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Identification and Control of Nonlinear System Using Dynamic
Neural Mode! with State Parameter Representation

*Seong-Wook Park "Bo-Hyeok Seo

‘Kumi College

Abstract - Neural networks potentially offer a general
framework for modeling and control of nonlinear systems. The
conventional neural network models are a parody of biological
neural structhures, and have very slow leamning. In order to
emulate some dynamic functions, such as leaming and adaption,
and to better reflect the dynamics of biclogical newrons,
MMGupta and DHRao have developed a ‘dynamic neural
model' (DNU). Proposed neural unit model is to introduce some
dynamics to the neuron transfer function, such that the neuron
activity depends on internal states, Numerical examples are
presented for a mode! system. Those case studies showed that
the proposed DNU is so useful in practical sense.
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Fig. 1 Basic structure of DNU, which consists of
synaptic and somatic components
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Fig. .2 Proposed dynamic neuron model which is
consists -of  synaptic, somatic  components
and  elementary  gincessor  in state  space
represented with P inputs-and 1-output
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Fig. 4 Nonlinear function and its approximation by

convention DNU.
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Fig. 5 Nonlinear function and its approximation by

nroposed DNU
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Fig. 6 Simulation results for nonlinear control system with
parameter perturbations and structureal disturbation.
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Fig. 7 Simulation results for nonlinear control system with
parameter perturbatlons and structural disturbation.
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Fig. 8 Simulation results for nonlmear control system with
parameter perturbations and structureal disturbation.
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Fig. 9 Slmulauon results for nonlmw control system with
parameter perturbations and structural disturbation.
20 (Proposed DNU, Two Input)

AL SR AL N A e B S S D NS SRR BN Bt N S R

15 : Desired(Dashed) B
3 Leorned(Solid)

te A -

2 ANAN R
¥ RYAVEERSRY.

-1.549F B

@ _1200 ] I%I qihal} ; ;4I 4 1 1 1 e 1 i 1 4 1 géo l‘ow e

a8 10 A vlE|S) SR} Alsuse B w4

Gles) i, Ao, 220 148 A

Fig. 10 Simulation results for nonlmear control systemn with
parameter perturbations and structureal disturbation.
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Fig. 11 Slmulauon results for nonlmear control system with
parameter perturbations and structural disturbation.
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Table 1 Root mean square error for case studies
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