VIENNA - AUSTRIA

([ IEEE SMC 2025 -

2025 IEEE International Conference on Systems, Man, and Cybernetics
October 5-8, 2025 | Vienna, Austria

SPECIAL SESSION

Title Code: 5wvfg

Federated Intelligence: Synergies between Federated Learning and Collective Intelligence
Category

Cybernetics

Organizer(s)

Costin Badica, University of Craiova, costin.badica@edu.ucv.ro

David Camacho, Universidad Politécnica de Madrid, david.camacho@upm.es

Ngoc Thanh Nguyen, Wroclaw University of Science and Technology, ngoc-thanh.nguyen@pwr.edu.pl

Keywords
Federated Learning, Collective Intelligence, Knowledge Aggregation, Distributed Systems
Outline

The convergence of Federated Learning (FL) and Collective Intelligence (Cl) is a new trend in distributed Al. While FL
enables collaborative model training across decentralized devices without direct data sharing, Cl leverages the col-
lective wisdom of heterogeneous agents to solve complex problems. Federated Intelligence (FI) combines the pri-
vacy preservation of FL with the problem-solving competence of Cl for more robust, adaptive, and responsible in-
telligent systems leveraging diverse distributed architectures and heterogeneous devices that dynamically handle
large heterogeneous data. This enables learning from statistically heterogeneous distributed data, leveraging the
collective decision-making of multiple agents, as well as mitigating their heterogeneous platforms.

This session will delve into the theoretical foundations, practical applications, and emerging challenges of Fl, high-
lighting key advantages of FL and Cl fusion:

e Enhanced Privacy and Security: FL's safeguards sensitive data, while Cl enhances privacy

e Improved Model Robustness and Generalization: Cl knowledge aggregation leads to robust, generalizable and
resilient models

e Scalability and Adaptability: FL enables scalability and adaptivity, while Cl meets the dynamic requirements

e Collaborative Problem Solving: Cl fosters collaboration enabling solutions beyond the capabilities of individual
agents

e Democratized Al: Fl empowers a trustworthy, fair and responsible Al landscape
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Topics of interest:

e (Cl-enabled privacy-preserving FL. mechanisms

e Cl methods integration in FL

e Federated meta-learning and transfer learning for personalized and adaptive Cl
e Distributed consensus for FL and Cl

e Flin cloud-edge continuum architectures

e Trust, reputation, and explainability in FI systems

e Statistical heterogeneous data handling in Fl

e Incentivized participation and collaboration in Fl

e Blockchain-enabled FI

e Flapplications



