Ly

$23%  H5H =5 3 = Vol. 23,No. 5
19974E9 H ACTA AUTOMATICA SINICA Sep. ,1997

T r——

—¥FEL M MIMO A ETEZRSMH
SRR RETE"

BESm RUM HEX

(FEPEERAPFPRN JLK 100080

B B FEHERRZWHMBKTF(1,1,-,1}F& LEMIELE AR EHER MIMO
FRERFEHHEHERREEMB. XPEHEA Lyaunov 7L WE — R H KR 31 4
=A%, ZAME RS O] DA SE BN BT iR JE 2ot A B € R AU Y 30 75 H0 b IR T B 2

X@iE B IELRERME, SSH R E, A EE

1 5IF

R F IS/ WL M HIELEAREEAERE RS

X = fx) + Afx) + Agl) + D 8@ u, 0
£ i=1 1
y = h(x).

KEFI xGR"gu"——"‘(u“'";um)TGRm;y-—-‘(yn'",ym)TGRm %%U%ﬁé%%ﬁ&!ﬁ%ﬂﬁ)\
MEWES; f.e AR AEBRERE .g(x)={g1(x),,2,(x) };(0,)=0,,h(0,)
=032 (0,) F Opseme HFAFORBIEICEEAT E M, A g (x) 7 ILEL A5 E 1%, B s 2 UL B

24 Ag(x)=g(x)e (x) €Span{g,(x),,gm(x)}. X B e, (x) ER™ B F EKEL.
i HERRA

fi — f(x) -+ igi(x)un
< i=1 (2)
ly = h(x)
BRI E R R % (DMRRAL. U FERE R QR AH F BT (ror.-
m}>{1!1! ,_ﬁr———Zr < n.

XTEIE%@%%E (DHFTEAREREIMER R, REEE L ERELFEREZELE
R R E R BT 5 . RAH S SRR T 3 A s e R LB, B AR 2

JELHE RGBSk R EE R -

1) EAXBIEHEKERBEESE.
Wk HEE 1995-10-12




650 H 3] th % W 23 &

N1 BRI R R 5 (D) AR Bh A MR L L IR

U = a'(9) ’
) (3)
~_9: ﬂ(eay)!

i B, OMBWHAFRAFTHHERE. XB e R;0€C' (U, R"); B C (U,
R*),B(0,,0,)=0;U,,U, 43 Fl A R, R "X 8] JR S By e — FF 4R s B —EEBHL

RS TR T RE A f.g) ARHERS Z(C,A, BB B REE M,
mk o R A RO, SCER SR T B A A MEES , SCERM7E & 48 (1) (SISO ) v LA ER 43
ZAENRZET , B G S — Mo S IR e s, A SAMERIER T, 84
P VEEC A 25 FA FE IR BC A8 E T IE LR E R A ALY Lyapunov B X T RFH LR ER. H
A HiTwe | SISO B, FHERKH T XHPH —REXMREHITREN SR IMH
R ) E B, IE R B A E B XE H# W A Lyapunov X MIMO B ELER
S — RS RRE SR, RNV AR RL R Lyapunov B X TREN.

2 FELGH

B MEREQ, DFFiRFEM4 HFTRER:
EE2.-1 FETRBLIFERAMRERE. FRR2EORFNTHER.

b

z=Az+ &)+ B+ (v + &),
<w = q(w,z), (4)
Y — Z1

;E;- EP 2= (21, !Zr)TERr;w: (wpyee 9wn—1)T€‘Rﬂﬂr;§1 ( ')ﬂ §z(')2&f$ﬁﬁ%’lﬁ%%;fl:
blOdeiag (All _-;Azg s *** gAmm) ,BZblOdeiag (bl 562 B 9bm) ’
0 1 0 < 0

0 0 1 = 0 a

A = : , bi = O. ;
0 0 0 = 1
0 0 0 -« 0], b

zi= (21,2502, )", 1< q(w, ) B IEIE M B K 3T
EHE2.2 BRERFLWHE
DARERRZRRDHFTIHNT w=qw,)IBEBHERE,
D& N<gU6"PizlD g (I zowd 1Dy [1EN<g, (I zow) D) s

KB @y €CL(RY) ,0(0) =0, (0) =0, 5, (0) =0, N, < J%,mué.@i(@ﬁmjﬁn?%
AH I S kMMERS

u(® =— 2 BTP.O[#(|BTP.8|) + 1] — L8,
% (5)

6=A60+ L - (y —8,) + Bu(®

AT BN D4 H RUREE.
ﬁ E. 8 R ,0—= (91 y *°° 99m)T! 9:': (&1 ys **° !&-i)T! 51 — (5% s °°* aW)T;L:bIOdeiag (Zrl ' "%y



5 ] A7 . —RIEZTE MIMO M ERR R 0S5 i AR E 651

I, )y 1, = (L, )" R Hurwitz )8 ; Li=blockdiag Ly ,**+ls ) s Lo =C(di,*>,di)T £
Hurwitz [ﬁ]ﬁ;l‘gigm; Pl%ﬁ%ﬁﬁ P1A1+A{P1‘“‘ I H@E%Xﬂ‘ﬁﬁﬁﬁlﬁ;Ale“

BL, BRRESLEK, o) =L¢(ﬂ)dt€ Clin RECEWIER N v, (6)=B"P,6[ ¢ (|B"P,8|])
+1 17F @ #b ) BER Lipschitz & %1
JNERA. AR PE &1, B Lyapunov HER, FELEER T V. WL :a wl’<Vo(w) <

Czuwuz !Vo(“’)é‘“ﬁ‘a“w“z ’ Haa,g “éﬁ““’“ X B ¢yyc05¢3 354%13)&18%'%{-

THEZEEENSIMERCOEHTF RS (LD R4 .

z=Az+ § () + B@® + §()),

<w = q(w,z), (6)
8= A8 + L(y — 8,) + Bv(0).

