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On an Identification Method of Discrete Nonlinear Systems via Chebyshev

Polynomials

Tadatoshi SHINGU and Hitoshi TAKATA

In this paper, we propose an identification method of discrete nonlinear systems by using Chebyshev
polynomials. The Chebyshev interpolation is very close to the best approximation which minimizes the
maximum of absolute value of errors. The nonlinear function is represented by the linear combination of
some Chebyshev polynomials. Each coefficient of the Chebyshev polynomials is easily evaluated by the
least squares method. An error bound of the identification is also estimated here. In addition, the optimal
order of the Chebyshev polynomials is determined by using Akaike’s information criterion. Numerical
examples show that this identification is superior to the other methods based on polynomials for nonlinear

systems.
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