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A Method of Visualization for Displacement Currents in Capacitors
Kenji HOSHINO,Yoshifuru SAITO and Kiyoshi HORI

ABSTRACT

Electrical capacitor is one of the most popular and widely used electric circuit

elements storing electric field energy. Due to its mechanical structure, electric field

distribution could not uniform at the edges of electrode plates constructing the capacitor. This

field distortion is so called edge effect.

Principal purpose of this paper is to minimize the edge effect, so that it enables us to optimize

the shape of electrodes leading to the maximum capacitance but minimum size. To realize this

purpose, it is essential to compute the electric fields around capacitor exactly.

The electric fields around the capacitor theoretically distribute to an infinitely long distance

point. In order to take into account this electric field nature rigorously, in this paper, we employ

the strategic dual image (SDI) method along with conventional first order triangular finite

element method.

Keywords: Visualization, Displacement current, Capacitor, Edge effect
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Fig. 1 Relationship among the Angles and Lines.
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Fig.2 Visualized Displacement Current Vectors

Distribution of Parallel Plates Capacitor.
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Extraction of Frequency Characteristics from Visualized Magnetic Domain Images by Bitter Method
( ) 2( ) 1 (
Takashi SUNAGA(Stu.Mem.), Masaaki Teranishi(Stu.Mem.),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. This paper extracts the 1/f fluctuations from the visualized magnetic domain dynamics.

Keywords:  magnetic domain dynamics, local magnetization characteristic, visualized, magnetic domains
situation, Bitter method.
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a Enire measurement system. 1 2

(b) Yoke and exciting coil.
Fig.1 Experimental device for magnetic wall
observation.

F

Table 1 Various constants used in the experiment. (b) 0.14[s]

The W
Number of diameter of The length
turns a coil of a coil
Magnetization 300[Turn] 10[mm] 30[mm]
Detector coil 100[Turn] 4[mm] 10[mm]
221
30[Hz]
1[Hz]
222
Fig.2
Fig.3
30[Hz]
1[Hz]
223 = -

(g) 0.84[s] (h) 0.98(s]
Fig.2 Frame images of magnetic wall
sample: soft iron.

196
(144)



AEM Vol.15.No.2~(2007)

(h) 0.98s]

Fig.3 Frame images of magnetic wall,
sample: silicon steel. () 0.84[s] (h) 0.98]s]
Fig.4 Frame images of dynamic parts
sample: silicon steel.
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(DFT, Discrete Fourier Transform) Fig.5 Pixel values histogram of domain dynamic
image.
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(a) A frame image of magnetic wall
sample: silicon steel.
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(b) Magnetizing properties of a point ““e
Fig.10 Local magnetization characteristics exhibiting 1/f
fluctuation points.
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(b) Magnetizing properties of a point ““e”~.
Fig.11 Local magnetization characteristics not
exhibiting 1/f fluctuation points.
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Iron Loss Distribution Visualization in Ferromagnetic Materials
by Bitter Method
Takashi SUNAGA, Yoshifuru SAITO and Kiyoshi HORII
ABSTRACT

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. Applying magnetic
field to this magnetic material covered by magnetic fluid makes it possible to observe
the magnetic domain dynamics by a microscope. This paper reveals that the parts
exhibiting 1/f fluctuation frequency characteristic give high the iron loss while not
exhibiting 1/f fluctuation parts, i.e. containing much silicon, give low iron loss. Thus, it
is revealed that the mixture rate of iron and silicon determines the optimal silicon steel
composing most of the electrical machines.

Keyword: Bitter method, Magnetic domains visualization, 1/f Fluctuation
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Visualization of High Frequency Current Distribution

By Semi-analytical Method
Kohei KURODA, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

To visualize the electromagnetic fields, we have previously proposed a semi-analytical
method, which has made it possible to simulate the complex electromagnetic field
distributions not obtain by the conventional numerical schemes, such as finite elements
and boundary elements means. Distinguished superior point of our semi-analytical
method 1is that our semi-analytical method is only one way solving for the
electromagnetic field, conducting and displacement currents simultaneously.

In this paper, we propose a new semi-analytical approach to visualize the eddy current
distribution in a two-dimensional plate, Successful result of this computation promises
that eddy current testing may be carried out taking into account the displacement

current, i.e., capacitive, effects.

