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Abstract: Theoutput regulation problem is addressed for a classof linear discrete-time svitched system s in tem s of
multiple L ygpunov function method U nder the assumption that the output regulation problem of each individual
subsysten is not @lvable, two sufficient conditions for the problen to be lvable are derived, based on full
information feedback and error feedback The controllers and the swvitching lav s are simultaneously constructed
Simulation exanples show the validity of the results
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x(k+ 1) = Aswx (k) + Bowu(k) + Poww (k),

e(k) = Cotox (k) + Qotow (k). (1)
x(k) R" ,uk) R
,ok):Zz" oM = {1,2, ,m}

, ,e(k) RP
w (k) R'
w(k+ 1) = sw(k), (2)
(2 :
1 2 (A ntistable) ,
S
u(k) = Kowx (k) + L oww (K); (3

Ek+ 1) = Fowi(k) + Gowe(k),

u(k) = H o &(k), (4)
&k) R
(2) 3 @
1) . Vi M,
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o(k),
: (1) (3)
o(k)
(x°w?),

x(k+ 1) = Aow + BowKow)x (k) +

(Poty + B owl o)W (K),
w (k+ 1) = Sw (k), (5)
(x(0),w (0)) = (x",w°) (x (1), w (1),

Im (Cowx (k) + Quww (k)) = Q
2) . Vi M,
Ai,Bi,Pi,Ci,Qi,S, Fi,Gi,H i
o(k),
: (1) (4)
o(k)
(x° & w°),
x(k+ 1) =
A oox (k) + BotH om0 E(K) + Poww (k),
Ek+ 1) =

GowCotoX (k) + Fow E(K) + GowQotow (K),

w(k+ 1) = sw (k), (6)
(x (0), £(0),w (0)) = (x° &,w°) (x (1),
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Im (Cowx (k) + Quww (k)) = Q
3
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x(k+ 1) = Ao + BowKow)x (k) +
(Pow + Bowl ow)w (K),
w(k+ 1) = Sw (k),
e(k) = Cowx (k) + Qaww (k). (7)
(7)
a Vi M, IT, T
IIs= AIl+ BI'i + Py,
0= CII+ Q. (8)
(7)
1 1 2 ,
ﬁij > 0, Pi> 0 K
A+ BK)Pi@Ai+BK;) -
P+ Zm Bi (Pi- P)< 0, Vi M. (9)
o(k) = arg{/lnin{x“T(k) Pix (k)}, (10)
x (k) = x(k) - I (k),
(7) (10)
(7)
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Low = Tow - Kowll
Low = Tow- Kowll (7,
x(k) = x (k) - I (k), (8
x(k+ 1) =
(A o0 + BowKow)X (k) = Aswx (K),
w(k+ 1) = Sw (k),
e(k) = Coox (k). (11)
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(12)
ok+ 1) = oK) =i |, (9) (10)
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AV (k,x (K)) =
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ok+ 1) # ok), ok) =i (10)
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e(k) = CX(k), (17
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nN= 1+ Zlﬁi,-,Q.: Pi' Yi= KiPit
M atlab QY 1
Pi=0Q:" Ki= YiPi (15)
2 1 2 1, 3 , Vi, j
M BijZ 0 Pu> 0,P2> 0
4 Ui
[CT(- NP+
(4) BiPuj)C
x(k+ 1) = 2 _ <o,
0 - P *
A wx (k) + BowH ot E(K) + Paow (k), CTPuCA,  CTPuCBH . - CTPuc
gk+ 1) = uc PuF 0 Pz
GotwCotoX (K) + Fow E(K) + GowQ oww (k), (21)
w(k+ 1) = sw(k), (15) (20)
e(k) = Comwx (k) + Qomw (k). (15) (15)
(15) . (4), Gi= P»U.:
vi Moc=c (18 (19 (20,
= Qi : Schur
302l Vi M_, I1, 2,H i, Fi o m _ _ _
: - Pi+ Zlﬁij(Pj- P)+ AIPAi< Q
IS = A+ BH X+ P, 1 (15) (20)
(16) .0

2S= FiX, 0= CII+ Q.



1252

21
5 _ [78 866 2 0 1]
P = ,
1 M= 2 (1), 0 84 549
A_'loz OJA—[OQ oj G_[o-ooe,sﬂ
“lo ad """ lo 102" " lo aoss9l’
0 1 - Q18 Q08
Bi= J,Bzz |:C;|,P1:|: i|, P = [721979 0 1-|'
- a3 02 0 86 736
P,= '0(183 soﬂ,clz czz[cl) (j, . [ Q 0330 j
L 2= l
S 11 12 0 Q 0330
Q1= Q2= , S= . (22 _ 96 5874 - 22799
1 0 1 P2 = .
, 3 : - 22799 96 5874
- [ 11 s [0 0 2,

