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Abstract: The stabilizability problan of a classof single-input v itched linear systens is considered The dimension
of the systam is reducedw ith the variable structure control T he sufficient conditionsof the uniform stabilization and
the existence of the admissible stabilizing strategies of system s are obtained through the study of the sliding mode of
the reduced systens A nd the detailed admissible stabilizing strategy sets are proposed The completely admissible
stabilizing strategies for second order sw itched systems are given N umerical smulations show the effectiveness of
the proposed method

Key words Switched systens V ariable structure control; U niform ly stabilizability

’ l

, . [6] L yapunov

( )
( ) - [7]
[1] ,
EEENE)
: 2005-06-01; : 2005-10-17
(60574007, 60174042); (20050446001) ;
(Y 2003G02); (xjo511).

(1981—), , , , ; (1962—) ,

- [8]



760 21
y= As()y.ye = aldy + B)u
sy)= TG+ vy R~ R
Y 1 (3)
j% ¥ CcR"Y.

x=A(@i)x+ b(ux R.u R (1)
i A A= {1,2, N}

1 b(i)# 0,i= 1,2, ,N.

2 i

1
S ={(u,i) |u: R - R
i= ix): R - A}
(1) .
(u,i) S, (1) u= u(x) [
=ix)x R" , S
(1) .
{LD|3F R -Rf Cc'(RY,
u= f(x), Vi R" - A}
(1)
(1)
1[3]
x=A(@x,x R“i A
V= x"Px,P> 0,

b(i)# 0,i= 1,2, ,N, i
{1,2, N}, T (i),
T ()b(i) = [0 0 BBz a
y 2T (i)x, (1)
y=TMHAGT *@)y+ T(@)b(i)u,
x R,u Ri A (2
, 1 @

Al(i)}
x(i)d
Al(i) R(n- l)xn,O((i) Rlxn’
y2y" vy R %y R
(2

ALY AT WA T 0 2

y= ANy - TG

A(i) A [Au() Axn()],
All(i) R(n- 1) (n- D,A 12(i) R(n- 1)><1.

- 1 (y),
y_: All(i)y_' An(i)f (y_) (4)
s(y).
u= u* (y), (2
yo R’

s(y) = Q
ds(y) /dt= - esgn s(y) - ks(y),€k> 0,

u=u (y) =
D e
B(i){ ay Auly- A )]+

x(i)y + esgn s(y) + kS(y)}- (5)

Fs) = Zan 1w s()) - ks(y).

'
:€> 0,k> 0, tan: (- T2, /2 -
M
u= u(y) =
R)l{j% DA )y - An()f )]+
a(i)y + 2an {Ms@) + ksk)}  (6)

1 n- 1 (4)
: (3 (9 ,n
(2)
, (4)
vV (t) — y—rPy_,P > O, p R(n- 1)x (n- 1),

V= 2yT(PAu(i)y - PA(G) (y)). (7)
2 (4), Qi> 0, Vi A

Yi= {y_|y_rP (Au(i)y_- A(i)f (y_)) <
- y'Qu} (8)



7 : 761

i P Qi s= f(y) = oy¥®,p< g, (11)
s(y) p,q Z' . €e6=q/h>0i A, 2
2 (3) f:R"* (8
- R P Qii A Y, = {yl R|az(i)cyi+q/’°-
LYER © (a:(i) + ©)yiz 0
2 3 =2 | 6> 01 A
$={(ui)fu 4 (8, ¢ R 1) p aq
i= arg(y Y)} (10) :
Vuy),iy)) s, 2 u p=gq= 1,
=uly) i=i0y) , 3, Asita:(Dez ai(i) + €
sy) = 0 (4). p<aq (- D¥i=- 1,
9 ,Vy {yls(y)= o, iy) A 2) Ji Asitai(i) + €< 0,a:()c= 0
y Y. vV(=yPy, (7 p< g (- D¥*'= 1,
2 \V<- yQmy, Vy#0 V<a Ji,j Asita(i) + €2 0,a(i)c> 0,
(4 : (2) .0 3 a(j) + €< 0,a:(j)c< 0,
1 P>0C R"™”Q> ar() + @ a() + e
0, Vi A, ( az(i)c ) /S ( az(j)C ) !
= . . p<q (- D=1,
LY EEs® - As(C) - D131 Astad+ e< 0,acz o
Qlys 0}= R p<aq (- D¥t=- 1,
(10) ) 5) di,j A sitaz(i)c> 0,a2(j)c< O,
(a ai(i4)-c .)ﬁs (a a. (j;c )q_p_p
o f (y) = Cy, B 2, 2 2 (10).
1 2 (9 4 |
Y.2 {VJ;)P(AM(I)\VZ: AI:_\::(ll)f (y)) ?1(3}, K= A GO+ b)) ux Rau R
A o s A= {1,2},
i= i = ar Yi),
, .(y) gly ) A D) = [011 Qo;ﬂ bl = [(j,
Yi= {y R '[3yare v, - Q9 - Q2 0
Imll yo- yl = 0, A(Z):[ 0 1 ]’b(z):u'
Il :R"*- R {0} . (4)
2 2 (8) a1(1) = Q1, az(l) = Q1, a1(2) =- 009, a2(2)
Yi= {yy'P@u()y- An()f (y)) < 0}, =- Q02 p=19= 3,c= 10,6= = Q 1,
2 (9) Y= R {0,
) o p<a - D¥i= (- 1= 1
n=2 , An()= a(i),A ) =12 A
= a().V= yuye= yaP= p.Qi= G (4) ai(l) + = Q2= 0,a2()c= 1> 0,
yiz a(i)ys- a:()f (yo). 2 (8) ai(2) + e=- Q8< 0,a2(2)c=- 2< 0,
all) + @ ;“—p_ 1.\12
o ( az(1)c ) - (5) =
vi={y:|@@() + a/p)yi- a2+ e 2.4
a2(i)yit (y2) < 0}, Ca@e )77 (5)
2 (9 Y= R 3 (2

