BLEHFSH
2001 10A

R iS5 N A
CONTROL THEORY AND APPLICATIONS

Vol.18,Me.5
Oct. , 2001

X EBE: 1000 - 81522001 }06 — 0779 - 03

—ETMERFREHHBRBEETREE"

IRBE EEK HEH

{ E¥EE A4 B (- B ¥, 200030}

ME: TEART -ERENFTIRHEZLHRANMH A ETRAELE, RERTELETHBREE
P EEREE RO ESHETRES HERTHRSRAGTHRECH TR RANEAS Y Lyspmov B, B
SAF R KR LML BRSSP EE AT W A RTiTHE

XEE: AT mE, BEEh: FREH . RITH R W

MREARIRE: A

Delay-Dependent Robust and Reliable Stabilization for
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Abstract: This paper focuses on the synthesis problem of robust and reliable stabilization for linear systems with norm-
bounded tme-varying parameter uncertmnty in the state and delayed-siate matrices and also with actuator failures among a pre-
specified subset of actuators. LMI (linear matrix inequality) method is given for the memoryless state feedback synthesis prob-
lem to quadratically stabilize the given systems. The results depend on the size of the time-delay via Lyapunov candidate with

double integral. Finally, an example is given to illustrate the feasibility of the proposed method.
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1 3| = (Introduction)
HEMWESEELTIIRERNTESEAD, 6
HEGRHEEI THEMNAARNTAENE. C
SH-SHAGRANEE Ry, WHTE %
ETARmErEE! Y ATRLFEF RSB
AT IR BRI . 51 % 09 FE AT 5 (5] AR ] 7
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Bl -wHRg R ATl AT HE
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2 H5RFNE X (Description and definition)
EERAHAIAREREHERS:
20t) = A(e)x(e) + A()x(e - h) + Bult) =
(A+AACe (e )+ (A +AA (e (e -h)+Bu(t), hgr,
(1)
HEb r BREAREMNBROEAFTE, c TARE
R A EHR.
BREAZ (1)HFHAIRES AN E:

* EE&0H:EFEAARNTE S (600000 REAH.
IR H B 1999 12~ 29; U AFSk i H BE 2000~ 09 - 14,

AA(L) = MF )NV, AA(e) = MaFale)i,, (2)

FYio)F{t) <1, i=1,2. (3)
FERHXICIZRERBERE.
uls) = - Bx(t) =- iBTPx(E). (4)

PITSRESPEEHAMERILMESHATS
QciL2 mt(m Fule) R KET, wWH
b fT SRR MM BCRA, FH BB A& H
HMERI FHAS 2 = 1.2, m! - QK&
. SIARMEESR B = By + By K By frg; 4
P BHHMTHEAQ A HEMNFINTHELT
FEAE B

EX o BRBERE() PHATHR T REEE
5 ERERQHTE o c Q.5 AMATALE
NI B = B, + By, HIBBATHRM LTS
BEE. (DT HNRE Y.

#(t) = Aledx(e) + Ale)=(t - h) + Bou(r),

w(t) = - Kox(t) = - ilgagpxm.
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AHEERN,IALS 4,0e) = A(e) - BK,
HIATHEMNERESBHE L.

SIT1 ATEEBEAMNBEHRREF Fg!
FIERE F U TIIEZIHR S > 0, TREASAR
A

a) MEN + N'FTMY < g7 'MM™ + ONTN.

b) ATHE B - NPNT > OMTEHE P > 0,
TR ;

(A + MFN)P(A + MFN)T <

APAT « APNT(BI - NPNT)T'NPAT + gMMT,

D ATFHE P-pMMT > OMTEBEMEP > 0,

TR T
(A« MEN)TP (A « MFN) <
AT(P - sMM™)'A + BIANT.

EX 1 MEHFE—FEWHREME PH—EH
o @B TIEEETFARHAEENY W Tw cfl iy
PITHMBEME T, BF % B M Lypuov & ¥
Vix(ed,e) S FabiE ¢ WS HEHER dv(z(s),0)/dt
<-al 2|3 MAEGE)(uls) = 0B AR
T EFE TR BEN MRFE-RER

BEHFEBATERNRRERTRRERET =

FBRE NASRE (D4 ERVERTELE

BWETROKEEN.

3 HEERSE4EE (Robust and reliable stabiliza-
tion )

R4 KSR A E R SR A
F{RAFREL () TERTEREHET RZWK
BEM.

