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[%4 F]  An Evolving Fuzzy System for Federated Clustering and Semi-Supervised Learning

(1) There is a growing need for federated clustering methodologies in scenarios where
data is private and cannot be shared. Popular clustering methods require the selection of the number
of clusters before training, which poses a significant challenge in federated learning, especially when
data is non-identically distributed across nodes. To address this issue, we propose the use of Evolving
Fuzzy Clustering, which starts without any clusters and adapts the model parameters and structure
over time, with mechanisms to dynamically add and remove clusters. We present a novel federated
clustering method for unsupervised clustering of data and semi-supervised classification, termed
Evolving Federated Gaussian Clustering (eFedGauss). Evolving Fuzzy Systems, based on Fuzzy
Logic and designed for online learning from data streams in changing environments, have not yet
been applied to federated learning tasks. This represents a knowledge gap that could facilitate the
exchange of expert knowledge for labeling. In contrast to existing approaches, our core contribution
is the mixture of labeled and unlabeled multivariate Gaussian clusters, whose parameters are shared

among participants in each round of communication and combined into a single model at the server.
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