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Knowledge-driven Efficient Safe Critic Learning Control for Nonlinear Systems

WANG Ding"*** LI Xin***' ZHAO Ming-Ming"**' QIAO Jun-Fei">*"

Abstract In this paper, a knowledge-driven efficient safe critic learning control algorithm is developed for discrete-
time nonlinear systems subject to state constraints. First, leveraging knowledge transfer techniques, prior know-
ledge from historical tasks is utilized to enhance the learning efficiency of the critic learning control algorithm in the
current target task. Meanwhile, a class of monotonically decreasing decay functions is constructed to avoid the im-
pact of prior knowledge on the optimality of the control strategy. Secondly, by designing an appropriate barrier
function, the original state-constrained optimal regulation problem is transformed into an unconstrained one,
thereby enabling the development of a safe critic learning control framework. By leveraging the proposed control al-
gorithm, the optimal control problem for a class of nonlinear systems with state constraints can be efficiently solved.
Furthermore, to provide a rigorous theoretical basis, the convergence proof of the proposed control algorithm and
the stability criterion of the control strategy are presented. Finally, the effectiveness of the proposed algorithm is
verified through two numerical simulation examples.
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Fig.2  The test error of the MN (Example 1)
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Fig.3  Convergence trajectories of the iterative value
function under different A values (Example 1)
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