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Extraction of Frequency Characteristics from Visualized Magnetic Domain Images by Bitter Method
) ) 1

Takashi SUNAGA(Stu.), Masaaki TERANISHI(Stu.), and Yoshifuru SAITO(Mem.)

The Bitter method is most commonly observing way of the magnetic domains situation even though it is possible to
observe only the surface of specimen.To observe the magnetic domains by Bitter method, magnetic liquid is put on the
target magnetic material after electrical field polishing process.Applying magnetic field to this magnetic material covered
by magnetic fluid makes it possible to observe the magnetic domain dynamics by a microscope.

We have previously reported that local magnetization characteristics could be obtained from the visualized magnetic
domain dynamics.

Final purpose of our research on visualized magnetic domain dynamics is to work out a fully automatic quality control
system for the thin magnetic materials by visualizing the magnetic domain dynamics.
In the present paper, we try to extract the magnetic domain locations exhibiting frequency fluctuation movement from the dynamic
magnetic domains because it may be considered one of the causes of magnetic noise as well as chaotic behaviors.

Keywords: Magnetic domain dynamics, Frequency fluctuation, Magnetic noise, Local magnetization characteristic,
Bitter method.
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Fig.1 Experimental device for magnetic wall
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Table 1  Various constants used in the experiment.
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Fig.2 Frame images of magnetic wall
sample: soft iron.
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Fig.6 Typical fourier power spectra.
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Shape Optimization of Capacitor Electrode Edge by Visualizing the Displacement Currents
Exhibiting Edge Effects

COD, TC )
Kenji HOSHINO (Stu.), Yoshifuru SAITO (Mem.)

Most of the electrical capacitors are essentially composed of the open electrode edges because of
divergence property of electric fields. This open electrode edge causes the edge effects, which lead to a
smaller capacity compared with those of theoretical one.

In the present paper, we try to design the capacitors taking the edge effects into account for realizing
smaller shape but larger capacity. At first, we derive an equivalent circuits of capacitor based on the first
order finite elements. Second, solve a system of equations derived from this equivalent circuit yields the
distribution of displacement currents exhibiting edge effects at the electrode edges. Third, examine the
displacement currents at the electrode edges when changing the shape of electrodes visualizes the shape
dependency of the edge effects.

We demonstrate the displacement current distributions concerning with several capacitors. Even
though, we could not establish the deterministic methodology of shape optimization of capacitors taking
into account the edge effects, it is demonstrated the edge effects and usefulness for visualizing the
displacement currents between the electrodes of capacitors.

Keywords: capacitors, edge effect, displacement current, suitable shape, electrode
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Application of Time Domain Frequency Analysis of Dynamic Image

SEP RS (A, R kST (EB)

Masaaki TERANISHI(Stu.), Yoshifuru SAITO(Mem.)

We have proposed the method of frequency characteristic extraction from dynamic image. As a result, it has been
found that a phase transition phenomenon such as a state changing from liquid to a solid states accompanying with
irreversible energy exchanging process may exhibit “1/f fluctuation” characteristic.

Our target in this paper is to propose the method of frequency characteristic extraction from dynamic image of golf
swing. As a result, one of the methods proposed in this paper enables us to extract major frequency characteristic of
golf swing. This makes it possible to point out the distinct feature of each person’s swing so that it may be possible to

develop an expert system of golf swing form training.

Keywords: Visualization, Time domain frequency characteristic, 1/f fluctuation, Fourier power spectra, Frequency

spectra distribution.
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Sign Language Cognition by means of Geometrical Eigen Pattern Extracted from Dynamic Sign Images

*1 *2

*

C )

Xiang GAO , Ryouiti AOKI , Yoshifuru SAITO(Mem.)

This paper proposes one of the methods of sign language cognition based on the Fourier cosinusoidal transform of
dynamic images. The Fourier cosinusoidal transform is applied to extract spatial frequency information from each of
the animation frames. Among these obtained Fourier spectra, we employ a set of low frequency spectra as the
geometrical Eigen pattern in each frame. Whole Eigen pattern of entire animation can be evaluated by integrating the

first through to last frame image’s geometrical Eigen patterns.

The proposed approach in this paper has enabled us to cognize the sign language with 96 percent accuracy when

applying 9 person’s 145 sign languages cognition.

Thus, it is revealed that an automated translation system of sign language can be realized with our proposed

approach.

Keywords: Eigen pattern, sign language, dynamic image cognition, Fourier cosinusoidal transform
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Shape Optimization of High Frequency Current Carrying Conductor by Skin Effect Visualization

T, )
Kohei KURODA(Stu.), Yoshifuru SAITO(Mem.)

High frequency operation of all conductors used in electrical/electronic devices causes the skin effect in the current
carrying conductors. In particular, employing high frequency system bus in modern high speed computer leads to the
serious skin effect, which is one of the causes of thermal loss.

In the present paper, we try to visualize the skin effect in various frequencies when flowing high frequency current
in the conductors with various cross sectional shapes. Referring to the visualization of skin effect, we try to searching
for the optimal cross sectional shape of conductor distributing the currents uniformly. This means that the conductor
having optimal cross section is capable of flowing high current without high thermal loss. To visualize the current
distribution, i.e., skin effect, it is essential to solve one kind of Helmholtz equations. We employ a semi-analytical
method which reduces the partial differential equation into a set of equivalent electric circuits. Evaluation of each of
the branch currents of the equivalent electric circuits visualizes the current distribution reflecting the skin effect.

Keywords: Shape optimization, Skin effect, Semi-analytical approach, Equivalent electric circuits, Skin depth
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