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AN ATTEMPT FOR THE INTEGRATED OPTIMIZATION OF FLEXIBLE SPACE STRUCTURE AND ITS CONTROLLER

/NEFEH P (R B+ BAOE T+
Junjiro ONODA, Naoyuki WATANABE

A direct numerical optimization approach for the design of an optimal
controller, composed of a regulator and an observer, is proposed for the
integrated structure/controller optimization of flexible spacecraft.
Since the approach takes into account the uncontrolled residual modes,
it will not only optimize them based on an actual performance index
affected by the residual modes but also suppresses the spillover
instability. The approach is applied to the design of a controller for a
simply supported beam, and the characteristics of the resulting system
are investigated. The example demonstrates that the resulting controller
is stable even when LQG controller is unstable. The approach is
subsequently incorporated into a structure/controller simultaneous
optimization scheme and applied to the design of a beam-like flexible
spacecraft. The results demonstrate the effectiveness of the proposed
approach, the importance of taking into account the effects of the
residual modes, and the advantage of the simultaneous optimization.
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