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Application of Distributed Federated Learning Combined with
Coalition Game in the Internet of Things
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2. School of Computer Science and Technology, Hainan University, Haikou 570228, China)

Abstract: As a new distributed machine learning paradigm, federated learning can effectively protect data
privacy in Internet of Things (IoT) applications, but it still faces challenges such as low model update effi-
ciency and poor real-time performance. To address these issues, a new model combining distributed feder-
ated learning and coalition games is proposed, where clients collaborate in federated learning by weighing
the benefits and costs of forming a coalition. Given the limited resources of devices in the IoT, a leader is
selected within the coalition to coordinate the training process. To guide clients in adaptively forming coali-
tions while ensuring the accuracy and efficiency of model updates, a distributed coalition formation algo-
rithm was designed. Through continuous execution of coalition mergers and splits, the ultimate coalition

partition is achieved to maximize the utility of cooperative devices. To ensure a fair distribution of coali-
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tion costs, a cost allocation mechanism is proposed to maintain the stability of the algorithm's results.

Finally, experimental comparisons with other strategies validate the effectiveness of the proposed model.

Key words: federated learning; model update efficiency; coalition game; leader selection; distributed

coalition formation
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