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Visualizing Change of Feelings in“Hakai” by Shimazaki Toson
-Discrete Wavelets Multi-Resolution analysis -
Mayumi INAmI, Yoshifuru Saito and Kiyoshi Horii
ABSTRACT

The movements of the feelings of people live in old society and modern society
in “ Hakai” were examined by the discrete wavelets multi-resolution analysis. The
aspects for analysis has employed following three elements, which are three words of
synonym that means the world where people are alive: “Seken” means the interpersonal
relationship and innumerable others who surround, “Shakai” is a word of translation
into Japanese from society and “Yononaka” is a vague space to be alive with the relation
with innumerable people.

As a result, it is verified that there are reasonable meanings in the selection of
the words in insisting on the standpoint of Characters in each society. Both societies of
people have common recognition about “Seken”. “Shakai” is employed by the supporters
of the new society when they insist on their right and realization of equal society.
Keywords: Seken, Shakai, Yononaka, Multi-resolution analysis, Wavelet transform
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Table  Number of elements in old society.
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Table 2 Number of elements in new society.
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Table 5 Examples of element in old society.
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Fig.1 Level 3 of the discrete wavelets multi-resolution
analysis: patterns of 3 synonyms of old society.
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Wavelets Visualization of the magnetic field distributions
around the contact-less power suppliers
Shogo TAKADA ,Yoshifuru SAITO and Kiyoshi HORII
ABSTRACT

All of the modern electrical devices are composed of two major parts: one is the electrical
signal processing part, and the other is the power supplier. Recent electrical devices are
spreading in use not only the conventional consumer electronic products but also electrical
vehicles. A reason why electrical vehicles should be developed is simply the antipollution of
earth atmosphere, i.e., the electrical motors employed instead of combustion type engines.
The electrical vehicles require a battery system which should be charged up by an external
power source. This means that a contactless power supplier is extensively convenient to
practical use for battery charging of the electrical vehicles.

Contactless power supplier is composed of a transformer having the distinct primal and
secondary coils separated by air gap. Because of the electromagnetic compatibility problem,
it is essential to keep the leakage magnetic fields around the contactless power supplier as
low as possible.

This paper carries out the wavelets multi-resolution analysis to the magnetic field
distributions around the transformer having the distinct primal and secondary coil
separated by air gap.

As a result, it is found that the most reasonable core head shape of the transformers has
the most dominant 1st order wavelet spectrum, i.e., the biggest 1st order wavelet spectrum
and negligible higher order wavelets spectra. This means that there is no leakage magnetic
field around the contact-less power supplier.

Keywords : Magnetic field visualization, Contactless power supplier, Wavelets analysis
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Fig.1 Magnetic Field Vectors Distribution around the
U shape ferrite core transformer.

Fig.2 Magnetic Field Vectors Distribution around the
flat shape ferrite core transformer.
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Fig.5 Wavelet spectra of the transformer with flat
shape cores.

Fig.3 Wavelet spectra of the transformer with U
shape cores

(3) LEVEL 1

(b) LEVEL 2

(b) LEVEL 2

(c) LEVEL 3
Fig.6  The wavelet multi-resolution analysis results
(c) LEVEL 3 of the transformer with flat shape cores
Fig.4 The wavelet multi-resolution analysis results of

the transformer with U shape cores U
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Study of Dynamic Magnetic Domain Movement and its Frequency
Fluctuation Characteristics
Takashi ISHII, Yoshifuru SAITO and Kiyoshi HORII
ABSTRACT

The Bitter method is most commonly observing way of the magnetic domains even
though it is limited to the surface observation of specimen. To observe the magnetic
domains by Bitter method, magnetic liquid is put on the target magnetic material surface
after electrical field polishing processes. 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 material processing by our magnetic domain dynamics
visualization method.

In this paper, we try to visualize the magnetic wall dynamics of ferromagnetic
materials when impressing the vertical and horizontal alternating magnetic fields to the
specimens. As the result, we try to extract 1/f fluctuating frequency characteristics from
each of the vertically and horizontally excited domain wall dynamics. Thus, we clarify the
1/f fluctuation characteristics at the vertically as well as horizontally excited magnetic
domains.

