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Parameter Identification of Nonlinear Dynamic Systems
using Frequency Domain Volterra model
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ABSTRACT

Frequency domain Volterra mode! is applied to nonlinear parameter identification procedure for dynamic systems modeled by nonlinear function. The frequency domain
Voterra kernels, which correspond to linear, quadratic, and cubic transfer functions in time domain, are incorporated in nonlinear parametric identification procedure. The
nonlinear transfer functions, which can be derived from the Volterra series representation of the nonlinear differential equation of the system by Schetzen's method(1980),
are directly used for modeling input output relation. The error is defined by the difierence between the observed output and the estimated output which is calculated by
substituting the observed input to nonlinear frequency domain model. The system parameters are searched by minimizing the error. Volterra model guarantees enough
accuracy and convergence and the estimated coefficients have a good agreement with their actual values not only in the linear frequency region but aiso in the region
where the 2 or 3% order nonlinearity is dominant,

Key words : dynamic system, frequency domain, Volterra model, higher order transfer function, nonlinear parameter estimation
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