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Abstract：Similar sITuctllre of generalized c0mp。 te systems is defined for the lust time and the dJscldminarlce is given． 

So the new conce[X of similadty is prolx~ ．Robust controllexs for the system are designed so that the generalized con~ te 

systems al-e asymlxotically stable．Since the controllers also p(Issess similar structures，they are easy to perform in engineering 

practice． 
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1]loetmmnt code：A 

广义组合系统相似结构的判别和鲁棒镇定 
石海彬 张霄力 张嗣瀛 

(东北大学信息科学与工程学院·沈阳，11OOO4) 

摘要：首次定义了广义组合系统的相似结构并给出了判别方法，提出了新的相似性概念 ，对系统设计了鲁棒控 

制器使得组合系统渐近稳定．由于控制器本身也具有相似结构 ，因此易于工程实现． 

关键词 ：相似结构；广义组合系统；鲁棒镇定 

1 Introduction oforder n，rankEi<i1,；Bi ale constant matrices of order 

Similar stillCtBl-e for a class of generalized composite 

systems is firstly defined based on the research of gener- 

alized system[ ]and similarity[2一圳
． so new conception 

and new research region of similarity are presented here。 

The uncertain interconnections of systems discussed in 

this paper ale nonlinear and do not satisfy matching con— 

ditions．A simple method is given that caIl find out the 

similar structure in generalized composite systems．Ro— 

bust controllers ale designed so that the composite sys— 

tems ale asymptotically stable．W e know from the re— 

search that the controllers also possess similar st／11cture， 

so the controller design  is largely sim plified ． 

2 Description for the similar structure 

Consider the following generalized compo site systems 

E f=A。 +Bf[ii,f+Hi( )+△Hi( )]+ 

1，2，⋯，Ⅳ， (1) 

n×m； ( )∈ (n)，∑ ( )∈ ：(n)and 
j=1．i i 

△ ( )ale matching interconnections，non-matching 

interconnections and un certain matching intereonncc— 

tions，respectively，he re nf is a neighborhood ofxi=0， 

n =nl×02×⋯ ×n，v is a neighborhood of z=0， 

：(n)is smooth vector field with dimension n defined 

on n， =col( l， 2，⋯， ，v)．We assume that飓(0) 

： 0， (O)=0，i=1，2，⋯，N，i≠J and each sub- 

system is regular．Systems f Aixi+Biu ale sim ply 

denoted as(Ei，Ai，Bf)，i=1，2，⋯，J7、r． 

Definition Systems(1)ale called similar general— 

ized composite systems ，or po ssessing similar structure， 

if there exist matrices￡i， of orders m ×n and nonsin— 

gular matrix ，Si of order ，so that 

f (巨 +BfLf)S =E，Ti(A‘+BfFf)S =A， 

【TiBi= B，i= 1，2，⋯ ，Ⅳ， 

where ∈砬 ， ‘∈】 are states and output of the i一 (2) 

th sub—system，respectively；Ei，Af ale constant matrices and( ，Si， ， )is called the similar parameters of 
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A ： 一 时 

∞  i一2 (( )TP ( )．s · )， ≠J．， 

Si， ( )，p(x)，SO the design of controllers are simpli— 

fled． 

5 Simulation 

Comid~ generalized composite systems consists of 

two subsystems 

( ㈡= 

(o-． 三’ )( ：)+(一0 ．5)c“。+ 
。．3Il( ：) +△日。c +(。O．．2 x 3cs。in。x 3 ，／， 
( ㈡= 

( 9-12)( ㈣ + 
。．4 ( )9+△日：c +(O。．．0。25x ：l。e一-．I xt．I／，， 

where 

ll AHl( )ll≤0．7 ll ll， 

l1 AH2(x)l1≤0．2 l1 l1， 

尺。： =(。· ：n 。． 三。 )， 
尺：。=(0‘o2 。 ’。．02 。一． ．)． 

Chose 

。=(三 )， 。=c一 一3 ， 
(1 2 。= 

=( 呈)，￡：=c一5 ，F：=c3 ， 
．sz=( )， =c一6 —5 ，Q=(三 )， 

the solution of Lyapunov equation is P = 

f 1．116 o．(0833 [ ]+ [PT2R2l 【0
． 0833 o．1167 J’ [PTIRl2S~。]̈  2l 

Si ]<1，SO(W+wT)is positive definite．Design 

u
0

= (1 3)露l一(5 23)xl， 

H}( )=H}( )= 

一 sima(0．0833 ．+0．4499 ，)fj z fj． 
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u0
= (5 —1)露2一(18 4)x2， 

u；( )=u；( )= 

一 sign(0．5167x3+0．1167x4) l1． 

W e Call obtain the following figures of state responses， 

where initial values are x0< )=(一0．3 0．2 —0．1 

— 0．2)T and x0 )=(一0．6 0．2 —0．1 —0．2)T， 

respectively． 

time／s 

Fig·1 State resPonse under initial Value x5 

time／s 

Fig·2 StateresPonse under initial Value 

6 Conclusion 

Similar structure of uncertain generalized compo site 

systems are de6ned in this paper．SO the research of sim- 

ilarity is extended into generalized compo site systems ． 

Robust controllers possessing similar structure are de。 

signed  for the controlled systems ． Compare with the 

co mmon control of compo site system， we only need 

solve one Lyapunov equation， SO the computation is 

largely simplified ． 
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