¥ 16 EE 5 FEHHR S5 A Vol.16,No.5
1999 4F 10 A CONTROL THEORY AND APPLICATIONS Oct. ,1999

ETFHemEr—LELERENREAENERNFZITHTE"

A WM KEM

(B 3E X2 8 shib & - L% ,200030)

R S RAER RS RS, I P AR Rk B BOR B0, 3R T — BB T A I B I R B A L A o Y
FOBTHEG AR ERIET Lyapunov F5E WG, R, 45 ) 7 S (50 BB A ik ke 1ok 6 4 4 2 0 A BRLER 190 A, T
HAESEA AR EH TR, R T WS MEMEHHREDFENREE M FREREN TBENE
Ak

KER: AENEH; LR RERE; MEME

A Design Approach of Neural Network-Based Stable Adaptive Controller

for a Class of Nonlinear Systems
Xu Pushui, Shi Songjiao and Yuan Xiangyang
(Department of Autornation, Shanghai Jiaotong University * Shanghai, 200030, P. R. China)
Abstract; This paper proposes a design scheme of neural network-based stable adaptive controller for a class of nonlinear
continuous systems with unknown nonlinear function. Due to the fact that the control law is detrived based on the stability theory
of Lyapunov, the scheme can not only solve the tracking problem of the class of nonlinear systems, but also can it guarantee the

asymptotic stability of the closed systems which is superior to many neural network-based control schemes. The effectiveness of

the proposed scheme is demonstrated by simulation.
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1 5|5 (Introduction)
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2 [ERAYHE L (Problem description)
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x = Ax + f(x) + Bu. - (1)

H, w € i, u€ "R RGERRE I EMBA
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{9'52 = f(x) + byu. 2)
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3 BENBEERH %1 (Design of adaptive

neural control law)
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e = (6|,€2)T A [y = %152 - me:lT'
M=) F(3) 7] 15 .
e = Aye + bulg(x) + boul. (4)

A, b, = [0 117, g(x) = f(x) + 02, + 28w,%,.

RICPREL g (x) 7ERB KBRS H Q B GE
%t RBF W45 1% g () GEIE, B,

g(x) = fg(x)+€(x), x € 02, (3)

§) = 7o+ YW, x€Q,  (6)

le(x)| = lg(x) - g(x)| < e, x € 2. (7)
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e = Ane + b [ YTT(x) + e(x) + bou()].(8)
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u(t) = - w(H¥T(x) + u, 9)
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w (L) & ¥/by, w = w* - w. (10)
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e=Ane+bubol w™ ¥ (x)+u J+b,e(x). (11)
o T AF B, % Lyapunov BR4K
Vie,w) = e'P.e + WIrw | by 1,
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Vie,w) <-e'Qe + |vle(x)| + vbyu..
B (7)), .
Vie.w) <-e'Qe + |vleg + vbou,.
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HA, k = eo/bomin, W

V < e'Qe < 0.

HTT I e B - | VCe(o),m(e))dr =
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V(tg) - V(®) < o, [f7:e € L2 XA (11) 7]
18, e A, Ktk Barbalat 3| #1007 75 ,
,ljgle(t) = 0.
BRIV EH 34 7R G B 7 AT b SR B 2 ALY
4 {AES#(Simulation analysis)
FZERUTIELERS.
9.01 = X2,
{&2 = f(x) + u.
Her, fx) KA.BHBH Y.
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Fig. 1 State response of closed-loop system with this algorithm

2.0:: "_':::.".:.'.:..::'.::".
W B 3 R R ) VSRR SR A L

Fig. 2 State response of closed-loop system with common adaptive control algorithin
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5 #%iE (Conclusion)
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