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Cooperative Optimal Output Regulation for Multi-agent Systems Based on
Distributed Adaptive Internal Model
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Abstract In this paper, a distributed data-driven adaptive control strategy is proposed for the problem of cooper-
ative optimal output regulation of discrete-time multi-agent systems, in the absence of precise information of multi-
agent system matrices. Based on adaptive dynamic programming and distributed adaptive internal model, two rein-
forcement learning algorithms, value iteration and policy iteration, are introduced to learn the optimal controller by
using online data, so as to achieve the cooperative output regulation of multi-agent systems. Considering that the
followers can only access the estimated value of the leader for online learning, in order to prove that the learned
control gain converges to the optimal control gain, this paper provides a rigorous analysis of the stability of the
closed-loop system and the convergence of the learning algorithm. The simulation results verify the effectiveness of

the proposed control method.
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