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Local Asymptotic Stability and Optimality of Kalman Filtering

DENG Zili
(Institute of Applied Mathematics,Heilongjiang University + Harbin,150080,PRC)
ZHANG Huanshui

(Research Centre of Automation,Northeastern University * Shenyang,110006,PRC)

Abstract: Using the modern time series analysis method and non-recursive state estimation theory,
this paper presents local asymptotic stability and local asymptotic optimality concepts for systems which
are completely observable,but are not completely controllable,and their relation is discussed. It is proved
that this kind of systems is locally asymptotically optimal and locally asymptotically stable. A new ap-
proach for constructing the greatest local asymptotic optimality region is presented,and its geometrical ex-
pldnation is given. The classical Kalman filtering stability theory is extended and developed. A calculation
example and its simulation results are given to show the usefulness of the proposed results.

Key words; complete observable, non-complete controllable systems; steady-state Kalman predictor ;

local asymptotic optimality; local asymptotic stability; local asymptotic optimality region.
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