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Synthesis of gain scheduled control systems based on nonlinear affine basis
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Parameter-dependent LMIs (linear matrix inequalities) have been playing a
crucial role in characterizing the controller design for parameter varying systems, and
comprehensive design methods have been established for linear parameter varying systems. However,
the parameter-dependent LMIs are generally difficult to compute, and efficient computation methods
have been required in order to broaden the practical application fields.

In this research, we propose a computation method for polynomial parameter-dependent LMIs based on
the Bernstein basis with parameter region partitioning. Furthermore, it is shown that the
conservativeness of the proposed method is characterized in terms of the parameter region
partitioning, and the solution accuracy is recovered at the 2nd order of the maximal region size.
The proposed methods are applied to the gain scheduled control for mechatronics and power grid
systems, and the features of the resulting systems are discussed.
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