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A Fixed-Interval Smoothing Algorithm for Linear Systems with
General Correlated Noises
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Abstract; In view of on the incomplete consideration of noise correlation in the fixed-interval
smoothing algorithm for maneuvering target tracking, an optimal fixed-interval smoothing algo-
rithm is proposed for discrete-time linear system with general correlated measurement noises and
process noises. Based on the linear unbiased minimum variance estimation theory, the new algo-
rithm estimates the system states recursively by using the centralized expanding-dimension meth-
od with all measurements in the fixed interval, and calculates the correlations between the errors
precisely using analysis of the error transfer property. Compared with the uncorrelated Kalman
smoothing algorithm and the forward-backward filtering based fusion-smoothing algorithm in
which only the measurement noises correlation is considered, the new algorithm is the best one
under the hypothesis of Gauss distribution. Bigger the correlation coefficient is, more obvious the
superiority of the new algorithm is. Simulation results show that when the correlation coefficient
is 0. 36, the root mean square error of position tracking of the new algorithm is decreased 38% or
more compared with the uncorrelated and measurement correlated Kalman smoothing algorithm.
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