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Abstract: An output feedback adaptive control scheme is proposed for a class of nonlinear systems with unmodeled
dynamics and dynamic uncertainties as well as the unmeasured states. Neural networks are used to approximate the unknown
continuous functions, and the unknown system states are reconstructed by using K-filters. By the novel description to
unmodeled dynamics, the dynamic signal used to dominate the unmodeled dynamics in the existing literature is avoided.
Based on the dynamic surface design method, the estimations of the unknown continuous functions produced in the course of
theoretical analysis are removed. The complexity of the design is reduced. By using the method of the Lyapunov function, all
the signals in the closed-loop control system are proved to be bounded semi-globally, uniformly and ultimately. Simulation

results illustrate the effectiveness of the proposed approach.
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Gy = 2 ﬂcwy+02m5+y)u+01mm+y4
1+y
Y=o,
(59)
2 =q(z,y,t) = =22 + y?sint + 0.5,
i1 =29 + (y? + 2y)siny + (0.1cost +e7Y)z,
cos y 5 .
= 1 0.1sint
L2 1+y2+( +y)u+( S +y)27
Yy=2=x1.
(60)

TR (59),p=2,m=0,n=2,yq =sint x
cos?(0.5¢) A ERERIIELE 5, &

1 1

W(z,t) = 124’ =g

6322, Cq = 1, Cs 20.5,

02:1,

H
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aa—vf(z,t) + %(znﬁ)(q(zﬂ,t) —¢(0,0,t)) = —224 100}
O (0] = 12P, 1a(0,0,0)] = 05, w(lsl) = Iy, 5ol
W q(z,y,t) — q(2,0,8)] = lysint| < o(ly|) 75 & HBE
DRV 3 B 6 A 4020, B RS B b AT i MWV
B R 0 10 20 30 40

§1=—l& + & +hy;

o = —h& + by;

U1 = —1191 + V2 + DL (y), 91 € RM*20;

O = —lot1 + 5 (y), U2 € RV, (61)
A= —lid + Ao

Ao = —lo A1 + o (y)u;

Wy = (—(.UQ + O[l)/TQ.

u = (_k232 + lg’UO,l + LUQ)/O'(y) (62)
_ BO -T)
o] = l}% n ﬂ(_klsl — 52 — W 9) (63)
0 = ~i(wsy, — 010),0 € R*. (64)
ZA)O = ")/2(510&1 — 0280)7 l;o S Rl. (65)
/\I:':‘

51 =Y —Yd, S2 = Ao —Wa, Vo,1 = A1, V0,2 = A2,
O (y) = [p11(y), s o1, (¥), 01x10],

D5 (y) = [01x10, P21 (y), P22 (), - 5 P2, (1)),
)2
vij(y) = exp [— (deU)],
2, B
L =5, 1y =6, ky =80, ky = 60,
B =0.02, 5, =0.01, v; = =1,
o1 =0.01, 05 = 0.01, My = M, = 10,
2(0) = [0,0]", £(0) = [0,0]",
A(0) = [0,0]", bo(0) = 1, 6(0) =0,

9(1)(0) = [01x20], V(2)(0) = [01x20]-
PrEcas R 1A 2 s, B, RO &R

S Ty, SEZR O R ER I TR . I L O], AR
P i 7 5 BT R AP ERER P e

Y Va

0 1I0 2I0 3I0 40
t/s
1 A% (59) By y FRERERAYHA B NI ¢4

t/s
2 RZFE G HIRHIIES u

X & 4t (60), BREEIHEAE 5 Ny, = sint.
W (z,t) = 124, = 1, deg = 1,63 =2, ¢4 =1, c5
= 0.5, REBNARF G52 AR 3 4. 21
s, At BT F 255 E) 1 AH TR, 1 F g5 Rl 3 A
4. EE 3 T, ML RGN v, ST BRI
W . 30T 5N, ASCHE 4R E R A R4
()R A e

0 IIO 2I0 3IO 40
t/s
3 R4 (60) Byt v FORRERHIEREB NI g

100}
50
N
VNV VIV VY
0 10 20 30 40
t/s
B4 E4(60) HIEEFIES u
5 4

AL — SR BAT B A A E PE K i S 5
AR R ZE, A K -8B A3 2 i v vt 5 ik,
Pt T b Y A S A e o 4% P S TS
X AR AR (V07 %0, 38t S T LAER I 3 &40 5 A
BEREBEBD A7 3, BOH T B M = AR IR &
L R BT, T T BB 1 Pl AR E TE 5
BRI B, B T ik iR 2. AIH] Lyapunov J7
TRUEW] T AN IR R G 45— B S5 AT TN
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