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This paper focuses on the SDRE nonlinear regulator for
solving nonlinear optimal control problems, and reviews the
theory developed to date. Existence of solutions as well as
optimality and stability properties associated with SDRE
controllers are the main contribution in the paper, discussing
issues that are still open for investigation.

The rest of the paper is organized as follows. In Section 2, the
formulation of the nonlinear optimal control problem, the
concept of extended linearization and the SDRE controller
for nonlinear optimal regulation are presented, reviewing the
dditional degrees of freedom provided by the nonuniqueness
of the SDC parameterization. In Section 3, the necessary and
sufficient conditions for the existence of solutions to the
nonlinear optimal control problem, in particular by SDRE
feedback control, are reviewed. A theoretical study of the
stability and optimality properties of SDRE feedback controls
is pursued in Section 4 and Section 5, respectively. An
overview of the capabilities, design flexibility and art of
SDRE control is presented in Section 6, demonstrating how
numerous systems that do not meet the basic structure and
conditions required for the direct application of the SDRE
technique can be systematically converted to systems having
the proper structure and conditions. Finally, the survey is
concluded with a discussion of issues for investigation in
Section 7. Due to space limitations, the practical use of the
SDRE methodology is left for congress presentation.
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