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Abstract
nonlinear systems with unknown time-delays and control directions. By incorporating DSC design technique and a novel

In this paper, adaptive fuzzy dynamic surface control (DSC) is presented for a class of strict-feedback

Lyapunov-Krasovskii functions into adaptive fuzzy control design framework, the proposed control system can overcome
not only the problem of “explosion of complexity” inherent in the backstepping design methods but also the unknown
time-delays. The control singularity problem and unknown signs of the virtual control coefficients are well solved by use of
Nussbaum gain function (NGF). The proposed controller guarantees the semiglobal boundedness of all states and signals
in the closed-loop system, with arbitrary small tracking error by appropriately choosing design constants. Simulation

results are given to demonstrate the effectiveness of the proposed scheme.
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hs(z(t — 73)) + ds(t,z)  (50)

To(t)

Hrp fi(z) = xysin(xy), ¢gi(z) = 0.5 + 27,
fo(2) = o701, go(Zo) = 1+ 23, fs(x) =
T1TaT3, g3(T) = 2+ cos(x1), hi(x) = 1, ha(Z2) =
T1To, h3(®) = wxows, di(t,x) = 0.5x%sin(t),
dy(t,x) = zyxz5cos(t), di(t,x) = 0.5sin(t).

JEBL L, e = x,e0 = Ty — (g, 63 = T3 — 3. FA]
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[0,0,0)" ky =10,ky = ks =1,1m, = 0.1, =13 =
1,1, =1, =1,l3 = 10, v; = vy = 1,v3 = 10,
pr = p2 = 1, p3 = 0.5, ke = k3 = 0.001,
no=17m=2m =3 CKFEEH®EHN 0.001s, K
6-9 K T AR IA M. 530k [12) =k
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State variables

-15 L L
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time(s)
6 Hil 2 HURESZE 21 (F25k), va(BL) Ml 2s(--)
Fig.6 State variables z(solid line), z2 (dashed line)and
z3(-.-)of example 2

10

Control input

time(s)

K7 2 il u
Fig.7 The control input u of example 2

3.5

25 Iy

parameters

0 5 10 15

time(s)
K8 2 " HIENSHL ) (SEEk), 02 (RELR) 1 O3(-.-)
Fig.8 Adaptive parameters 6 (solid line), 62 (dashed

line)and 03(-.-) of example 2
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05F |

time(s)

Blo Bl 2 i FOEN 2 G (SEER), C(REER) A Ga(--)
Fig.9 Adaptive parameters ¢; (solid line), ¢2(dashed

line)and (3(-.-) of example 2
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