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Dynamic optimization of nonlinear systems with unknown parameters

FU Junt, PENG Yan, LIU Yan-hui

(State Key Laboratory of Synthetical Automation for Process Industries, Northeastern University, Shenyang 110819,
China)

Abstract: This paper proposes a novel and effective numerical solution method for dynamic optimization problems of
nonlinear systems with unknown parameters and inequality path constraints. Firstly, the unknown parameters are regarded
as decision variables of the dynamic optimization problem. Then, the infinite-dimensional dynamic optimization problem
with unknown parameters is transformed into a finite-dimensional nonlinear programming problem by using the multiple
shooting method. Furthermore, within the time interval where the inequality path constraints are violated, the path
constraint of inequality is replaced by finite multiple interior point constraint. Moreover, the transformed nonlinear
programming problem is solved by using the interior point method. Under a certain tolerance for the violation of path
constraints, after finite number of steps iteration, the unknown parameter value is obtained and the control strategy is
obtained, and then the convergence of the proposed algorithm is proved theoretically. Finally, two classic examples are
given to verify the effectiveness of the proposed algorithm.
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