction accuracy and prediction loss. finally, we build a 

comparison between the proposed models’ loss, accuracy, and performance speed, the results demonstrate 

that the federated machine learning model has a better prediction accuracy and loss but higher 

performance time than the traditional machine learning model. 

 

Keywords: Chest X-ray, Covid19, Convolutional Neural Network, etc. 

 

REFERENCES 

[1]. Ali Al-Hazmi. Challenges presented by MERS corona virus, and SARS corona virus to global health. Saudi 

journal of biological sciences, 23(4):507–511, 2016. Publisher: Elsevier.  

[2]. Sina F Ardabili, Amir Mosavi, PedramGhamisi, Filip Ferdinand, Annamaria R Varkonyi-Koczy, Uwe Reuter, 

Timon Rabczuk, and Peter M Atkinson. Covid-19 outbreak prediction with machine learning. Available at 

SSRN 3580188, 2020.  

[3]. Hiba Asri, Hajar Mousannif, Hassan Al Moatassime, and Thomas Noel. Using machine learning algorithms for 

breast cancer risk prediction and diagnosis. Procedia Computer Science, 83:1064–1069, 2016.  

[4]. Taiwo Oladipupo Ayodele. Types of machine learning algorithms. New advances in machine learning, pages 

19–48, 2010.  

[5]. Taiwo Oladipupo Ayodele. Types of machine learning algorithms. New advances in machine learning, pages 

19–48, 2010. Publisher: InTech . [6] Liu, Boyi, et al. Experiments of federated learning for covid-19 chest x-ray 

images.” arXiv preprint arXiv:2007.05592 (2020). 

[6]. Fiorino Gionata, et al. Inflammatory bowel disease care in the COVID-19 pandemic era: the Humanitas, Milan, 

experience.” Journal of Crohn’s and Colitis 14.9 (2020): 1330–1333. pmid:32211765.  



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

         International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

 

 Volume 2, Issue 2, March 2022 
 

Copyright to IJARSCT    DOI: 10.48175/IJARSCT-2951                765 
  www.ijarsct.co.in  

Impact Factor: 6.252 

[7]. WieczorekMichał, Jakub Siłka, and Marcin Woźniak. Neural network powered COVID-19 spread forecasting 

model.” Chaos, Solitons Fractals 140 (2020): 110203.  

[8]. Zhang Weishan, et al. Dynamic fusion-based federated learning for COVID-19 detection. IEEE Internet of 

Things Journal (2021).  

[9]. Lian, Xiangru, et al. Can decentralized algorithms outperform centralized algorithms? a case study for 

decentralized parallel stochastic gradient descent. arXiv preprint arXiv:1705.09056 (2017).  

[10]. Yang Qiang, et al. Federated machine learning: Concept and applications. ACM Transactions on Intelligent 

Systems and Technology (TIST) 10.2 (2019): 1–19.  

[11]. Pang, Junjie, et al. Collaborative City Digital Twin For Covid-19 Pandemic: A Federated Learning Solution. 

arXiv preprint arXiv:2011.02883 (2020).  

[12]. Afshar Parnian, et al. Covid-caps: A capsule networkbased framework for identification of covid-19 cases from 

xray images. Pattern Recognition Letters 138 (2020): 638– 643. pmid:32958971 


