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Design of Suboptimal Robust Kalman Filter via Linear Matrix Inequality

B R B

kB 8T

(Seung-Hee Jin - Tae-Sung Yoon * Jin-Bae Park)

Abstract - This paper formulates the suboptimal robust Kalman filtering problem into two coupled Linear Matrix
Inequality (LMI) problems by applying Lyapunov theory to the augmented system which is composed of the state
equation in the uncertain linear system and the estimation error dynamics. This formulations not only provide the
sufficient conditions for the existence of the desired filter, but also construct the suboptimal robust Kalman filter. The
proposed filter can guarantee the optimized upper bound of the estimation error varnance for uncertain systems with
parametric uncertainties in both the state and measurement matrices. In addition, this paper shows how the problem of
finding the minimizing solution subject to Quadratic Matrix Inequality (QMI), which cannot be easily transformed into
LMI using the usual Schur complement formula, can be successfully modified into a generic LMI problem.
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trace(Y) ol td HAAis A9 = A 319 LMIP 4
o} e Wt nfF A2y FAY HE FHoEM A&
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