L1 "7 o q° Q= {(e,e) |1 66838 - 2 1876e8< 0},
Hi=[Q1 - Q1],H.=[- Q1 Q1] Q= {(e,e) |1 668361 - 2 187 668> 0},
F_[os OJ F_[o 05} & Q=R :
""lo a9’ " las ol 1, e(k)

o(k) = (23)
, 1 4 (22) 2, ek) &
. 2, 5 6 (22)
, (22) ) (23) ) X(0) =
Bi2= 4,Bu= 5 (21), [- 20 15 18 - 16]"
20 20
0 0 €2
X . e
-10 A -10
20 X 20}, /el
- o TTTTTIeeee -
300 5 10 15 20 0 5 10 15 20
ks k/s
1 1 2 1
30 ,
10 ez
x e
-10 NG
€
305 5 10 15 20
ks
3 2 4 2
20 20
X2
10 10 N
0 p &) 0 e,

£ Xa e 0 VUSRI

-10 —~ -

-20\/*/“/_Mr_ a0l e,

305 5 10 15 20 305 10 20 30 40

k/s ks
5 6

( 1274 )



1274

21

(References)
[1] , .
[J1 , 1999, 14(3): 249-252
(LiuJ K, Wang SQ. Inoonsistency Research Based on
Complicated M ulti-agent System [J ]
D ecision, 1999, 14(3): 249-252 )

Control and

[2] .
[D] : , 2001

(LiuH L. Task Cogperation for D istributed Intelligent

Systems in the Dynamic Envirooment [D ] Hangzhou:

Zhejiang U niversity, 2001 )

[3] zhang C Q.
Distributed Expert Systans[J] A rtif icial Intelligence,
1992, 56(1): 21-69

Cooperation under U ncertainty in

[4] . M ] : :
1992: 97-167.
(Li F TheUncertainty o A rtif icial Intelligence[M ].
Beijing: W eather Press, 1992 97-167 )

[5] Paul G Group Decision Support System [J]. D ecision
Support Systen, 1987, 3(3): 233-242

[6]M asahiro Takatsuka, Terry M Caelli, Geoff A W
West, et al An Application of “ A gent-oriented”

Symbolic M atching and Object
Recognition[J]. Pattern Recognition L etters, 2002, 23
(4): 419-429

[7] : : - A gent
[J] , 2003, 26(4): 454-459
(Liuy, ChenHW,WangHM. A Theory of Reactive
M ulti-agent Cooperation[J]. Chinese J o Camputers,
2003, 26(4): 454-459 )

[8] Khan N A, Jain R U ncertainty M anagement in a
Distributed Know ledgeBased Systen[A ] Proc 1JCA I-
85[C] LosAngels 1985 318-32Q

[9] Jeff Y C, Jay M T. An Intelligent Franevork for
Enterprise Integration [J]. |IEEE Trans on Systens,
M an and Cybernetics, 1991, 21(6): 1391-1408

Techniques to

( 1252 )

L yapunov )

(References)

[1] Francis B A. The L inear M ultivariable Regulator
Problem [J] SIAM J Control Optimization, 1977, 15
(3): 486-505

[2] ByrnesC I, IsidoriA. Output Regulation for Nonlinear
Systens An Overvievs[J] Int J Robust N onlinear
Control, 2000, 33(10): 323-337

[3] Huang 3 N onlinear Output Regulation: Theory and
Applications[M ] Nev York: Springer V erlag, 2004:
4-24

[4] Chen Z, Huang 1 Robust Output Regulation with
Nonlinear Exosystens[J] A utanatica, 2005, 41(8):
1447-1454

[5] Savkin A V, M atveev A S Cyclic L inear D ifferential
Automata A Simple Class of Hybrid Dynamical
Systens[J]. A utanatica, 2000, 36(5): 727-734

[6]L iberzon D, Morse A S Basic Problams in Stability
and Design of Switched Systens[J] Control Systans

M agazine, 1999, 19(5): 59-7Q

[7] ChengD Z, GuoL, Huangl On QuadraticL ygounov
Functions [J]. IEEE Trans on A utanatic Control,
2003, 48(5): 885-890Q

[8] Daafouz J, Riedinger P, lung C. Stability A nalysis and
Control Synthesis for Switched Systans A Switched
L ygounov Function Approach [J] IEEE Trans on
A utanatic Control, 2002, 47(11): 1883-1887

[9] Janal D, JacquesB. Robust Dynamic Output Feedback
Control for Switched Systens[A ] Proc o the 4lst
Conf on D ecision and Control [C]. LasVegas, 2003
4812-4817.

[10] Fujii S, Hegpanha J P, Morse A S Superviory
Control of Fanilies of Noise Suppressing Controllers
[A]l Proc o the 37th Conf on D ecision and Control
[C] Tampa, 1998 1641-1646

[11] :

[J] , 2001, 16( ): 815-
817
(LiuY Z, Zhao 3 Problen on Output Regulation via
Error Feedback for a Class of Switched L inear
System s w ith Disturbance[J] Control and D ecision,
2001, 16(S): 815-817 )

[12] Isidori A. N onlinear Control Systens[M ] 3rd ed
Berlin: Springer-V erlag, 1995 391-402



