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MODELING OF MAGNETIZATION CHARACTERISTICS AND ITS APPLICATION
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This paper studies nonlinear phenomena caused by ferromagnetic materials. To represent nonlinear

properties of ferromagnetic materials in series, parallel ferroresonant circuits

as well as electrical

transformer, we employ a Chua-type magnetization model composed of the nonlinear parameters:

permeability u, reversible permeability x4, and hysteresis parameter s independently measured from the

past magnetization history. By the backward Euler method with automatic modification, the transient

analysis of this initial value problem is carried out. The characteristic values of the state transition

matrix are calculated in each calculation step of Euler method in order to visualize the chaotic

properties. As a result, it is clarified that the chaotic behavior in the ferroresonant circuit is greatly

concerned with the magnetic aftereffect of ferromagnetic materials.
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This paper deals with a method of frequency characteristic extraction from dynamic image. We have
previously proposed the method of frequency characteristic extraction from dynamic image of natural
phenomena. Most of the natural phenomena include a time fluctuating component. Frequency analysis
of this time fluctuation component leads to the famous “1/f fluctuation characteristic that gives mental
as well as psychological relaxation effects to human. Because of wide spreading electrical power supply,
modern residence removes the combustion utilities and installs much various kinds of electricities. This
means that modern human life essentially removes natural phenomena. In this environmental change
surrounding human life, this paper tries to extract the characteristics from natural phenomena. Principal
purpose of this paper is to propose the method of two dimensional frequency characteristics, e.g.
significant feature extraction from dynamic image of particular irreversible energy conversion
exchanging processes and the other various movements such as the golf swing, PIV data, and
psychology data. As a result, it is revealed that the method proposed in this paper is one of effective
methods of extracting major frequency characteristics of dynamic image.

Key Words : Time domain frequency characteristic, 1/f fluctuation, Fourier power spectra
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TIME DOMAIN FREQUENCY ANALYSIS OF DYNAMIC IMAGE AND ITS APPLICATION
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