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Abstract: The current COVID-19 pandemic threatens human life, health, and productivity. Al 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
COVIDI19 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
Sfunction 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.
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