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ABSTRACT

The identification of a nonlinear vibration system based on the time domain parametric model has been
widely studied in recent years. In most of the studies, the NARMAX model has been used for the
identification of a nonlinear system. However, the computational load for the identification with this model
is quite heavy. In this paper, a new modeling procedure for nonlinear system identification in discrete time
domain is proposed. The proposed model has less initial nonlinear terms than NARMAX model, and the
terms in the proposed model are derived from physically meaningful way. The performance of the proposed
method is evaluated through the simulation, and the result shows that the proposed model can identify the
nonlinear characteristics of the vibration system very well with less computational effort.
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Fig. 1 Validation of the estimated model : One step
ahead prediction of the response signal
(+ : proposed model ., - : Runge-Kutta)
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Table 2 Model coefficients estimated by using the
proposed and NARMAX model

No. Model Propose'd. model NARMA_X model
parameters coefficients coefficients
1 y(-1) 1.2852260E+00 | 0.16698892E+01
2 y(t-2) -2.7049279E-01 | -0.80974820E+00
3 y(-3) -34518600E-01 | 0.11459884E-01
4 u(t) 1.1448956E-02 0.10910869E-01
5 Constant -1.4579949E-02 | -0.12347549E-01
6 u(t -1 1.5441827E-02 -
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13|y -Dy(t-2) 1.2665297E-01 | 0.12763532E+00
14 |yt -Dy*(t~2)| -8.3903141E-02 | -0.95868967E-01

displacement(m)

time(sec)

Fig. 4 Validation of the estimated model : One step
ahead prediction of the response signal
(+ : proposed model , - : Runge-Kutta)
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