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Observed-based adaptive neural tracking control for nonlinear systems
with unknown dead-zone
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Abstract: This paper deals with the problem concerned with tracking control for a class of the uncertain strict-feedback
nonlinear systems with unkown dead-zone. Firstly, the state observer is established for estimating the unmeasured states.
Then, by employing the radial basis function neural networks(RBF NNs), the unknown functions are approximated.
Finally, the Backstepping technique is utilized to construct an adaptive neural output feedback control scheme. The
designed controller decreases the number of learning parameters, and thus reduces the computational burden. It is shown
that the designed neural output-feedback controller can ensure that all the signals in the closed-loop system are semi-
globally uniformly ultimately bounded(SGUUB), and the tracking error converges to a small neighborhood of the origin.

Two examples are presented to illustrate the effectiveness of the proposed approach.
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3 EHESu

T IR AR ST T IR A SO, BB ST R
[13-15] 2 il 28 ¥ 1F 77 32, 1 L BR B [F) — = F #h b
ya = sin(t) + sin(0.5¢), B HI (8] 48— 5E N 30s.
SCERI31 3N T 5213 x 3 x 3 x 5 ML e, fE s
AT IS )2 1.258 9 s, 1% 7 ¥ it B o) kg 400428 ] bR H0dk AT
T SR SCHR [14] A 20 20 /M40 112 F0 118,
FEJFIE AT ]9 5.329 8 s. SCRR[1S]H I T 172 F19 x
9 x 1747 5 B 22 N 2%, 38 AT I [A] 29 9.329 8 5. A 3CH]
1 B AT 1A] 24 0.851 3's, SC P e 1 1) 42 il 8 I 75 22
P 3 ST 0, O AT ST, I FL R 2R H I 8k
FIEAB L. SCHR[13-15] B iE 4z il s 208 1AM
W 75 BT (AR 2 oA 50, BRI A ST 2 Y
VR T it 2 SRR, R T s ST

B2 % EEA BRI RIS, R4
I ENASBLAY 2O g

D§+ B¢+ Nsin(q) =1+ Ay,

MI=—-HI—K,j+V. (65)
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Horbig. ¢ GRNRFTMOLE . SEEMINEE; TR T
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P£; B = 1 N-ms/rad Jy k75 ORI BE R ) REG N =
10—/ IEHH 2 0T A H &M E ) /3G
M = 0.1HNHMXHE; H = 0.5 N HEAKEM; K, =
10N- m/A NRHBI#H; A = 04sin(t). HEz =
¢ty = D¢, x5 = I,D(v) = V /M, (65) 7] AR
N

1 = x2 + f1(z1) + di(2),

By = 23 + fo(w1, 72) + da(?),

3 = D(v) + f3(x1, z2,23) + d3(t),

Yy = x. (66)
/\q:'
. B
J1 =0, fo = —Nsin(z;) — DT
K, H
fz= Y A VA di(t) =0,

do(t) = A; = 0.4sin(t), ds(t) = 0.
25 AT B BEIX R
1.5(v — 20), v > 20;
u=D,(v) =40, —12<v < 20; (67)
1.3(v+12), v < —12.

ZENIT Ny = sin(t) + sin(2t).
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[21(0), 22(0), 23(0)]" = [0.3,0.2,0.1]",
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[61(0),62(0), 65(0)]" = [0,0,0]".
ZHR BT
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ky =30, ky = 18, k3 = 20,
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a; = 0.8, az = 0.8, az = 0.8,
gs = 1.5,

rL=2,1r9=2, 13 =2.
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