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BET I, R REE—REEREMATHRE, BT i s, ERYEARE
BEAE—EEERNEDN, SMREFTENEHTRETEZERLINTRETEETLSE
1.

2 IRy E

ZIB TN AZEEHEILAS
x(k + 1) = Ax(k) + Bu(k) + v(k) (1a)
KNETTE
y(k) = Cx(k) + w(k), (1b)

XEB x(k) € R* 4iRE;u(k) € R™ e A; y(R) € R? ANERTE., BRAEKRS
v(k) FIRERE wk) AAENENESHARERFES, HEBE o3 A V>0 M
w >0, FMIBRE x(OREDHE =(0O)fphEE P0), 5 vk) f1 wlk) K X%,
REETREFER
X(k + 1) = Ax(k) + Bu(k) + K(y(k) — Cx(k)), (2)
HETREZENREWDHTEN
P = limP(k) = hmE [e(k)e(k)],e(k) = x(k) — %(k).

t-r-m

Bi% oi(i =1,2,---,n) %% i MREDEMBEITNRZENFEAR,V YRGS 5
B e NE, WAXHWENRRRI T, RITERMRENEE K, FR LKA SER
VIE ORI V 2RI o<V < V), FRIBLKR AL

[Pl <oi (i=1,2,---,m), (3)
XE,[PLl; RAREEPHE i MtfATE, REFTELNRE ol(i = 1,2, ,n) RR/NF
B NRE/NTEGETRENRNT £,

3 FRGRMIEH

A1), (2)R][1E

e(k +1) = (4 — KC)e(k) +v(k) — Kw(k), (4)
P(k+1)=(4—KC)P(k)(A —KC)T+ KWKT+ V, (5)

% A— KC REIESA ST RAERAN), WERSH, (5N Y
P=(A4A—KC)P(A—KC)T+KWKT+V, (6)

HEPHRE P=P' =0,
A TRIEEERRE Y, e
[Y],-igo'ﬁ(i;— 1,2,--+,n), (7)
FAERE Y, 5E6)FRRA
(P—Y)— (4 —KCYP —Y)(A4—KCYT+Y
— (4 —KC)Y(A4 —KC)T — KWKT —V =0, (8)
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3 Ml RTIRSE: BECRIENI BRI E AT N A —— SRR 5 B AR ER

S—

H Lyapunov FREMERTIA, G

Y —(A4—KC)YY(A—KC)T —KWKT —V >0 (9)
AL, 4 — KC WfaEh,

P—~Y<0, [P),,<[Y];<c(i=1,2,---,mn),

BE—35, & Y—(A—KC)Y(A—KC)T— KWK —V >0 (10)
ALY o<V <V B,OO)RNBRARBEE., A, ABEEEYHN K, (1—KC) &
e, H(10)3Nakar, Bl Al 2 & ik THE 5.
A KR Frobenius REAR, 518
SIB1. EX Ky=AYC'(CYCT + W), M10)RXEM T
Y-V —AX 4+ CTWC) AT > (K — Ky )(CYCT+ wWH(K — KT, (11)

R
Y—V—A(Y'+ CTWIC) AT > 0 (12)
BRAL, R AT 2B B @ > 0, {F A%
Y —V —A(Y '+ CTWC) 4T — 0 >0 (13)
Bz, H(13)XARFSERMWBAKT ».
5

Y=V —A(Y '+ CTWIC)AT — Q0 = (K — K )D(CYCT + W)(K — Kp)T (14)
B AL, B E T R R 5 12
Y=(A4—KCO)Y(A—KC)TH+ KWKT+V +0Q (14"
B3, ATPAEBIAER(11),(10) %2 (9), A A YIESE, H Lyapunov FREMEE B (14")
o Al A — KC 1258, B, BB MTFER: SATHBR(RN Y > 0,%512)K
RAZ, M5 (14) S (14D B K 18 0 T R0 BB I8 I 1 25.

THE(4)FCKE K, ES
LLT =Y —V — A(Y™* 4+ CTWC)'4T — Q, (15)
TTT=CYCT+ W, (16)

Hrp L€ R*®, T € Re*?, NI(14)X AT ERY
LLT = (K — K)TTT(K — Ky)7,

NI
LU = (K — Ky)T,
L UG EREL R, B UUT =1, N

K= AYCT(CYCT+ W)+ LUT™, (17)

EIR., SHEAEEEEY HR(7),(12)25K, Wia(7)XNrieEriElzEis K l{#E15
WMEABEEE VATV 2T, RE[BITREENRBRE T ZBAHEG)R.

AR 1, TRPEH, &), (12)RASRIE, HSBERNEEKEESITE, MR

e ZKIRME ] Riccati HEEH, Lyapunov 7‘5%”232 L PR,

WA 2, MEHMESTIEAERI, BT Y,0,U BB AKRE—, H R8BI

BRAH—, ZEREEIZITNAFMAXESHERBIFHFOEREXR, mEEodEdER

REKS, X HEBPRE® B X AFE, BRI, R L8 RN B—REK, 7@
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SHERRERBHER(),(12)AWEEE Y, R KNERE.

4 bz

EOLE) BFRER BRI S, BRE TR IR bR B —E 70 BN HL3) » H 10 0 fir
BERANT—TEAENARE B ., XITRENEEARGEGIT LTS, IXEL
2 RRUMR R IE (L T — R AT Z A BRIFT & 12,

REMESRELRER, KE x = (%), B x, M x, BRAMBERNEE D E.
HINR BT ELNEITEN:

x(k+1)=[;

SECET G

k) =[] * ) + w,w — 1.

MERITEE R K, Y EEIMREEE VE MV ZEZEZN, TRIBLRAL:
[P], < 1.9125,[P], << 1,5238,

h(7),(12),(13)5, &
1.9 0 0.00483 0
v=|. s]e=| )
0 1.5 0 0.01
BHH Ky WEXRK(5),(16)5, 7]15
0.6552 0.6 8.5757 2.3476 1.7029 0
o= [P v = L = [ 5]
0 0.6 0.8571 0.2555 0 1.5811
B [5.6911 2.0343]
0.5033 0.76164"

5 &t

NTEREEBRHEIASZEEEREEEAHERGITTHREZEFZZRAORBEEL TH—E
BEERSETTRIE =T Lyapunov RREMER, AN FHHEREMEEBRNEITHE, HE
_rlﬁﬂﬁTﬂﬁlﬁﬁﬁﬁélmﬁJEﬁﬂﬁﬁlﬁ]%ﬂtﬁﬁﬁf‘ . MMABRXLETELERER M
A, AR EER N EREBG TR BRML T —& BEEEAH RE.

g F X MW
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ROBUST CONSTRAINED VARIANCE ESTIMATION FOR
DISCRETE SYSTEMS WITH MODEL NOISE INTENSITY
UNCERTAINTY AND ITS APPLICATION

WANG Z1poNG Guo ZH

(Department, of Automatic Control, Nanjing University of

Science and Technology, Nanping 210094)

ABSTRACT

In this paper, the problem of robust state estimation for linear stochastic
systems with model noise intensity uncertainty and state estimation error varian-
ce constraints is considered. The goal of this problem is to find the filter gain
such that the estimation error variance of each state 1s less than or equal to the
prescribed value. when the model noise 1intensity varies i1n a certain range. The
design method for such a filter gain 1s given i1n the present paper. An example,
dealing with the problem of tracking maneuvering targets, 1s provided to demonstrate

the directness and effectiveness of this method.

Key words: Discrete stochastic systems, state estimation, robust estimation.



