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Centralized and distributed robust state fusion estimation
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Abstract: The study of robust state estimation for uncertain multisensor system is an important field of multisensor fusion
estimation theory . Based on robust filtering theory, this paper develops polytopic models of uncertain multisensor system and cen-
tralized robust fusion estimation by linear matrix Inequality (LMI) method, and proves the exact transforming condition, by
which robust centralized estimation can be transformed to the distributed fusion method with the same fusion estimation perfor-
mance . Finally, an example is given to illustrate the estimation approach for the distributed uncertain multisensor system.
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2 BABHEBI(System model)
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x(k +1) = Ax(k) + Bw(k),

{ yi(k) = C;x(k) + Dw;(k), i = 1,2,3,-,N.
(1)

Heb REPUEM A, B,C,, D, REFRHIER, x (k) € R

2 ERZIRGERE, wk) € B BABRERE. &

RGHAE N MERER, v, (k) € R™ 2% | MERER

FIR IR, (k) € B™ HEAAHXHIE RS .
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3 &£hRXEE H, @4 it (Centralized ro-
bust H., fusion estimation)
Bk RH () RINEREN, T AENER ¥ >
0, TR EPXEH H, B IEE A

fk+ 1) = A2(k) + DB y(k), ()
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x(k +1) = Ax(k) + BL(k),

y(k) = Cx(k) + Dt(k). (3)

He

y(k) = [yTCk),y2(k) sy W (R 1T,

¢(k) = [w"(k) of(k) vv(k) 1T,

B=I[B" o], p=[0 D",
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RE IR

i(k +1) = Az(k) + Bg(k),

e(k) = Cx(k). ()
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A= [B,C A,]’ B = [Bff)]’

=11 -1, (6)
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N=R'T", M =(I-XY)N", (14)
HAbtEW R

(12).
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s.t.1) X(10); 2) K (11); 3) K (12).
HEMME B, X, R, H,M,S, T, Mkt R (13) &
(14) Frigg tH BB B UM TR Z T =W 2 X (15) .
4 HHXEE H, S &t (Distributed ro-
bust H,, fusion estimation)
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5 & RH1(Numerical example)
ZOREXTIN F A E SRS R

; 1
A B, = N - BLP = .

0  -0.8 0.45
x(k+1)=[0.9+a 0.5 x(k)+[_0.35]w(k)’
(k) = [0.35+ 5 —0.65]1x(k) +0.40,(k),

y2(k) = [0.35+b —-0.65]x(k) +0.40,(k),
Wit A E8 Ho IS, HP wlk), v (k),
v (k) WM T ERSHEAESE ,0< a0 <0.3,0<
b <0.3.

IR E 3 IR, E v = SR
TREPREE H BN RBURR R

o [—0.3568 _0.3207]

F=1 o0.719  0.0828!"
0.3666 0.3714]
0.4744) " B2 = 10, 4808!"

SURSEHER 1 BRI AT X B8 Ha BB A S H0N

A ERESE 2R, i B AT LS B LS HR g i
A P EUE B A NS T T 2

1 AEHF £ El(x -2 El(x,-%,)% #9304
Table 1 Comparison of estimation covariances of
E{(xl - f])Z} ,E{(xz - fz)z}

s a=0 a=0.1a=0.2a=0.3
ARETTE G b0 b=0.2 5 =03
. 0.4021 0.4171 0.4456 0.5435

£k H,, 1B 1
Fr ik Ho BB ER 0.5212 0.5299 0.5512 0.5888
. 0.4067 0.4205 0.4524 0.5578

H, & 2
B M SRR 0.5245 0.5325 0.5534 0.5905
AR 0.4011 0.4145 0.4404 0.5416
ERA R 0.5209 0.5289 0.5496 0.5858
£ 0.4011 0.4145 0.4404 0.5416
SRS AT 0.5209 0.5289 0.5496 0.5858

6 %51t (Conclusion)
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