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Design of Suboptimal Robust Kalman Filter for Linear Systems with Parameter
Uncertainty

Jin Seung Hee®, Kim Kyung Keun®, Park }Jin Bae’, Yoon Tae Sung"™
Yonsei University”, Changwon National University™

Abstract — This paper is concerned with the
design of a suboptimal Kalman filter with robust
state estimation performance for system models
represented in the state space, which are
subjected to parameter uncertainties in both the
state and measurement matrices. Under the
assumption that the wuncertain system is
quadratically stable, if the augmented system
composed of the uncertain system and the filter
is controllable, the proposed filter can provide the
upper bound of the estimation error variance for
all admissible uncertain parameters. This upper
bound can be represented as the convex function
of a parameter intr‘oduced in the design
procedure, and the optimized upper bound of the
estimation error variance can also be found via
the optimization of this convex function.
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Fig 1. Performance comparison between the
standard Kalman filter and the proposed filter
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