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Conditions for Robust H- Property
of Linear Composite Systems
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(1.Department of Mathematics, Shenyang Teacher § College, Shenyang 110034, China; 2. School

of Information Science and Engineering, Northeastern University, Shenyang 110004, China)

Abstract: The definition of decentralized robust H . property is proposed based on the structure of
composite systems. It is a new method to research decentralized robust H « property by using of the
interconnection structure.- T he existence conditions of decentralized robust H « property are presented-
T he relationship between the decentralized robust H e property and generalized robust H « property is
discussed. The conditions of generalized robust H o property are given with decentralized robust H o
property of subsystems. The conclusion shows that the composite system would have H « property at the
same conditions, if each isolate subsystem had robust H o property. The only difference is that the
constant index is bigger.

Key words: robust H o control; linear com posite system; H o property; transaction function; uncertainty

HOO

1 5l

fll3

[1 4]

: 1999-12-08; : 2000-06-21
(79970114)

(1962—),
(1925—),

) ’ ’ ’



%16 % % 4 # FREFAHILAELACRANE R He WA E 485
LMI H o 1 H o
Khargoneker H 1) A+ AA ,
[6] , ;
2) (1) P(s): = C(sl- 4
, - M) 'B, HP(s) o< Y
. He 2( He ) Y
, (1)
H o ; A+ M ,
He He ;
H 2) (1) Pi(s): =
7 Ci(sI — Ai—= Mi)™'B,, HP(s) o< Y, i= 1,
2, N (1) He
i 1 He
’ H ’
He He ,
, He H o , H e
He H
\ H e \ He
, He H ,
, H o
He H e
, 3 FEEGR
" " N Ad: _ diag[A1,A2, ,AN],H:= A -
o 1 (1) L,
2 ARG () ¥>0 Hew
1 1) (1) b2k
{X:(A+ M)YX + Bw (1 M B , L = {Ly},
= CX H = BL,AA = diag[ BiLn,B2L2»,  ByLnv];
2) Yi> 0, (1) H e
[ Al Hwe H1 H 1] 5
Hx A2 Hoxs H v 3) > ¥, Hi(s): = Li(sl -
A= |Hs Hw» A A) " 'Bi, HH;(s) lo< € e=1- Y/ i,
: » : ji= 12 ,N)
LH~v1 Hnw2 Hyv-1 And ik (1 H )
LM = diag[ M1, A2, M), M (D , Yi> 0,
X = [x,x2, ,xv]"  R™ HPi(s) e < X1
Y= [yuy2, o]t R™ . NC(sl - A - M) 'Blle=
w= [w,w, ,w]' R B = NT(sI - Ac— M - A) 'Blle =
diag[ B1, B2, ,Bx]"  R™™" ,T NCT(sI - Ad)"'[1- (M + H)(sl-
= diag[C1,C2, ,Cx]"  R™" Ad)" "1 'Blle= NT(sI - Ad) 'B[I -
1 He ) % L(sI- Ad) 'B] 'Ne=<

) (1 ; (1)

NT(sE < AN "BHRSN T -



486 # #l 5

VS x 2001 £

L(sl - A) 'B] "N <

HCi(sl - A) 'Billw

1
1- €
(1) He

1- €

Y =Y

2 )
H ;
2) (1) a AA,
Di, Hi= BDiCi(i,j= 1,2,
, MNAi= Hi, Y,

Y- %

Ny HD; < 6, D

o<

R 1 ,
Y=0sl-A- M)

diag{Ci(sI— Ai)"[iHﬁx}-+ Bi’w] } =

N

diag{Pi(s)w + 2[ Pi(s)DiPi(s)w +

N

Pi(S)Z[Pj(S)DjL-Pk(S)w-F ]] }

NC(sI- A- M) 'Bllw=

N

IIdiag{ Pi(s) + Z[Pi(S)Déij(S) +

N

Pi(s) Z[PJ(S)DjkPk(S) +

Yi+ INi+ (N + =
Y

- N =Y
3 (1 3,
(1) ¥>0 H
30 0, (1
H HNAH; o< 6< @&/ NYi;

Ye e
ae + NY& (1)
Hoo N € N (&)

allCi(s) N < Y1, ellBi(s) o < X1, Ci(s): =

2) Y <

diag{ Pi(s) + Ci(s) Z[Hg,‘B_,’(s) +

Cj(s)Z[ijBj(s) + ]]w}
NT(sl - A - M) 'Blle=

N

"diag{Pi(s) + Ci(S) Z[ Hy‘Bj(s) +

Cj(S)Z[ijBj(S) + ]]} Il

HPi(s) Ho < 1, €, e,

allC(s) Ho< Y1, elBi(s) o< ¥
NC(sI- A - M) 'Bllw<
2
NYio M[Nyl(ﬂ .\

i+ “ee t e
o0< ae/NY,
_ - Y,
NC(s/l - A- M) 'Bllw= ﬁ< Y
3, (1) Yi
H , (1) Y >
Y66
ae - N He
4 BIFIHE
(-1 3j
Xi = X+
L O -

[0.5 05] [1 (‘)]
xj + w
L O O 0

(1
yi = I:|xi, iLj= 1,2,1 %]

e[

HP:(s) < 0.5,
< 0.65 1

w = Ssin(5t+ 2),
HP(s)



%16 & % 4 H

FREE: T REEL SR T B H - HRHHIR

487

+
7

H
HOO

15

[1]

[3]

[4

—

[5]

WA AAAARR

BAAARRRN
—1
—2 \ .
0 200 400 G600 BOO 1 000
2 12

Chengfa C. Disturbances attenuation for interconnected
systems by decentralized controll J].Int J Control, 1997,
66(2):213224.
L Xie, W Su. Robust H « control for a class of cascaded
nonlinear systems [ J]. IEEE Trans on Autom Contr,
1997,42( 10): 1465-1469.
G Zhai, K Yasuda, M Ikeda. Decentralized H « control
of large—scale systems via output feedback [A ]. Proc of
the 33rd Conf on Decision and Control| C]. Lake Buena
Vista, 1994.2337-2339.
G Zhai, M lkeda. Decentralized H « control of largescale
systems via output feedback[A].Proc of the 32nd IEEE
Conf on Decision and Control[ C]. San Antonio, 1993.
1652-1653.
> . LMI
, 1999, 14(1): 61-64.

Khargoneker P, Petersen I, Zhou K. Robust stabilization

H

of uncertain linear systems: Quadratic stability and H o

control theory[J] - IEEE T rans on Autom Contr, 1990, 35
(2):356361.



