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Approximate optimal tracking control for nonlinear systems based on
neurodynamic optimization

JI Zheng, LOU Xu-yang', WU Wei

(1. Key Laboratory of Advanced Process Control for Light Industry of Ministry of Education, Jiangnan University,
Wuxi 214122, China; 2. School of IoT Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: This paper proposes an approach to approximately solve the optimal tracking control problem of a class of
continuous-time nonlinear systems with input constraints. For a class of single-input single-output nonlinear systems
with the tracking cost function in finite time, the proposed optimal tracking control method will make the corresponding
cost function of the target system approximately optimal. Firstly, the cost function of the optimal control problem is
expanded along the time by Taylor series, and an approximate cost function is obtained. Then, based on the observability
condition, the problem is further transformed into a nonlinear programming problem. Then, the neurodynamic approach
is applied to solve the approximate optimal control problem, where the control input is the decision variable with
inequality constraints and the corresponding recurrent neural network module is given. In addition, the stability of the
closed-loop system is proved under certain conditions. Finally, two examples are provided to verify the effectiveness of
the proposed method.
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