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The finite-time stabilization for a class of

zero-dynamics uncertain nonlinear systems with adjustable-settling-time
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Abstract: The finite-time stabilization is investigated for a class of zero-dynamics uncertain nonlinear systems, for
which a practical adjustable settling-time controller is designed by using the Lyapunov theory of finite-time stability and
the backstepping methodology. With the designed state-feedback controller, the closed-loop system is globally stable in
a finite time with an adjustable settling-time. Especially, when the initial conditions are known, the settling-time can be
arbitrarily adjusted. Simulation results are also given to illustrate correctness of the main results.
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[T AR /N AT IR, (H e, e W B Rl fig
EEITET5 K, R S TR T A2 4 0.

A A B 0] DANERE 1 e B, JCUE B 2
AR BNiR

EFR 2 KB LB I~ME BB R E
A AT E AL LN RGE(Q2). Bk Ey (1) 2(23),
c > (dn)Y=9) ¢ > 0, IA Q0% HIESL
H(*Ji’ﬁlh%ﬂ%&u( VA IR R G4 R BRI ) B
€, FEHAR AL H A ey v] SEILAS: LI TR TR 3 4 1
H W0, B RGAYILGE 0, WS S T ]
DT &R 4.

E 2 WLLE W, WA AR E R G AT 5 R
() A BN 7] B2 42 o) 2 1100 3 i 2 — 2 0 ] A 0 b Ak 3
RGN TR RN, Fr il 2 Wik sk Em () iE -+
3 ORBE R, UREQLEFHE, WfH() = o, K&
AVo(-) = 0fIn(-) = 0, WiFaHl |- AR 3+ ) .
4 i EHH(Simulation example)

e A A AN RTINS AR E 1) AT AN AR R
VEE/\/JL

é: = _3€1/3 +z,
= (1.5 + 0.5 cos(0z))u + Ex.

Hrp, 08 REMAR MBS, € AR S BUR T &
Bk id, (x) = 1.5 + 0.5 cos(Ox) KA, (H/E1% RS
Wil < di(x) <2 B MEET, ke = 1.
WAR, #HU(E) = £2/2, Wix & 4 2R 1,
Ha = 2/3, k(s) = R(s) = s?/2, s € R, B(z) =
/4. BARGWABB2, Hay = 1,0 = 2,\, =
1 = ay = by = XNy = pp = 1. H— 1M, ZRS
Wil R B3, Hm = 1,6(s) = s,s € RY, é(s) =

(24)
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s17/32 s € RY vy (2) = |z|/2.

B () = 1+ s17/16 4 5195/48 5 ¢ RE
n(s) = n'(s)s™?/*8, s € RY. WS WE2Tprés i
WP, A1 S i 4

u=—z""(c; + .22 + (1 + 2*) i (2)+
(1+2%)/4+ B(2)),

Sorbz = 217/, Be) = Jn(c(1 +28(2))*?)a”

WRLEQHPIVILHME RE0) = 1.2, 2(0) = —1.
BRI ER2 R T e = 70, ¢, = 0.01F1
c =100, ¢; = S8HF IR RGEHARZ 1A BRI )1
ST M. Bk, X e = 70, ¢; = 0.01K, I RS
[ AT T ~ 6.2 s; Tic = 100, ¢; = 8iF, H3 &
it N A T ~ 0.6 s. X, i 2 eMlle; HL
B, 15 B TR T 2] T U2, MITEAIE T A ST vE )
AR NS5 R 10 I AL

1.5 T T T T
—<
| o X
0.5 1
N
o
of —
051,/ .
!
."
-1 1 1 1 1
0 2 4 6 8 10

t/'s
1 e =70, ¢y = 0.0 FFNBEFIRES2

Fig. 1 Zero dynamics £ and state x when ¢ = 70, ¢; = 0.01
15 T T I T T
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-0.5 _! -
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1 1
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tls
K2 Me=100, c; = S EENHAIRS
Fig. 2 Zero dynamics £ and state © when ¢ = 100, ¢; = 8

5 458 (Conclusion)

ARG T — Rl A A AE LM RS
{0 T R A P T 4 J A R A T A o . 3 o R 35
12 FH A PR B 18] B2 52 A Ly apunov B 18 R4 5l 45 1) S HE
WA, 45 T EAT S8 5 S 1 45 SR s i) v 3

A BRI T S 42 1l 2 (RIS A BE T D 3R, ORIl 1
HA I T B A RN IR . & 23—
(R TREE, 2 R GeP il AR BOR &0 HLJE R A5 B,
D AT L T R A SR I ] 4 JR A BRI )RS P ) 25
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