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Abstract Compared with the centralized fusion filter and the distributed one, sequential fusion filter not only works
with the same fusion estimation precision, but also with the advantages of flexibility, adaptively, real-time and so on.
Therefore, a novel sequential fusion H* filter is proposed for the multisensor system with bounded energy noises in this
paper. Firstly, utilizing the method of measurement augmented, a centralized fusion finite horizon H* filter is given.
Then, based on the correspond relationship between the H filtering performance index and the quadratic inequality, and
the relationship between the stationary point of the quadratic form in Hilbert space and the projection in Krein space, a
novel sequential fusion finite horizon H filter is derived in this paper. Finally, the equivalency of the new filter and the

centralized fusion finite horizon H° filter is demonstrated from theory analysis and numerical simulation.
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H"(k—-1DHKk-1) -y % x

L"(k=1)L(k —1)] "FT(k,k—1) (48)

[F] 34,
Pi(k)=1+F(k,k—1)[Py'(k—1) +
Hy(k—1)Hy(k—1) =72 x
LTk —1)L(k—1)]) "F (k,k—1) (49)
Pi(k) = [P (k) + HE (k) H 1 (R)]

i=2,N
(50)

H = (50) w4n
Pyl(k)=Pri(k)+ Y HY (k)Hio (k) (51)
P(k)=1+F(k,k—1)[P "(k—1)+

N
Y H (k=1)H; 1(k—1) =7 x
i=1

LTk —=1)L(k—1)]) " "F (k,k—1)
(52)
W R (52) 530 (48) W4 X Pi(k —1)
5 Pk — 1) %, Pi(k) 5 P(k) A%, ¥
SRR A R H oo sk 5 b A BRI Ho
TR VILAIII N Py, 8 Py(k) = P(k).
IAAEREE( S UY SR C T E G &

A" (k)H (k) + P (k)] H"(k) =
kA (k) + P (k)] HT (k) =

(H,(k)P,(k)H," (k) + I)~! =

1

[P (k) + BT () Ha(k)]) HT (k) (54)

?

I - K(k)H(k)=1-[H"(k)H(k) +
PrY(R)) T HT (k) H () =

-1

(H(k)H(k) + P (k) Pr'(k) (55)
I — K;(k)H;(k) =
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(HF(R)H (k) + P (k)" PO (K) (56 %éﬁ%@@%ﬁr z(k >T L J(( ), L=11,0]. B,

X - bR e B R ot H*> BhRAKF =1 05,/%%}]

. ﬁjﬁmﬁé\ﬁrﬁﬁﬂ DEBE PR AL T A Wl R b SN @o=[0 1T, _
0.2k

(k%) = @(klk — 1) + K(k) x = [1,0], w(kk-1)=5 :)I;(u Sk)) y =
Y (k) = H(k)&(klk - 1)] = 172 1/2 | [ wi(k) = 2sin(0.5k)
(P (k) + Hy" (k) Hx (k) % 1/2 1 |7 | wak) = 2cos(0.75k)

(k)& (kk—1) + Z {(Pyt(k) +

Hy" (k) Hy (k)" H] (k) y;(k)}  (57)

J7 ot S PR Hoo JER A SR N A
INEEHT A PR A THE R

&y (klk) = &n-1(k|k) + Kn(k) x
[yN(k) - HN(k)i%NA(k‘M?)] =
(Py'(k) + Hy (k) Hy(F)) ™ %

PR (k)@ (klk = 1) + > ¢ (N, )y,(k)

(58)
Horr,
( N
p(N,i) = j=i+1 | (59)
Ky(k), i=N
L 4 = I— KN+i+17j(k7)HN+i+1fj(k)
420 (54) ~ (56) FON LR, 175
@(N,i) = (Py'(k) + Hy" (k) Hn (k) HE (k)
(60)
bESe (60) fRAR (58), R =K (57), & x(k|k)

= zy(k|k), 2(k|k:) = zy(klk). JTLA, 30H AR D108
Wb, R dg Ja A = EE T S A THE PR O 4 R Ak
THE, thidh (k\k

4 {REIE

%18 Hhris gl
0.71 1
xz(k) = [ 0 08l ] x(k—1)+w(k,k—1)

