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Effect of Initial Deviation on Kamlan Filter of State Vectors in Linear Systems

HONG Teng-Teng? HU Shao-Lin'?2

Abstract Kalman filter is widely used in system control, signal processing, spacecraft navigation and other fields. It has
come to light that the Kalman filter is composed of a series of recursion algorithms. When the filter is used in practical
projects, it is an open problem whether the biased initialization is infectious to Kalman filtering results or not, which must
be paid much attention to and solved down. In this paper, the effect of initialization deviation on the recursive Kalman
filter is discussed, a transmission formula is built to analyze the Kalman filtering difference which comes from initialization
deviation, and a sufficient condition is deduced for convergence of the Kalman filter of state vectors. Setting several kinds
of initial deviation values for simulation, series of simulation results are given for a 3rd-order observable system as well
as a 3rd-order unobservable linear system. Simulation results show that deviation of initial value may result in distinct
difference of the state filtering. The results given in this paper reveal that the initial value must be carefully selected even

if the dynamic system is an observable linear time-invariant systems.
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