Keywords: High Frequency, Eddy current, Semi-analytical approach
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1/f Fluctuation Analysis of Image Drawing Therapy

—1In the Case of a Maladjusted Person—
Chieko KATO and Yoshifuru SAITO

ABSTRACT

The principal purpose of this paper is to develop and establish a methodology of 1/f fluctuation analysis in art
therapy. As an initial example, we applied our methodology to several images drawn by the maladjusted person in

a state of excessive adjustment. As a result, we succeeded in extracting and visualizing the 1/f components. Thus,

it is revealed our methodology proposed here has turned out to be very promising one.

Keywords: 1/f Fluctuation, Drawing Therapy, Image Processing, Visualization
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Family and Love in "Romeo and Juliet"

—Discrete Wavelets Multi-Resolution Analysis—
Mayumi INAMI, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT
Elements, “Love”,”"Hatred” and”’Death” in “Romeo and Juliet” written by

William Shakespeare were examined by the discrete wavelets multi-resolution
analysis. As a result, it is shown how the "Hatred” of the fighting two families
changed to reconciliation through “Love™ and “'Death” of lovers. The wavelet
analysis was visualized the “Love” and “Death” of the love story’s of Romeo and Juliet
and "Hatred” of hostility families. Further, it is clarified that”Hatred” of both
families influences not only love but also fate of the hero and the heroin. On the
other hand "Hatred” leads an opportunity of switch "Love” in the first half to "Death”
in the latter half.

Keywords: Discrete wavelets multi-resolution analysis, Love, Hatred, Death

2.1
14
1
2 -6
“Romeo and Juliet” 1595
William Shakespeare 1564~1616
2
2.2
1904
5
9 -10 Table 1
7 Table 1 Selected Element
8
7 1 love, loved ...
2 hate, hateful ...
3 death, dead, die ...
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Fig.1 Level 3 of the discrete wavelets
multi-resolution analysis: Feelings
“Love”,”"Hatred”,”Death” in “Romeo and Juliet”.
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Fig.2 Level 4 of the discrete wavelets
multi-resolution analysis: Feelings
“Love”,”"Hatred”,”Death” in “Romeo and Juliet”.
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Fig.3 Level 5 of the discrete wavelets
multi-resolution analysis: Feelings
“Love”,"Hatred”,”Death” in “Romeo and Juliet”.
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Spech @marison bteen the Japn and Blleaders

—Discrete Wavelets Multi-Resolution Analysis—
Mayumi INAMI, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

Three elements "Will", "Fact" and "Judgment” in speech of the Japan-L$.
leaders were examined by the discrete wavelets multi-resolution analysis. As a result, it
has been clarified that both curves of "Will" shows the similar tendency and these of
"Judgment” shows the different tendency. h PBlicy Speech, Fime Mister Shinzo Abe
tends to show his leadership as a new leader by expressing his "Will" and "Judgment".
On the other hand, in State of the bion Address, Fesident &rge Walker Bush
emphasizes his agreements of legitimacy and demands an agreement of the present
policy by goting "Fact" repeatedly as the president accomplishing on second term.
Keywords: Discrete wavelets multi-resolution analysis, Will, Fact, Judgment

1
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Table
1,2

7 -8
Table 1 Selected Element of Policy Speech by Prime
Minister Shinzo Abe

N

Table 2 Selected Element of State of the Union
Address by President George W. Bush

We will continue to speak out for
the cause of freedom....

...the number of people receiving
2 life-saving drugs has grown from
50,000 to more than 800,000....

...it is our duty to keep them

3
permanently sound.
n n
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Fig.1 Level 4 of the discrete wavelets
multi-resolution analysis: elements of "Will",
"Fact" and "Judgment" in speech of Prime
Minister Shinzo Abe.
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Fig.2 Level of the discrete wavelets
multi-resolution analysis: elements of "Will",
"Fact" and "Judgment" in speech of President

George Walker Bush.
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Dynamic Infrared Image Cognition
Xiang GAO, Yoshifuru SAITO and Kiyoshi HORI I

ABSTRACT

The paper proposes one of the methods of dynamic infrared image cognition based on
the Fourier cosinusoidal transform of dynamic images. Previously we have proposed a
method of cognizing the color dynamic images based on Fourier cosinusoidal transform.
In the present paper, we apply our previously proposed method to the infrared dynamic
images in order to identify the behavior of each of the persons without any lighting
condition. As a result, it is revealed that a fairly good cognition rate over 90% could be

obtained.

Keywords: Eigen pattern, Fourier cosinusoidal transform, Dynamic infrared image cognition
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Fig . Example of infrared dynamic images

cognition by means of geometrical Eigen
pattern along with least squares.
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2005) pp.67-70.
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