R e=0—z,e=(e;,,e.)  ER N EAFZB)R]LIKTF N

z= Az + §() 4+ Bv(2) +§()]+ Bv,(z+e) — v, (z) ] — BLe,
<w=qw,2), (7)

L‘é — Aze - §1(') — Bgz(') .
X B v, ()= — BT Pl @ (B Pzl +1]5 A= A— LLJERESRE, Lo=blockdiag (U}
REV/R !E:SIaor"'rO)Ja 1< isim; H\ﬁﬁﬁﬂz PzﬁETﬁﬁmﬁ@:A5P2+PzAz“

At I, o >0RFGENFE L
B ERE Vv, z,e)=V,(w)- ngPlz—r-—g—eTPze. HAPASHFE - BA Vv, z,e)
BRXEFARW,z,e)IEEHRE. XEN qw,2), vi(2) X, BUREBFFTE Lipschitz H %X
N, NsfE TR F L
N

lg(w,z) — q(w,0) || << Nilizll, lv,(z + &) — v, (D] < = (8)

7
TRV, 2, ) RFE (D2
V (WyZ!e) |2,4

' . . A A :
= D) o 2)+ P izt 7 Pt ¢ Pret e P
=8V55f") -q(w,z)——-%Hzllz—l—AzTPlfl(-)—I—AZTPIB(VI(Z)+§2('))
Az+a

GTB_AETPz[fl(')‘l’sz(')]

+Az"P,B[v,(z+e)—v,(z) ] —Az"P,BLe >

: T A\ T
<—csl|wll*-Cer[[wll* Nac |z Hz)—*“IIZIIZ-I-( sb (| B* P1z|] A 7|\z PPl (wszd DD

A
+(—-%IlerlBquf(llzTPlBll) |z" P Bl\z)—l-(—-llzTP B|?+2 vd(ll(w,z)ll))

A}+a

9+ Gl PB4+ | Ll — = eTe

AT 2| 3AIJ5
(377”2 P.Bj le

+<-§’3,—7¢2<uzTPIBn> "2”|leTPz||2¢%<u<w,z>u>>+zueTPzBu¢z<n<w,z>n>



652 = 5} ﬂc o 23 %5

A
e Na"*n =+ 27 P g L ws 2 D
A
30 BPo2ID b+ (AP w2 1D b+ CZ P9 (012D )
240 A 2
el 2 el 221 el
ﬁ@,0<€1<€3-
% ERRER H p= s MU A T4 KET, — R AFETE B AR Aofi T SURLL
{'}(1) < }31”"’“2 — kz”ZHE* (9)
X% 6T P, Bl <<n, G AETE BB by o bl F BT
(e < AWl + Bzl (10)

ﬁi k3<k1’ k4<k2' REI%
A )

“TiPyllrgz (l w, 211

2 47
G 2+oc—¢ - /
= 3L — P g e ) > 0.
B L TR AE T8 By o (8 F ML

(e} <— Aslle|®. (11>
M R (9—11) 7] 75
Viw,z,e) | o <<— (B, — kw2 — (B, — &) ||Z]12 — kslle]|®. (12)
H MRS (7R Lyapunov B T REHHERER , TR EE 1. 1, W RFZE (D H
A RREE .

2 £ X M

[1] Dawson D M, Qu Z, Carroll J C. On the observation and output feedback problems for nonlinear uncertain
dynamical systems. System s and Control Leiters, 1992, 18.:217—222.
[2] Emelyamer S V. Output feedback stabilization of uncertain lants avariable structure systems approach. Int J of

Control, 1992, §5:61—8]1.
[3] B4 RS RMEE (E R0, 8. EWAS#E K ,1994.
(4] HBER GHELEAHERAENGREEN (EL 0. bR - P EBER RAERF KT ,1996,64—71.

[5] Praly L, Andreanovel B D Corron J] M. Lyapunov design of stability controllers for casceded systems. In:Proc.

28th. IEEE Conference on Decision and Control. Tampa. F1, 1989, 217—223.

DYNAMIC OUTPUT FEEDBACK STABILIZATION FOR A CLASS OF
NONLINEAR UNCERTAIN SYSTEMS

MEe1 SHENGWEL QiN Huastuu  Hong Yiguane

(Institute of Systems Science, Academia Sinica, Beijing 100080)

Abstract 'This paper studies the dynamic output feedback stabilization problem for a calss of

MIMO nonlinear systems, whose nominal system’s vector relative degree™> {1,1,+-,1}and
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which contains matching and dismatching uncertainties. A kind of dynamic compensator by

Lyapunov method 1s designed derectly, which realizes dynamic output feedback stabilization of

non-linear uncertain systems.
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