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Abstract:

This thesis investigates the problem of weighted H, reduced-order

2
controller design. Traditional method introduces weighting functions
into the design procedure, which increases the order of the controllers.
Furthermore, it leads to the situati on that some poles of the augmented
plant (i.e., the weighted plant) are fixed, causing difficulty in
closed-loop pole placement. To make improvements concerning the two
questions, only a part but not all of the weighting function is
incorporated into the plant. Suffi cient conditions for the problem are
derived utilizing a particular choice of  variables. As a result, in the
affirmative case the order of the controller is equal to the sum of the
plant's order and the order of th e part of the weighting function

incorporated into the plant, which in total lies between the plant's order

II



and that of the weighted plant. In addition, the proposed method is
capable of performing regional pole placement, regardless of the poles
of the weighting function falling w ithin the specified region in the
complex plane or not.

The solvability conditions derived for the problem are in terms o f
linear Matrix Inequalities (LMIs), whic h can be solved efficiently using
MATLAB. Finally, the controller is implemented on FPGA(DE2-115)
development board. When integrated with Simulink the results of the
hardware-in-the-loop simulation validate the effectiveness of the

proposed method.
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