i A Yi= {x R2||X1|2 (1/5)1/2}’



762

21

300

10

100

u()

-100t

-10t

x2(8)

30k

-50

-300

t/s

1 u
Y2= {x R2 | |X1 | < (2/5) l/2}.
3, f(x1)= ox¥= 10x3,
i= arg(x Y 3 (3
. (6) €= 5k= 50,M = 100, xo0=
[2 - 5], 1 3
5

(References)

[1] Decarlo R, Branicky M S, L ennarton B. Pergective
and Results on the Stability and Stabilizability of
Hybrid Systans[J]. Proc o the IEEE, 2000, 88(7):
1069-1082

[2] L iberzon D, Morse A S Basic Problams in Stability

4

x (t) 3

04 08 12 16 20
x(f)

6 8 10 0

t/'s

x (t)
and Design of Switched Systams[J]
SystansM agazine, 1999, 19(1): 59-7Q

[3]L iberzon D. Switching in Sysimes and Control [M ]
Boston: Birkhauser, 2003

[4] BranickyM S M ultipleL yapunov Functions and O ther
A nalysis Tools for Swvitched and Hybrid Systens[J].
IEEE Trans on A utanatic Control, 1998, 43(4): 475
482

[5] skafidas E, Evans R J, Savkin A V, et al Stability
Result for Switched Controller Systems [ J ]
A utanatica, 1999, 35(4): 553-564

[6] , , .

[J] , 2002, 17(1): 111-113, 116
(LiuY Z, Zhang X L, Zhao 1 A symptotic Stability of
a Class of L inear Switched Systems[J]
D ecision, 2002, 17(1): 111-113, 116 )

[7] Xie GM, FuQ, Wang L. Stabilization of Sw itched
Symmetric Systeans[A ] Proc o the 2004 American
Control Conf [C] Boston, 2004: 4535-4536

Sergey D rakunowv.

IEEE Control

Control and

[8] M urat Dogruel, Umit Ozguner,
Sliding-mode Control in Discrete-state and Hybrid
Systens[J]. 1EEE Trans on A utanatic Control, 1996,

41(3): 414-419

( 758 )

[5]L ikarB, PemusF. A Hierarchical A pproach to Elastic
Registration Based on M utual Information [J].
and V ision Canputing, 2001, 19(1-2): 33-44

[6] Reddy B S, ChatterjiB N. A FFT-based Technique for

mage

Image

Translation, Rotation and Scale-invariant

Registration[J]. IEEE Trans on Pattern A nalysis and
M achine Intelligence, 1996, 5(8): 1266-1271

[7]1 Averbuch A, Keller Y. FFT Based mage Registration
[A ]
Processing[C] Florida, 2002, 4: 13-17

[8]LiH, ManjunathB S, M itra S K. A Contour Based

mage Registration [J ]

IEEE Conf on A coustics, Speech and Signal

Approach to M ulti-senor
IEEE Trans on Image Processing, 1995, 4(3): 320-

334

[9]Dai X L, Khorran S A Featurebased Image
Registration A lgorithm U sing Improved Chain-code
Representation Combined w ith Invariant M oments[J ]
IEEE T rans on Geoscience and Remote Sensing, 1999,
37(5): 2351-2362

[10] Heeger D J, Jepon A D. Subspace M ethods for

Recovering Rigid M otion: A Igorithm and
mplenentation[J] Int J Canputer Vision, 1992, 7
(2): 95-117

[11]Li H, M anjunath B, M itra S K. A Controur-based
Approach to M ultisenoor Image Registration [J ]

IEEE Transon Image Process, 1995, 4(3): 320-334



