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Semiglobally practical stabilization of a class of nonlinear

systems by output feedback
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Abstract: The semiglobally practical stabilization of a class of nonlinear systems with unknown parameters is considered. A
Lyapunov function for the overall system is established through a Lyapunov function of the linear part and that of the zero dy-
namics. A state feedback and a dynamic output feedback are designed respectively to stabilize the system. It also verifies that the

controllers are robust as long as the variation of unknown parameters maintains the same relative degree. A simulation example

shows its effectiveness.
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2 REGAIHIAR T HE (System description
and preliminaries)
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£ = Ax + B[ F(z,x,d) + G(z,x,d)u], (1b)
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3 FELR(Main results)
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( Semiglobally practical stabilization using partial
state feedback)

MT (A,B) BREEAE, fa%HF—NERE

K, {878 A + BK 12 Hurwitz 5%, TRXMERFEE £, >
0(k, FTFE M IEH ¥ , Lyapunov J5 2
P(A+ BK) + (A+ BK)TP = - kI (4)
BIFEM P(PIRET L), 5 V(x) = Pz, BT
V() REATTHEY, BRI REE T R, 3c >
1B I c Q. ={xER:V(x)<cc+ 1.4
Si=dx:V(x) <cec+ 1 xiz:U(z) < h +1}.
(5)
mTY x = 05,
F(z,x,d) - G(z,2,d)Gy(0,2) Fop(0,x) - Kx
HE,FHMWFTE o >0, B8 HMEE(2,%,d)E S, x D,
" F(z,x,d) - G(z,%,d)Gy(0,x) Fo(0,x) - Kx| <

alz|. (6)
ERHARER S
u = ¢(x) =~ Gp(0,x) Fp(0,x) - Gp(0,%)w.
(7)

XH w = 2B"Px . LMEE(2,x,d) € S, x D,
B (3),(4),06),(1E

V() - kollal? 4+ alwl 2l - 5 lwl? <
2
o Ll )
4‘»7\
hU(2) cV(x)
W) = 1 20 e v - )

ERFES/PER &, BEXES
S =1{(z,x):9+8 < W(z,x) < ¢+ h* + 1}.
(9)
AR 2 W SCHR [ 7 ) o 2 BB
311 RERZ (1) WEMKIER 1,2, BERE
B AR i)
A

u =- Go(0,x)Fy(0,x) - k-lGO(O,x)w, (10)

CHTP o = 2BP WHEE S > 0, MFFEIELH K.,

HEY k> Ko +0.25, W(z,x), IFER D, (10)
FrA AR RANE R W (2, x) < - $,(z,x),
$r(z,x), EHEE S LIFEE , TEE G x: V(%) < ¢ +
1} x {z:U(z) < b + 1} bi%ESE.

KATTLIBR TEHAEHE 1.

EE1 HBRL2EL,GER S > 0, 0%

2
HEESH K. 8% by > max( Ko 30 ) B, 12

(1) #1(7) FA AR R G M40A (B (2,x,d) € S
x D W x LR R 2 REHERE, : NI RLHA
E£E51z2:U(2) <48 ;5 F 9 = 0,0 - PR R


http://www.cqvip.com

388 oW B ® 5 M H EH
2R R . ‘ @@ .
iFE 2k, = k, - ——— A ABHFE(A - LC) B

Wit 1 ERG(DFAWRS o, WEHET) TR T 4k N

CRSI50 V- AQRIIIR S T
3.2 ETHEYHREAF2EEFETE (Semiglobally
practical stabilization using output feedback)
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4 {5E (Simulation)
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B1 fERERME e = 0.01,¢ = 0.05 B
RIBFRRE
Fig. 1 States under the state feedback and the output

feedback with e = 0.01,e = 0.05 respectively.
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B2 RERBRe =0.01,e = 0.05 B4 H R 13
Fig. 2 State feedback and the output feedback with
€ = 0.01,¢ = 0.05 respectively.
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