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A PCA-based algorithm for Kalman filtering
in colored noise environments

Liu Nan, Song Wenlong
(College of Mechanical and Electronic Engineering, Northeast Forestry University, Harbin 150040)
Abstract

Principal component analysis (PCA) was used to improve Kalman filtering”’ s precision and reliability perform-
ance in a colored noise environment. With the predictive function of Kalman filters, this method processes the sig-
nal in a window which determines the Kalman predictive center. Then the PCA is used in the data of the window,
and the prediction value is corrected. In the process of filtering, the parameters are continually estimated in the
window. This method does not depend on the future knowledge of noise dynamics and heavy computational effort
needed. The simulation results show that the algorithm can be easily implemented, and it has low mean square and
good stability. Experimental results show that the PCA Kalman filiering model could perform better for the state esti-
mation with low complexity.

Key words : Kalman filter, colored noise, principal component analysis (PCA) , prediction value, state esti-

mation
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