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Adaptive Optimization Tracking Control of Nonlinear Systems
Under Full-State Constraints

CHANG Ru', LIU Zhimeng', SUN Haojie!, BUyChunning”*
(1.School of Automation and Software Engineering, Shanxi University, Taiyuan 030006, Shanxi, China;
2. School of Electronic and Electrical Engineering, Cangzhou Jiaotong College;€angzhou 061199, Hebei, China)

[ Abstract)] In this study, the prescribed performance optimization tracking control problem of uncertain nonlinear
systems with full-state constraints is addressed, and a control, scheme combining adaptive control and optimal
compensation is proposed. First, by using barrier function-based nonlinear mapping techniques, the constrained
states and tracking error are mapped to unconstrained variables. This results in a convergence problem of
unconstrained variables, which replaces the problemsof full-state constraints and prescribed performance tracking
control. Second, an error system related to ¢he uncenStrained variables is constructed, an adaptive controller is
designed using backstepping and filtering techniques,” and the optimal compensation controller is obtained via policy
iteration by minimizing the cost function.\Subsequently, the semiglobal uniform ultimate boundedness of the
closed-loop error system is proven using thexllyapunov stability theory. Finally, theoretical analysis and numerical
simulation are used to verify that the proposed control scheme ensures that the system output tracks the reference
signal with good transient stabilitysperformance within the preset time and that the system state does not violate
constraints.

[Key words] uncertain“nonlinear systems; reinforcement learning; prescribed performance control; full-state
constraints; optimal control
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