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Multi-sensor information fusion optimal Kalman filter for

time-delay systems
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Abstract: Based on the optimal weighted fusion estimation algorithm with minimum variance, a non-augmentation dis-
tributed weighted fusion optimal Kalman filter is given for discrete linear state time-delay stochastic systems with multiple
sensors. The cross-covariance matrix of filtering errors between any two-sensor subsystems is derived for state time-delay
systems. It has the same accuracy with weighted fusion filter with state augmentation. Compared with local filter based on
each sensor, the distributed fusion filter has higher accuracy. Compared with the optimal filter with state and measurement
augmentation, it has lower accuracy, but avoids the high-dimension computation and the large memory by augmentation,

and has the reduced computational burden. A simulation example also shows its effectiveness.
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Table 1 Comparison of accuracy for local filters,
distributed optimal weighted fusion filter
and augmented optimal filter

JEWAS LF1  LF2 LF3 NAWFF SAWFF SMAOF

JiZE  3.2094 3.8961 4.0222 1.7489 1.7489 1.5210
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Fig. 3 Kalman filter based on single sensor 3
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Fig. 4 Distributed weighted fusion Kalman filter
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