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Optimal Control Based on Reduced Order Models
of Partial Differential Equations

TIAN Rong-yu', ZHU Hui*

1. Continuing Education College , Shandong University , Weihai Shandong 264209, China ;
2. Office of Teaching Affairs, Shandong University ( Weihai Campus) , Weihai Shandong 264209, China

Abstract: In order to solve constrained optimization problems containing partial differential equations
(PDE) quickly and accurately, a model has been proposed on the basis of the optimal control problem
solved in partial differential order reduction method. Because the issue of partial differential equations con-
taining constraint solving optimization, problems will be time-consuming, which is difficult to meet the
needs of existing control and optimization. For such complex issues in the study of the nature of partial dif-
ferential equations on the basis, we have proposed a new model reduction method. By extracting the main
characteristics of the original model in singular value decomposition method to obtain a low-dimensional
space of basic functions, and in the Galerkin projection method, low-dimensional space of the original mod-
el has been projected onto the existing base function constituted, which can reduce model the purpose of
the order to quickly calculate PDE optimization problems. The simulation experiment results show that un-
der the reduced-order model order times lower case, the original model is still able to have a better approxi-
mation results. It follows that the method for quickly and accurately solving constrained optimization prob-
lems containing partial differential equations is feasible and effective.

Key words: partial differential equation constraints; singular value decomposition; Galerkin method ; re-

duced order model
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