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We investigate the desi?n problem of observer-based output feedback
controllers with the simultaneous design of scaling matrices for performance blocks. The choice of
observer-based controller is the compromise between the transparency in PID controllers and good
control performance in non-structured H infinity controllers. The simultaneous design of scaling
matrices and controllers is imposed by considering that multiple uncertainty blocks should be
incorporated when designing controllers for practical systems. For this problem, we invented design
methods for robust controllers as well as gain-scheduled controllers.

We also investigated conservatism reduction in the design problem of gain-scheduled controllers
depending on inexact scheduling parameters, and proposed a new design method via so-called
elimination lemma. The applicability of the method was examined by designing flight controllers for
experimental aircraft and conservatism reduction was confirmed by flight tests.
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