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Correlated measurement fusion Kalman estimators and

their global optimality
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(Department of Automation, Heilongjiang University, Harbin Heilongjiang 150080, China)

Abstract: For the multi-sensor linear discrete time-varying stochastic control systems with correlated measurement
noises and different measurement matrices, two weighted measurement fusion Kalman estimators are developed by using
the weighted least squares (WLS) method. They include the state filtering, state prediction and state smoothing. Based on
the Kalman filter in the information filter form, it is proved that under the same initial values, they are numerically identical
to the corresponding centralized measurement fusion Kalman estimators, so that they have the global optimality. However,
they can obviously reduce the computational burden. A numerical simulation example verifies their functional equivalence
to the centralized measurement fusion Kalman estimator.
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t 2Ot +1|t) zD (¢ +1[t) 20 (¢4 1)2)
0 [ —1.5028] [—1.5028] [—1.5028]
| —1.0366 | ~1.0366 | ~1.0366
s [3.6390 | [—3.6390 | [—3.6390 ]
~1.2996 ~1.2996 ~1.2996
0 [ 7.9729] [ 79729 [ 79722
~1.0972 ~1.0972 ~1.0972
t POt +1)t) PO+ 11t) PID (¢ 41|t
0 [1.0877 0.6504] [1.0877 0.6504] [1.0877 0.6504]
(0.6504  0.6967)  |0.6504 0.6967) | 0.6504 0.6967 |
s [1.0887 0.6529] [1.0887 0.6520] [1.0887 0.6529]
0.6520  0.6993]  |0.6520 0.6993] | 0.6520 0.6993 |
0 [1.0888 0.6529] [1.0888 0.6520] [1.0888 0.6529]
0.6529  0.6992 0.6529  0.6992 0.6529  0.6992
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