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Quadratic Robust Decentralized Stabilization
for Generalized Similar Uncertain Composite Systems
Li Yangsheng, Wang Yinhe, Gao Liqun, Zhang Siying
(Northeastern University)
Abstract Generalized similar composite systems are a class of systems which are of wide background-
First of all, generalized similarity between two linear systems is described. T hen, a robust decentra—
lized controller is designed for a class of generalized similar composite systems with uncertainty. Last ,
the simulation shows the effectiveness of the method.
Key words generalized similarity, uncertain system, com posite system, quadratic robust decentra—
lized stabilizat ion
1 5l = [ 3—6] ;
— H
He , 2 M IA
xi=Aixi+ Bai + Af i(xi,s)xi +
2 N
[2]
) (Hij(xj)xj), i= 1,2, ,N
szﬁi (X)) %j
7 , (D
[3] ,xi  Rim=n, = 2,3, ,N; Wi
R"; Ni(xi,s) ;s L8 D
[3.4] 7 C R'.D s H (%)) sA,
[3-¢] Bi
1 (1), Ki R
Fl' R"lxnz’

* 1998-"11-"25

Fi(Ai+ BiK:)) = (A1+ BiK1)Fi

~

t=" 1,2, N

, 1999-"04—"13



F15% F3 8

BAEE ] XSHUFFELAE RAN = REEL BHEE 353
(D . UERH (1) (5)
(Fi, Ki,Ki),i=
1,2, ,N Xi= Alxl+ Bi(u' + ul) + N i(xi,s)xi +
1 1 , m= n, 1 .
[3—6] 7 { Z‘z(H i(x))xj), i= 1,2, ,N (6)
[3_ 6] Pi> 0(i= 1,2, ,N),
V = Zxi Pixi (2- 91+ M +
3 ikt M=o, Ax) =0, (5).
’ (D Vﬁx)' (6 =
1) Afi(xi,s) = Bilgi(xi, s) le;?‘(A,~,+ BK:) Puxi+
i= 1,2, ,N, s D N
2) HAgi(xi,s) Il < ri(x:) xiPi(Ai+ BiKi)xi+ 2x;TP;V Z{Hij(xj)xj +
i= 1.2, N, s D . o ]
D R’ Lri( %) , 2Zx?Pi(Biu?+ N i(xi,s)x) =
I* Il Euclid | c
2 A1+ BK: Hurwitz - 58((2- g+ M+ M)S' - —SS" -
1 2 . Ai+ BKi(i= 2,3, N
V) Hurw itz 23 ri(x) (o= 1) B Pixill iyl <
xizz A + Biii) iiv L2, .N - 88T == ZolaIr’
Lyapunov .S = [HQ i Q211 MO v 1,6
(A1 + BlKl)TP1+ Pi(A1+ BIK1) = (O Q1 (1) (5)
Q>0 (3) C )
Pi, Lyapunov 2 1 ,
(Ai+ BiKi)TPi‘I‘ Pi(Ai+ BKi) = Qi (4 €

Pi(i= 2.3, ,N) Qi =
FiQ\Fi , Pi= FiPiFi
1 (1) 1, 2
, (2- I+ M+ M'
=0,
M = {mij} mi = 0
mi = — 20'MAX(Q LHy(xz)Q/ 1/2)
1=y, i,j= 12, ,N
Qi= FIQ\Fi, Pi= FIPF:
Omax(A) A , €
(1)
wi= ul+ w=
ori(x) Ml @;ﬁ
Kai =9 prpai=o (3)

0, B/Pxi= 0

X1 -2 -1 = 1| |« 1
x2l=|-1 =2 = 1| (22 + [l urt+
X1 sinx4 0
x4
M| x2| + 0 0 ;|
x 0 *
RE AW
= + u2 +
x 1 - E



LA

354 BoOH 5 R % 2000 %
2= j: ~
0 1 5 4 ik
Ki=1]1 0 1], K:= 11 0]
A1+ BiK:1 Hurwitz Q= 1,
€= 0.5, , x (2- ’
gl + M+ M'=0, ) (3]
1 ; (5
1 Francis B A. A course in Ho control theory. New
Af 1= Bihgi York: Springer— Verlag, 1987
Agi1 = [ 1 5 1 3 1 %:| 2 B R Barmish. Necessary and sufficient conditions for
I+ x1 1+ x2 1+ «a: . g . .
quadratic stabilizability of uncertain system. J Optim
Af2= BaAg> Theory Applic, 1985, 46: 399_ 408
1 1 3
Ag2 = [ p 2
I+ a3 T+ , 1994, 11(2): 231—237
, rl(x 1, x2,% 3) = 3, rz(x 4, xs) = 4 X G Yanet al. Decentralized output feedback robust sta—
7 = 1.2.00= 2.2 bilization for a cass of nonlinear interconnected systems

= 2 2 2
ur=x1+ x3— 1.2 3 x1+ x2+ x3 X

sign(0. 333 3x1+ 0.166 7x2+ 0.166 7x3)

2 2
x4+ x5 X

wr=x4- 2.2 2
sign(0. 666 7x4+— 0.166 Txs)

1
40
20
g
£ of
8
_20 |
—40 :
] 2 4 6
t/s
1 x

with similarity. IEEE Trans on Automat Contr, 1998,
43(2): 294_ 299
5 , ,
, 1997,23(5): 654—
659

, 1996, 11
(6): 233—245

, 1959 1987
,1962 1990
,1949 1984

1998 13 6 628



