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Data-driven Optimal Output Regulation With Assured Convergence Rate

JIANG Yi' FAN Jia-Lu' CHAI Tian-You'

Abstract This paper investigates the output regulation problem for linear discrete-time systems with disturbances
caused by exosystem and proposes data-driven optimal output regulation approaches with assured convergence rate,
including the state feedback based algorithm for the system whose state can be measured online, and the output
feedback based algorithm for the system whose state cannot be measured online. Firstly, this problem is decom-
posed into an output regulation equation solving problem and a feedback control law design problem. Based on the
solutions of the output regulation equation, by introducing the convergence rate parameter, an optimal control
problem with assured convergence rate is formulated and an assured convergence rate output regulator can be ob-
tained by solving this problem. Then, by using the reinforcement learning approach, this paper designs a value iter-
ation based data-driven state feedback controller which can learn the state feedback based optimal output regulator.
For the systems whose states cannot be measured online, the state is reconstructed by using historical input and
output data, and a data-driven output feedback controller based on value iteration is designed. Simulation results
show the effectiveness of the proposed approaches.
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