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Decentralized Stabilization of Interconnected
Dynamical Tme- delay Systans

Chen Guoding, Yul i
(Zhejiang U niversity of Technology)

Abstract The decentralized stabilization problem for a class of interconnected tme- delay systems is
oconsidered Based on theLM | gpproach, the problen of designing a decentralized stabilizing state feed-
back controller with snall feedback gains is formulated as a convex optimization, w hich can be lved
by the existing convex optimization techniques

Key words interconnected systans, delay, decentralized stabilization

3)

[1_4] 1 [4] 1
R iccati 2
, , N
b E:Xi(t) = Axi(t) + Biui(t) + zAinj(t- d)
1
’ i= 1,2 N (1)
1) Riccati € xi() RYuw() R %
. . JALB A jj
€ Riccati
,d
’ . , ., (Ai,BY)
2) Q
) Q 1
(69974036) (698066)

1998 - 06- 18 ,1998- 12- 28



15 1 93
PiAi- BiKi3+ (- PA i1 PA N
ui(t) =- Kxi(t), i=12 N (2 BiK)'P:+ Z S )R
K R™ M 1 <0
A'iaPi - R:1 0
W= (- BK)+ Y AN d) i s . .
i= 1,2, ,N (3) (7
(2 (1)
pit
[4] (2) Pt
Put
1 i= 12 N, Q= PiYsi= Pi'RPiLYi= KiPi 1, (5)
Ki R™*M Ri,Pi R" M,
PiAi- BKi)+ (Ai- BKi)'Pi+ , Y: RM*N
[ A potact SN, N Q.S R™M, (5
P.[ZlA iR A J P+ Zlé(A,.)R.< 0 (4 . | 0
(2) (2) ( )
' Ki (5) Q,
2 (1 @ s,y MATLAB LM I
o(*) , A= 0, 1 (6)
5(A ij) = 0, 5(A ij) =1 (1)
[4]
3 R iccati
(1),
1 i= 1,2, ,N Ki
Rmi n Ri,Pi RnanI (4) Y'iYi< 0(i|, Q;1< BII (8)
, Y| Rmi n o > 0,Bi> 0 Ki: YQ;l,
Q,Si R™M, i= 1,2 N, K'Ki= Qi'Y'vQi'< OGB‘ZI
i ) AT V.o ] Oﬁ,ﬁi
AQ:+ QAN. BiY: AO A nOn
Y'Bi+ Zl‘s(A“)S‘ 2 1) YYi< al,
QA s - sy o |0 [ ol Y'i}< . ©
: : ) : Yio -
L QnA ' 0 - SnJ 2) Qi_1< 3i|,
(5) [Qi I,]
B >0 (10)
Ki= YQi' i=12 N (6) (9), (10 (v,

Pi> 0O,Ri> 0, (4

*), Qi B)



94
N N
g 34 e[ oo [ oane [1
st (5),(9), (10 [4]
1
MATLAB LM I m incx
, 1 LeeT N, RadovicU L. Decentralized stabilization of
linear continuous and discrete- time systam w ith delay
in interoonnections |IEEE Trans on Autom Contr,
1988, 33(8): 757_ 761
4 2 Hu Z Decentralized stabilization of large- scale inter-
connected systensw ith delays IEEE Transon A utom
[3- 6] (1), Contr, 1994, 39(1): 180- 182
3 TrinhH, AldeenM. A comment on“ Decentralized sta-
-2 0 1 1 0 1 bilization of large scale interconnected systemsw ith de-
Ai1= P l-| , B1= [J , A= [1 0 J lays” IEEE TransonA utom Contr, 1995, 40(5): 914
-1 0 0 0 - 1 - 91
A= |- 1 -4 - 1 ,B=1|1 2 4 '
. ,1997,12(5): 559—564
1 1 0 0 1 KwonW H, PearoonA E A noteon feedback stabiliza-
-1 -2 - 10 tion of a differential- difference system. IEEE Transon
Aa=| 3 6|, An=| 3 0 Autom Contr, 1977, 22(3): 468_ 470
1 2 1 6 FurukavaT, Shimemura E Stabilizability conditions by
1 [4] memoryless feedback for linear systemswith time- de-
lay. IntJ Control, 1983, 37(3): 353- 365
Ki= [Q 0536 2 3954]
[0 6055 Q1310 Q 605ﬂ
“li12111 02619 1211 1962 1990
Q 6523 Q 2557
- [0 2527 Q 1192-|
[4] , Ki= [15869 Q8421] '
Ri= 5l5,Ro= ‘- [ 12781 10562 o735ﬂ » 1961 . '
213,R3= 512,Q1= - Q0125 15694 2 692 '
Qs= Q 2512,Q2= [2 583 1 037sj Ho ,
Q 2513, €= Q25 “Lloarme 1704
( 91 )
, 1938 1962
, 1966 1992 ' J



