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Fig.1 The flow chart of the proposed algorithm
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A novel sequential fusion filtering for multi-sensor system

with noise correlations

NING Tao's WEN Cheng-lin', YANG Yan-ping’, FENG Xiao-liang"'

( 1. College of Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China;

2. Yellow River Conservancy Technical Institute, Kaifeng 475004, China )

Abstract: A novel low-dimension sequential fusion filtering algorithm is proposed for the multi-
sensor fusion filtering problem with two kinds of system noise correlations: process noise and
measurement noise with one-step cross-correlations, the measurement noise with one-step auto-
correlations. Based on the low-dimension iterative orthogonal transformation, the method of
decorrelation is proposed, by which the measurements can be equivalently transformed as new forms
without system noise correlation. Then, combining the idea of sequential filtering, the measurements
can be dealt with according to their arriving sequence. Thus, a real time sequential fusion filtering
algorithm is obtained. The total deduction is conducted exactly in the sense of linear minimum mean
square error ( LMMSE), therefore the fusion estimation of system state is optimal. The final
simulation verifies the optimality of the proposed algorithm in dealing with the above noise correlation

problem.

Key words: sequential fusion filtering; noise correlation; multi-sensor system



