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Abstract
Communication bottlenecks and data privacy present significant challenges in federated reinforcement learning (FRL),
particularly in scenarios like decision-making for connected vehicles over wireless networks. The development of a privacy-
preserving, communication-efficient algorithm for such problems remains an open question, as does the understanding of
the interplay between privacy, communication, and learning performance in terms of regret.

Content
This thesis involves designing a privacy-preserving federated reinforcement learning (FRL) algorithm with an efficient
communication protocol in under server-client structure and deriving the learning regret guarantees for reinforcement
learning. The FRL algorithm will be based on epoch-wise sub-optimal action elimination at each agent, with agents exchanging
knowledge with the server after each epoch. The algorithms will undergo theoretical analysis and performance evaluation
via numerical experiments.

Requirements
• Interests in reinforcement learning (RL) and distributed computing.
• A basic understanding of fundamental Reinforcement Learning (RL) concepts and algorithms, along with knowledge

of probability and statistics, is essential.
• Familiarity with statistical estimation theory is beneficial but not mandatory.
• Experience in Python for numerical experiments.
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