TR EHEGS LA B,

EE1 WEBRT o c 2MEERITEYERR
MEEH .80 = 1.2, 6, EFELEEWHER
PP, P, BRET®E LMI

W He H, H, H» H]
H -J 0 0 0
#H o -5 0 0 0
B o 0 -p o |7
H 0 0 0 -1, 0
LH] 0 0 0 0 - J
(s)
Hrp
§=pt

W= S(A+A)T + (A +A)S- ¢ "BgBS +
BM MY + B MoMT + cA PIAT 4+

A, P AT & cBa Mo MY & <8, MaMT,

Hy = ©BaBY, Jo = 2re¥( Py - BsM M7},
H = [Serr SN;L Ji = diag[ﬁlf Bz”-
Hy = [tA P\N] <A P,NT],

Jo = diagl (B l- NP NTY <{Bf-NaP3N]) ],

Hy = [{2r847 <SAT],
J3 = dl&g[ ’C(Pl — Bsﬂf] ﬂf{) T(Plﬁoﬂszg) ] ]
H4 = [ 'CSJ'V] TSJNZ] [ .Id = dl&g[ TB5I rﬁb"} *

NAFRGE( DO ERTRHEEL TR - KE
ER.

W EEMNMET o c 2 KMBERTHREE,
B W F iR 4 Lyapunov i 40T =

V(x(e),1) = xT(e}P<{t) + Wix(t),¢).
e
W(x(t),t) =

LU ] - _
J_hJ,+3xT(s)Ag(S)PI-IAO(SJ:ILS)deG +

rr).'rr A yxT(S)E‘I(S + BIPF'A (s + R)x{s)dsd0,

iE3d Lyapunov BREL B ¢ MR F B &7
I WA TFEEH .0, = 12,6,
EIEEMBENE P, P, P, FABETER
R(t)a [Aple A () TP+ P[AL )+ A, (2) 1+
APA( ) PAT( )P+ BPA (£ Y P AT 1P
RO P A )+ -AT e+ A PTIA (14 8) <0,
(6)
MEAEEE FEBEE VY dis-clzll? <O
HEX 1 HBRAGENTHRUERETRE _KE
EM. H—HH3I B 1. (2).(3).h < r.BpRE <
B.BL, 3 HE i — e 5 A M Schwr #hHEA, %t
AER(ERMER P aJHB(S)EE(6).
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4 {8 BF ( Numerical example)
AL — T EA R e REERH
BT HRASK(L), HF
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AHEEI MY IEEAR, M, = 0.41,M,
=0.1f,N, = 0.25!,N; = 0.5, Kb [ Bk,

EEO =1 MHEE, N0 = 12,3858
TR

0.7 0 0 0 0.2 o0.0l
Bn={o.1 0 ol.Ba=(0 —02 o |

1.2 0 0 0 1 1.1
B e = 10, i F} MATLAB /% LMI T E@ A5
NERTRETEWNS.
1.84 - 10.85 -6.35
ule) = Kx(1) = {3.28 -7.19 _4.49}(:).
562 -10.76 -8.18

5 s\#(Conclusion)

AXELAHARTEROTHRUERE TEERE
i ) — AT B AT E R RN F O R T ]
B EAHEERNEFTRN FEAOHRERR
FHET MBS EHES, EdHERHT R
Lyapunov R &Y, F i T ST L8 & MR NE
EitEh @R A& TRAE N &4,
Bt IMI AR BD T RIEIZE B TRATEH
BT ER ZRBEIEAESHAY REH T —
TR F R R A R M AN,
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H R E IR 200 2R AR 1B X MEATY LR/ %S 80 G X B BT NS E
Tl X TMAMEFTE HFRTR)Z GATLHHIEASEREROHRRERHN K FESRETRA S
BAK.FE RE BFE RAMEFAN 170 RE2ENCRESN. SHRPELREHESHL, ARESURES R

BHEES ARBNAEES .V RAKES.

HHA L, UTFERETEFNEHTRBNEFUARLER P FRART AR RNHE XEBRBRASWNTEFL

—RIERR R A HE TR,

FRESGEEHT SHRSHHRSES REAENREA TR Azt ENRREERN (A BEREL); + 7 863 &
HHESAH L AEERERNEL(HEBEL), ¥ T BPS/MES/PCS =R EHNMNAB TV ANERNERE(EXEH
B HBERHETRAEHER —ARREHE R (B RV RA ) B R R T (E B RERT).
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