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oABSTRACT o

Federated Learning (FL) is defined as a method of training machine learning
models using data in distributed environments that rely on distributed processing instead
of the need for a central server to store and process data, which is known as edge
computing. The processing and storage process take place at the edge of the network.
Federated learning allows a group of devices to collaboratively train a specific machine
learning model on the data of these devices while maintaining data privacy.

There is a need to find ways to overcome the problem of heterogeneous data on
devices involved in federated learning because it has an impact on the convergence of
the models used, the quality of training, and the accuracy of the results.

Traditional federated learning methods that rely on grouping devices with similar
data as the initial stage of the training process suffer from the need to determine a fixed
number of clusters, in addition to the ineffectiveness of the results of the process of
grouping devices with similar data.

In this research, a method was proposed to improve the performance of models
trained using clustering-based federated learning in terms of using a new method to
determine the similarity of device data without the need to specify a fixed number of
clusters, which increases the dynamism of the training process in addition to reducing
the number of parameters that must be specified in advance, which previous studies is
lacking from. Thus, increasing the dynamism of the training process in federated
learning and its adaptation to the edge computing environment in terms of availability
of devices and the change of training participants. The proposed methodology was also
tested using two dynamic clustering algorithms on the CIFAR 10 benchmark dataset
with different data cases, and the results showed a significant improvement in the
accuracy of the models and a significant reduction in the number of communication
cycles required between the central server and distributed devices in order to reach
adequate performance for the machine learning model.
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