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Abstract: In this paper, by incorporating the approximate optimization algorithm, which is derived from actor-critic
structure in reinforcement learning, into the backstepping, an optimal tracking control strategy is proposed for a class of
nonlinear systems with immeasurable states and input constraints. First, a nonlinear observer is constructed with neural
network to estimate the immeasurable states. Then, a non-quadratic cost function is designed to solve the problem of
controller constraints. Compared with the existing optimization methods, the optimal tracking control method proposed in
this paper not only has the advantage of backstepping technique in addressing the n-order system tracking problem, but
also ensures that all virtual controllers are optimal. And this method simplifies the controller design. Finally, according
to Lyapunov stability theory, it is proven that all signals in the closed-loop system are uniformly ultimately bounded. The

effectiveness of the proposed method is verified by the simulation results.
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Fig. 1 Block diagram of the optimal control design based on reinforcement learning
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