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Cooperative linear quadratic differential games based on reinforcement learning
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Abstract: In this paper, the Pareto optimality of the infinite horizon cooperative linear quadratic (LLQ) differential
games with partially unknown system is studied by using reinforcement learning. Firstly, the policy iteration
algorithm is derived by collecting the state information of each player to obtain the approximate solutions of the
corresponding algebraic Riccati equation (ARE) under the premise of only knowing partial matrix parameters of the
system dynamics. Secondly, the convergence of the algorithm is rigorously proved by recursion. Based on the
convex optimization theory, the Pareto optimal strategy and Pareto optimal solutions are obtained by employing the
weighting approach. Finally. the feasibility of the proposed theoretical algorithm is verified by simulation results.
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