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Separate stochastic bias two-stage decoupled wiener filters
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Abstract: Using the modemn time series analysis method, based on the ARMA innovation model and Wiener state filters,
the separate stochastic bias two-stage decoupled Wiener filters are presented for the first time for systems with stochastic bias,
which formed a new technique for treatment of bias. Compared to the classical two-stage Kalman filters, they have the following
advantages: 1) they can handle the filtering, smoothing, and prediction probiems in a unified framework; 2) the computation of
the Riccati equations is avoided; 3) they have the optimality and asymptotic stability; 4) the complete decouple is implemented;

5) they are suitable for real time applications. Two simulation examples show their effectiveness.
Key words: stochastic bias; input bias; sensor bias; separate bias filters; two-stage decoupled Wiener filters

1 5] = (Introduction)

XTEARGMELLIE (5 3, &%) Friedland!"
T AW B Kalman B AL ERDE MR E,
SCRR[2 ) B R4 BIAL RV R 25 R EE R R B
HRERLHITHE Riccati 78, HTHEAERE AR
BEGE— Ab 32 I8 O . 1B A0 TR 0] B A A A ARt R
BB B EL Kalman 3B 3 B A LA LBE. AR
PriE SCER (4] 4 T 4 B BE L IR 25 B 1 P ER Kalman
R BNEATLETR R B, 3T, A XA
BRI D) T ARMA 37 B AU AD
Wiener R 3 2806, R IR B T H B A9 5> BE BEAL
i 22 P ER A 7% Wiener JE IR 28, SRR T LR B 5. 4k
Friedland VB R Z M BH R 2 /5, | T —H I 10
RELEHAR.

% BH LR ER B R AL

x(t+1) = &x(e) + Bb(e) + w(e), (1)

y(t) = Hx(t) + Gb(1) + v(1), )

5(r+1) = b(t) + £(2). (3)
He, 2(¢) € R AHRE,y(t) € R™ IR, 5(e)
€ R N IRMNBEDLE SRS (3) BRI BEHLIR 2,
w(t),v(e) F £(2) RBHME, FEBEEN Q, > 0,
Q, >0 Q; > OKIM L B /X (P, H) I5Es
AW, P,B,H,C HEHHERKE, % ¢ =0,B = I,,
I, An x n BATRE W 6(e) M8 ARZE,Y B =0,
G = L, b(e) M{EREE(RIY) W2,

M EREFRI(y (e + N),y(t + N=1),-)
KRE 2 () MEVRZE b(t) B EXR S Wiener 38
Far (el e+ N)FbECGe )t + N, ENTEE WY
y(t + N) ERM AN R RS RER, HaTEN
ARMA i # Wiener lEEERIER . 3T N = O, N > 08¢
N < O, TR DI L R s PR 48 .

» XSWH . BERBERPERSE(69774019), B AL ARBERSE (01 - 15)HHTH.

W HB B 39:2000 - 02 - 21; 4 iEcHs B 39 . 2001 - 02 - 26.


http://www.cqvip.com

756 EHBEESESNA 19%

2 S EBEEYVRE R EBR Wiener JE B &%
(Separate stochastic bias two-stage decoupled
Wiener filters)

ETHRES, IIAETRE

(1) = (£7(e),67(2)J". (4)

A1) ~G)AERETTUN RE

2(t +1) = &x(1) + w(s), (5)

y(2) = Hx(2) + v(2). (6)
HpEX

w(t) = (w™(2), ")),

_ ® By _ (7

[@ = [0 Ip], H=1[H,G].

BRw(:) REDME, FEEN 0 = diag(Q,,0,)
RIS TF o(e) WA, B (S5)M(6)H
y(¢)=H(L,,-q7'®) g 'w(e)+v(2). (8)
Hb g ' WRNHERET SIAL R R
H(Lp-q7'®) g =47 (g C(g™). (9)
Heh A(g™) M C(g™) AWM X(¢7Y) = Xo +
Xig7h v 4 X,q7 " REMAERE,HE X, = 0(i
>n.),BH Ay = 1,,Co = 0. B(9RA(8)FE
ARMA # B aRIs]
A(gy(t) = D(g7")e(t). (10)
Hp D(gHVRBEMN,Do= L. HB 1) ER"H
FTHEFTEEN Q. HERE , HASMESR
D(q'l)e(t)= C(q'l)w(t)+A(q_l)v(t).(11)
D(q™') #1 Q. T Gevers-Woutersl VB #: 35K 15 .
Il iR (D,H) HELETMT, W
FG(5),(6) A HHEIEE Y Wiener RIS T 35
£(t1t+ N) = Ky(g)D (g Dy(t + N)
(12)
W Dy = I, MG ENR
DN (g™MA(g™") = A(g™H)D N (g™), (13)
H Ky(g™") XK

KN((]-I) =
S 0 aCa™) - SV (g VA ()
Ly (g7 A(g™M)]. (14)

MED =0(i <0) BHj=0,FT = (FOT,

N
(g™ = D QFIQ ¢, 6 = w,v. (15)

i=0
H L(g™") = 0(N < 0), F® TN
F[o=—DlF,;o_l—"‘—DndFﬁ"d+\Ifl-o, F,-o=0(i < 0)

(16)

Hbh w? = C, ¥ = A, H J(¢7) ITRERE
{5(q'1) E(g)A(g™") + ¢"J:(qg™") (i > 0),
Ji(g™") = D(g7M)¢'(i < 0).

(17)
rR2EaTWEN 0 = (HT, (H)T,,
(HOF-D)TIT, g HETRMEIE B, E¥that 0* A3k E
K
0* = (") = [Qg, 0y, ,Q1). (18)
EE WHHIRERSZ() -~ G)E(P,H) X
TETAUMKBERT, FHEREN I ERILRE
BB iR AR Wiener 38 I 2%
(e 1t+ N) = Ka(g)D gDyt + N),

(19)
5(e1t+ N) = Knw(g™)D (g™ y(t + N).
(20)
He¥ Ky(g™!) HRERN
Kw(q™)
-1y _
Ki(q™) = Kb,,,(q-‘)]‘ (21)

EMNATRAIGFEEENHEMEB ARMA & #
Wiener 38 I 8%
Da(gDx(t 1t + N) = Kw(gD)y(e + N),
(22)
Din(g™)b(s 1t + N) = Ky(qg " )y(t + N),
(23)
W Do = 1o, Diw, = I, MIER R
-D(gKN(g™") = Kn(g D (g™"), (24)
Dia(g DEKm(g™") = Kw(g™HD (g7, (25)
RENA -FHHERENHEFA ARMA 3
Wiener 38 I 8%
detD (g ™)x(t1t+N) = Ky (g )adiD (g7 )y (£ 4+ N),
(26)
detD (g6 (t11+N) = Kyn(gVadiD (g™ y (£ +N).
(27)
i H(4)M(12)48(19) ~ (21). #1(19),(20),
(24) F1(25)78 (22) A (23). H (19) M (20) H HEFE
ﬁ‘l(q'l) = adjﬁ(q‘l)/detﬁ(q_l) 15(26) Fn(27).
B D(g) REEMM(13) 518 D(g™!) REEM,
FHE1(24) F1(25) 518 Dv(g™ ") M Dy (g~!) BREBE
), 8 L3R Wiener SIS RET IR E R . UEEE .
‘it xfm&l (n=1) E5%0)~03),EL
B R BT A #EER E A9 4 B8 B AL 22 7 B AR A
i HE Wiener 38 I 2%


http://www.cqvip.com

53 B BAYLW 2 B B 48 Wiener 38 3K 2% 757
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