Keywords: Ferromagnetic materials, Magnetic wall dynamics, Visualization.
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Fig.1 Experimental Devices.
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Fig.2 Flame Images of Magnetic Domain at
each of the positions. , , , and in

Fig.1 are corresponding to (a),(b),(c),(d) and
(e), respectively. Sample: Grain Oriented
Silicon Steel.
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Fig.3 Flame Images of Magnetic Domain at
each of the positions. , , , and

in Fig.1 are corresponding to (a),(b),(c),(d)
and (e), respectively. Sample: Non-Oriented

Silicon Steel.
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Fig.4 Flame Images of Magnetic Domain at
each of the positions. , , , and in

Fig.1 are corresponding to (a),(b),(c),(d) and
(e), respectively. Sample: Permalloy45%.
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Fig.6 Extracted 1/f Frequency Fluctuation of
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Fig.7 Extracted 1/f Frequency Fluctuation
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and in Fig.1 are corresponding to
(a),(b),(c),(d) and (e), respectively.
White : 1/f frequency
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Fig.8 Extracted 1/f Frequency Fluctuation
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Tablel 1/f Frequency Fluctuation
Characteristic of Grain Oriented Silicon Steel.
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Time Domain Signal Cognition by Frequency Fluctuation Analysis
Satoshi NOJIMA, Yoshifuru SAITO and Kiyoshi HORII
ABSTRACT

21

1/t

Ferromagnetic materials, i.e., iron steel and its composites, are widely used as the frame
parts of various artificial products and constructions such as a building, bridge and so on.
Because of its mechanical property, iron steel is most popular in use for the frame
materials to maintain their mechanical strength. On the other side, nondestructive testing
of iron steel is an extremely important way in order to keep their mechanical reliability.
One of the deterministic differences between the ferromagnetic and nonmagnetic
materials is that all of the ferromagnetic materials when applying external magnetic field
attracts major magnetic fields; and also magnetization process of ferromagnetic materials
always accompanies with the Barkhausen effect. The Barkhausen effect is a phenomenon
caused by movement of the magnetic domains accompanying with the discontinuous
magnetizations. In order to carry out the nondestructive testing of iron steels with high
reliability, this paper proposes one of the signal cognition methodologies based on the
fluctuation frequency characteristics of the Barkhausen signals.

Keywords: Barkhausen phenomenon, 1/f Fluctuation, Signal cognition
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Fig.1 Barkhausen signal generation.
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Environmental Evaluation of Meguro Relaxation Park in Tokyo by means of the 1/f Frequency Fluctuations
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SAITO Yoshifuru/ Hosei University, SUGAI Keiko / Hosei University

@Key words: 1/f fluctuations, image processing, environment evaluation
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ECT
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Impedance vs. frequency characteristics Visualization of ECT sensor

by semi-analytical simulation method

—Consideration of capacitive effects among the conductors—
Takafumi HOSOHARA, Yoshifuru SAITO and Kiyoshi HORI|I

ABSTRACT

For electromagnetic field analysis, we have previously proposed a semi-analytical
method, which has made it possible to simulate the complex high frequency
electromagnetic field distributions not obtainable by the conventional numerical
schemes, such as finite elements and boundary elements means. An idea of this method
is that target conductive region can be subdivided into small cylindrical conductors
having simple geometrical shape. Resistance, inductance and capacitance of each
subdivided conductor are analytically calculated to derive an equivalent circuit. Solving
this circuit makes it possible to compute electromagnetic field distribution.

In this paper, we have tried to visualize the impedance vs. frequency characteristic of
circular shaped coil which constitutes an eddy current sensor (ECT). This analysis fully
takes the capacitive effects among the conductors into account. Thereby, it is possible to
visualize the impedance vs. frequency characteristics of the ECT.

Keywords : semi-analysis, capacitive effect, impedance vs. frequency characteristic
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About "Blue" in "Gingatetsudo no Yoru"
-Discrete Wavelets Multi-Resolution analysis -

Mayumi INAMI, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

The Color vocabulary in "Gingatetsudo no Yoru (Night of Galaxy Railway) " was
examined by the discrete wavelets multi-resolution analysis. The aspects for analysis
has employed following three elements of colors: “Ginga”, the galaxy which represents a
white color, “Black” a color to be opposed to the galaxy and “Blue” which is well known
as the main color of Miyazawa Kenji. He uses more than hundred colors, in which
“Blue” is a numerous.

