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Correlated Measurement Fusion Steady-state Kalman Filtering Algorithms

and Their Optimality
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Abstract
correlated measurement fusion steady-state Kalman filtering algorithms are presented by using the weighted least squares

For the multisensor systems with correlated measurement noises and different measurement matrices, two

(WLS) method. The principle is that a fused measurement equation is obtained by weighting the local measurement
equations, and then it accompanies the state equation to realize the measurement fusion steady-state Kalman filtering.
By using the information filter, it is proved that they are functionally equivalent to the centralized fusion steady-state
Kalman filtering algorithm, so that they have the asymptotic global optimality, and they can reduce the computational
burden. They can be applied to the measurement fusion filtering and deconvolution for multichannel autoregressive moving

average (ARMA) signals. Two numerical simulation examples verify their functional equivalence.
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o Ty = 0.5 HRFEAB, z(t) = [21(2), 22(2),
%ﬁﬂ?w@%ﬂ)eﬁ)ﬂw()% iﬁiﬁﬁ%
Uﬁ@w—lﬂlaé—l,a =1+4+0.5i,0% =
0.25+08i(i = 1,- m,ﬁ6_1 07_225m
ML T R, g (t) AR o MRS UL,
v; (t) R ML | ) 2 50 G 4 Hh =X Rl R AU
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ABIRIEE B 2, BT M, = - = My = I,
Mrﬁlmﬂﬂz[ ]f%%*ﬁu%%Aﬁ
A Kalman /ﬁ&ﬁ&%ﬂbﬂﬂﬂmm fil 324 Kalman
ﬁ&ﬁ&(yTUHﬁEM%Mme,%mﬁlﬂ
2 . e 1 LU H 2 (¢)e) Az (e]e) ETR
SENTZIER AN RN, 3R 2 WTUAE BRRSRZE T &
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FH AU k-5 84S Kalman 383 579% (1) Il 00

Kalman JE 48 (15 1

Table 1  The equivalence between the steady-state Kalman filters for the centralized fusion algorithm and weighted
measurement fusion algorithms (I)
t 50 200 500

[ —337.084804361834 | [ —17937.6340864951 | [ —139306.520 758 907 |
O (¢]t) —35.489 684 266 055 9 —415.733 626 663 509 —1245.829514 52293
—92.138 738792 388 81 —3.244524 599 695 36 —3.038600 681 10505

[ —337.084804361834 | [ —17937.6340864951 | [ —139306.520 758907 |
&0 (t]t) —35.489 684 266 055 9 —415.733 626 663 509 —1245.829514 52293
—2.138 738792 388 81 —3.244524 599 695 36 —3.038600 681 10505
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F 2 Rl G BIERINBOI I ELG HE (1) IFEAS Kalman 38338 R ZE 7 ZE S 1
Table 2  The equivalence between error variances of the steady-state Kalman filters for the centralized fusion algorithm

and weighted measurement fusion algorithms (I)

[ 0.72682792684759 0.57823733528169 0.283844 77115818 |
PO 0.57823733528169 0.70343348158453 0.53273530769041
| 0.28384477115818 0.53273530769041 1.107059 948 786 66 |
[ 0.72682792684759 0.57823733528169 0.283844 77115818 |
PO 0.57823733528169 0.70343348158453 0.53273530769041
| 0.28384477115818 0.53273530769041 1.107059 948786 66 |

# 3 HrpE S FEA BRI L& 8% (1) 95838 Kalman TRES 1954014
Table 3  The equivalence between the steady-state Kalman predictors for the centralized fusion algorithm and weighted

measurement fusion algorithms (II)

t 50 200 500
. —24.555 5578321013 —279.442 599 151 762 —836.601 449 590 392
2O (t 4 1|t)
—1.954003 111 59435 —2.161797 162221 18 —2.911 440017 841 49

L —24.555557832101 3 —279.442 599 151 762 —836.601 449 590 392
& (t 4 1]t)

—1.954003 111594 35 —2.16179716222118 —2.911440017 841 49

F4 HErh AR A BERINBOW I G 5 (IT) A4 Kalman PR 10122207 22 S5 1
Table 4 The equivalence between error variances of the steady-state Kalman predictors for the centralized fusion

algorithm and weighted measurement fusion algorithms (II)

o 0.81540807542271  0.537914 051 74155
0.537914051 74155  0.615 208789310 69
S 0.815408 07542271 0.537914051 74155
0.537914051 74155  0.615208 789310 69
My D () el 2 x 1, Wi i e, 5 Hy = Hyy = [ 0 1 } (64)
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(63) Kalman & 8 535 A 0 BOW I @& 2 4 Kalman
YEPEELE (IT) T L7350 3L Matlab /j 2045 S n 3%
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1 T, 0.5 T2

b =




3] PR S AHOCWI R 5 3548 Kalman JE 28 R APk 239

A Kalman S IR 4 O (1) 1I4E%
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