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Tracking control for uncertain nonlinear system based

on adaptive asymmetric Gaussian basis function network
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Abstract: An observer-based adaptive asymmetric Gaussian basis function network (AGBFN) tracking control scheme is
designed for a class of nonlinear systern with unknown uncertain nonlinearities. When only the output of the system is measur-
able, the observer is designed for state estimation, and then feedback control law and adaptive control law are developed. The
proposed full adaptive AGBFN, which eliminates the symmetry restriction of traditional RBFN and provides the neurons with
higher flexibility, can get rid of the effect of the unknown uncertainties by updating all parameters of the AGBFN online. All the
errors in closed-loop nonlinear systern are uniformly ultimately bounded and the output of the system is proven to converge to a

small neighborhood of the desired trajectory . Simulation shows that the proposed method is effective.
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2 R GiH5iR (System description)
ZE—RUNTARERLEERE
{x = f(x,%2) + g(x,2)u +]-’(x,st,u), (1)
y = x.
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X = X2,
[-’52 =f(xl,xz) +g(xlsxz)lt +f(x1,xz,u),

Yy = x1.

(2)
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3 FE4e#Bl AR (System control scheme)
3.1 K& NIBFAiZ T (State observer design)
EXRGREMITER 2 = (] 271", WIMiR
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Fig. 1 Control structure of the system
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=&, - Ay,
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EE 1 ZEEEBERFEQ).REWNMIEG), N
KRBT REMN AR M L), L, HERHRSH K, #
BT &4
Ly = bl + Ay, Ly = [ Ay, (9
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4 HBEEKN AGBFN #9i& it ( Adaptive AGBFN
design)
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5 {FHE# 3 (Simulation study)
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Fig. 2 Phase-plane trajectory of system
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Fig. 4 Response of the observer
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Fig. 5 Response of the system output with AGBFN
6 45t (Conclusion)
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