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nonlinear systems with zero dynamics

CHANG Xia, LIU Yun-gang
(' School of Control Science and Engineering, Shandong WsityeJinan Shandong 250061, China)

Abstract: The problem of finite-time stabilization is investigated éxclass of uncertain nonlinear systems with zero dy-
namics, and the method is proposed to design the more aplgliadjustable-settling-time finite-time stabilizing cafler.
Using the Lyapunov theory of finite-time stability and theckstepping methodology, the design procedure is presented
for the adjustable-settling-time finite-time stabilizingntroller. With the designed state-feedback controheloop, the
system is globally finite-time stable and the settling-tirae be adjusted. Specially, when the initial conditionskai@vn,
the settling-time can be arbitrarily adjusted. Simulatiesults are given to illustrate the correctness of the nesults.
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4 Vo(-) = 0 F n(-) = 0, NTTEEHIR S FRAR 14 2.

4 i EEH(Simulation example
BT A AN B AR I 1] B AN S JE L
RS
£= -3¢+,
{ = (1.5 + 0.5 cos(fz))u + &x.

Hrh 0 RRRENRINSE, EIWFEEFBUEHIR
B d,(z) = 1.5+ 0.5 cos(0z) K4, HREZRS
WRE 1 <d(z) <2. fFEWFPIEF, HK 0 =1.

VAR, & Uy(&) = &£2/2, Wix R G 2Rkl
Hoa = 2/3, k(s) = ®(s) = s*/2,s € RY,
B(z) = z*/4. ZRGEWHEBRE2, Ha =1,0 =
20N =y =ay = by = Ny = o = 1. JH—J5 1M,
ZRGWHEBEI, Hm =1, ¢(s) =s, s € RT,
P(s) = s'7/32 s € R+, m(x) = |z|/2.

MAE /(s) = 14 §7/16 | g195/48 5 ¢ R
W n(s) = n'(s)s'¥/*8 s € R*. S WE2N T4
MBI PR, A REEHIE u = =2 (e +
a2 + (1 + 22)y() + (1 + 22)/4 + B(x)), &

(24)
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th z = 21715, B(z) = %n(c(l + 2ﬁ(:ﬂ))3/2):p2.

WARFRWIVIEME AN £0) = 1.2, 2(0) =
—1. WFELME2SHHERT Y ¢ = 70,¢ =
0.01 Fl ¢ = 100, ¢, = S AR REZMNRENEH
PR A TR WA AT . Bk, 24 ¢ = 70, ¢; = 0.01 A,
W ARG HE R T ~ 6.2s; 1 ¢ = 100, ¢; =
SHF, MR ARG s BIA] T ~ 0.6s. iXFE, Wi
A e F ey WMEUE, 588 T 33 7/, Nk
UE T ASCH A IS R 0 ER .
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Fig.1 Zero dynamicg and state: whenc = 70, ¢; = 0.01

15

—
1k - =X 4

-1 . . . . .
0 0.5 1 15 2 25 3

t/s
B2 Y4c=100, c; =8 NEEE ¢ ARS

Fig. 2 Zero dynamicg and stater whenc = 100, ¢; = 8

5 %5 (Conclusion

AR T —RK A ZNENH L RS
AT 1 450 JE I TE) 4 JR) A PR ek [E) 468 e i) . o R
12 FH A BRI 1) A 5 ) Ly apuno B i A28 i 28 1) s HE
WIFER, 45 T BAA S am S M r9 45 B ) mT i
[ B B ) A2 e ) 28 B AR TP B, s I

FH TR T B GUR N IERIE. R P
TR, 24 R G i AR BOR &0 BB B A5 R,
ey e v R R S R 4 JRAT R N TR A e s il s
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