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Abstract: This paper considers a decentralized H2 control problem for multi-
channel linear time-invariant (LTI) descriptor systems. Our interest is to
design a low order dynamic output feedback controller. The control problem
is reduced to a feasibility problem of a bilinear matrix inequality (BMI) with
respect to variables of a coefficient matrix defining the controller, a Lyapunov
matrix and a matrix related to the descriptor matrix. Under a matching
condition between the descriptor matrix and the measurement output matrix
(or the control input matrix), we propose to set the Lyapunov matrix in the
BMI as block diagonal appropriately so that the BMI is reduced to LMIs.
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1 Introduction

It is well known that descriptor systems (also known as singular systems or implicit sys-
tems) have high abilities in representing dynamical systems. They can preserve physical
parameters in the coefficient matrices, and describe the dynamic part, static part, and
even improper part of the system in the same form. In this sense, descriptor systems are
much superior to systems represented by state-space models.

There have been reported many works on descriptor systems, e.g., [2, 13, 10]. Among
these works, Ref. [10] applied the LMI approach (e.g., [2]) to stabilization and H∞ control
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