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Event-triggered Integral Reinforcement Learning
Control with State Constraints

TIAN Fenming'?, LIU Fei'"*
(1. Key Laboratory for Advanced Process Control of Light Industry of the Ministry of Education,
214122, China;
214122, China)

Abstract: In order to overcome the limitations of full-state symmetry constraints and frequent update of control policy, aimed at

Jiangnan University, Wuxi

2. Institute of Automation, Jiangnan University, Wuxi

an optimal control problem for a class of affine nonlinear continuous systems with partially unknown dynamics, a controller design
method for the event-triggered integral reinforcement learning with state constraints is proposed. The method is a data-based online
policy iteration approach. Firstly, the system transformation is introduced to transform the constrained system into the unconstrained
system. Next. based on the event triggering mechanism and integral reinforcement learning algorithm, the system transformation.
policy evaluation, and policy improvement are alternately operated. Finally, the system will satisfy that the full-state constraints,
cost function and control policy will converge to the optimal values respectively, and it can reduce the update frequency of the control
policy. In addition, the system stability is strictly analyzed by constructing the Lyapunov function. The simulation experiment of the
single-link robotic arm verifies the effectiveness of the proposed algorithm.

Keywords: affine nonlinear system; optimal control; event-triggering control; integral reinforcement learning; neural network
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