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Abstract

A new model for nonstationary spectral analysis based on peak frequency of power spectrum
has been proposed. Since the model has Time-Varying Peak frequencies of Power spectrum, we
have named it ”TVPP model”. The aim of the new model is to estimate time evolution of peak
frequency of power spectrum from time series data. Since peak frequency of power spectrum
is one of the most important feature of vibrational system, TVPP model can be extract useful

information from time series data that might have nonstationary spectrum.

For the nonstationary spectral analysis, there is a conventional research called time-varying
coefficient AR(TVCAR) model. TVCAR model can produce nonstationary spectrum from time
series data. Although peak frequency is an important feature of time evolution, however, TV-
CAR model only has time smoothness of AR coefficient. It is not a direct representation of
time smoothness with respect to peak frequency of power spectrum. The smooth changes of AR
coefficient only mean a smooth changes of the shape of power spectrum, not the changes of peak
frequencies. Compared with this, TVPP model directly uses peak frequency of power spectrum
as the factor of continuous change instead of AR coefficient.

Through the employment of peak frequency as the factor of smooth change, TVPP model
involves nonlinear formula in it. Nonlinear non-Gaussian filtering method is used to estimate
the state and parameters of the model.

Simulational results show that TVPP model can estimate time evolution of peak frequencies
correctly. Earthquake data and vibration of wing data are tried to analyze by TVPP model.

KeyWords: spectral analysis, nonlinear model, nonstationary time series
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