PG S 1% H AR )18 Bl B AT BR R, A% Ik
A TR A

y;(k) = Hiz(k) + vi(k), i=1,2

R T R UE AR SCER A B RS A BRI H > 98
Wik E P E S A BRI Hoo g8 S0 M,
AT L3R RGERHHAT 100 R KPR, Tﬁﬁ%
R 1 FE 2 &E 1 PR,

0.02
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0.01}
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Estimate
[

20 20 60 80 100
Bl 1 PIRRR S IR A T e

Fig.1 The estimate curves of two fusion filters

0.03 T
—— Filter 1
0.025 o
0.02f
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The absolute estimation error
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TIESH
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Fig.2 The absolute estimation error curves

AN TR B FSUE T 4 S5 A7 PR
H P8P e SRS A IRk Hoo DT VE AR
REEETTHI SR, i 1, B 2 &k 1 BRI
S RERTH, ASCBE e SR AT R H oo g8
JIEREE AT 4 SRl AT BRI H > S [F] 1K)
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TG L. 1y LA SC5 2 A P ST i Rl 5 R,
HENE KN bt 2TA Rl 5 b 1 I BEAT AR B, BLOR
UE R SR IR IR A5 T 5 S INE.

R MRS IEBT IR LR A TR 2

Table 1 Absolute estimation errors of two fusion filters

bk b RE Pt
RS Hoo 983 7R H>° 80k
TEH AR Filter 1 Filter 2
4o Al VR 2 ) B 0.0094 0.0094

5 SESRE

AL LA 5 B A IR B2 PRI AR R G N A
W T 2468 RGP T A A Bk Heo 38
W)@, BT A ARSI A — L
PE UL S PR REFR AR 55 N 3 A7 AE, K5 T Kalman J89%
(P B A A SR R A IR W U VAN RE B N T 7
SIEL S Hoo pEBERE. AR SCHE e R I EA Y 4
) JEAR, F — R BRI oo JE SLEHE) B 2 AL
WMARAR, Heah—PaEh AR GAPRE H> 3858
SR 5K HOO Y. (R PR H oo Y Ik RE R bR Ao —
A B/ M A FERIA Hilbert 2% 8] — R Y &
JE 5 Krein 23 [ IEAZ P52 2 0] IRRT R ¢ R A% —
R B /M IR AT 255 508, 158 T — M 54
SRS A PRI Hoo JEp s eSS iy N 5
PRI Hoo pEas. 3% Uy BT aUR G m AR, &l
FIAIE, Al rpo v BLR IS 6 R Ak A5 5 3R T AN T
AN 75 256 21 Pr Ay s A8 210k 2 Jm b T 4R b ok
B, ARUE T S8t RE 0 R v PR 5 S, i LA T
EAERY )T RIS S, BRAR T JE AR X R A AL B R
ELsR. T H BRI R BT E o e B T A SR
()7 51 AT BRI oo pE Rl & L Re g g 58
SRS AR BRI H oo S8 [R] R 8 RS B

AL B EAE R [12—13] N4R11 Krein 25[H]
PRESAGTHERR 2R, R Hilbert =3/ — k841
T mi 5 Krein 725 [A] IEAS % 2 AR WV ¢ &R, &
W S e A SN 2 AL A R e DA
BRdsk Foo 983 ] U, SR, Krein 2% [HPARASANTF
HAE WA 75 2 — P IT . U ARG S EA
ffise s 1 HE R Re BT A, IZR RGN 2L A&
PP 5o Hoo JEP G FE A TR — Pk
JERITT 2 —. BeAbh, AR L2 AR KR R G &
GeAR G, AT TR A A R H oo Y83 7 2400t
F RS R e R VA REBUIR R e ArS {0}
W, 7E 2 AL IER R, AW BN L PSR
45, PG O LB IR AR M S H R M R e, 184518 B A i
FEIR | FA 55 I 23 50 1 20 A B R DB ) L

H:T Kalman JEPE CAWEFTE F S 200 i
FHOGREHARIS T 438 T — RGBT IX e 53 b 5t
(R3PS BRARDE B il 5 505, R, S R GTME = 4
THRFPERFNIN, _EIREA A 2R A AHSCTE L Dl
R I GE TR PR LLRA . AT, MRS STy
PERFN, REAEE B L G DU RER . Z4
S R SN R RS s B R R AT By PP
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