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ADP-based Dynamic Event-triggering Method for Asymmetric Constrained Systems
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Abstract In this paper, an adaptive dynamic programming-based dynamic event-triggering method (DEM) is de-
veloped to solve the optimal control problem of nonlinear continuous-time systems with asymmetric constraints for
both state and control. First, a nonlinear mapping function is used to transform the control problem of asymmetric
constrained systems into an unconstrained form. Then, a static event-triggering method (SEM) is designed, where
triggering conditions are only associated with the current state. Based on the SEM, a DEM that relies on an addi-
tional internal dynamic variable is developed, whose triggering condition is also related to the system historical in-
formation. In fact, the DEM is an advanced method of the SEM. Theoretical analysis proves that the DEM can fur-
ther save computational and network resources while ensuring system performance. Finally, the neural network-
based implementation is presented. The effectiveness of this method has been verified in the simulation experiment
environment of the unmanned surface vehicle.
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