As a result, it is verified that “Blue” is divided with "Black" and become a
peculiarity color in this work. However, the luminosity is low comparing with “Black”,
“Blue” do not stand out so much in the visual or phenomenal world. This means that a
different phenomenon is realized from the visual or phenomenal world through
literature work by letters.

Keywords: Ginga, Black, Blue, Multi-resolution analysis, Wavelet transform
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Application of the Frequency Fluctuation on Time Domain Signals
Satoshi NOJIMA and Yoshifuru SAITO
ABSTRACT

Ferromagnetic materials, i.e., iron steel and its composites, are widely used as the frame
parts of various artificial products and constructions such as a building, bridge and so on.
Because of its mechanical property, iron steel is most popular in use for the frame
materials to maintain their mechanical strength. On the other side, nondestructive testing
of iron steel is an extremely important way in order to maintain their mechanical
reliability. One of the deterministic differences between the ferromagnetic and
nonmagnetic materials is that all of the ferromagnetic materials when applying external
magnetic field attracts major magnetic fields; and also magnetization process of
ferromagnetic materials always accompanies with the Barkhausen effect. The Barkhausen
effect is a phenomenon caused by the movements of magnetic domains accompanying with
the discontinuous magnetizations. In order to carry out the nondestructive testing of iron
steels with high reliability, this paper proposes one of the signal cognition methodologies
based on the fluctuation frequency characteristics of the Barkhausen signals.

Keywords: Barkhausen phenomenon, 1/f Fluctuation, Signal cognition
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Fig.1 Barkhausen signal generation.
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A Proposal of the New Resonance Type Eddy Current Sensor
and Its Characteristics
Takafumi HOSOHARA and Yoshifuru SAITO
ABSTRACT

ECT (eddy current testing) is extensively used to inspect such as elevator escalator,
airplane, nuclear electric and power plant without any destructions. This paper proposes
a resonance type ECT sensor system which makes it possible to detect the defect of
metallic plate with higher reliability. Operating principle of this system is based on the
essential nature of parallel resonant electrical circuit. When the primary coil is working
as a sensing part and the secondary coil, i.e. a target metallic material, is magnetically
coupled with the primary coil, the resonant frequency and impedance of the ECT sensor
system greatly depend on the secondary impedance change caused by a defect such as
cracks.

Particularly, in the present paper, we propose a new ECT sensor coil which is
composed of the windings maximizing the line to line capacitance. By means of this new
resonance type ECT sensor system, we have visualized the defects of plane metallic
materials as a demonstration, and also compared its sensibility with those of the
conventional one.

Keywords :New resonance type , Eddy Current Sensor, defect visualization
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Environmental Evaluation of Meguro Relaxation Park in Tokyo

by means of the 1/f Frequency Fluctuations
Keiko Sugai and Yoshifuru SAITO

ABSTRACT

In addition to the highest functional performance, a series of various modern
machines should be equipped the more sophisticated human interface in order to use,
handle or drive them. In such meaning, modern human engineering has to provide the
easiness of machine handling in addition to take the user mental impression into

account.

Sound and visual information are the most impressive emotional signals to the human
sensing ability. Hence, these two elements accompanying of the machine operation is of

paramount importance in machine designing.

In this paper, we apply the healing effect of sound and visual information exhibiting 1/f
fluctuation frequency to the environmental evaluation of Meguro relaxation park in

Tokyo.

Keywords: 1/ffluctuations, image processing, environment evaluation
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Visualization of Magnetic Domain Walls by Bitter Method and Its Application

Takashi ISHII and Yoshifuru SAITO

ABSTRACT

The Bitter method is most commonly observing way of the magnetic domains even
though it is limited to the surface observation of specimen. To observe the magnetic
domains by Bitter method, magnetic liquid is put on the target magnetic material surface
after electrical field polishing processes. 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 material processing by our magnetic domain dynamics
visualization methodology.

In this paper, we try to visualize the magnetic wall dynamics of ferromagnetic
materials when impressing the vertical and horizontal alternating magnetic fields to the
specimens. As the result, we try to extract a difference between the vertical and
horizontally directed magnetization characteristics of the soft iron sheets.

Keywords: Ferromagnetic materials, Magnetic wall dynamics, Visualization.
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Visualization of Electromagnetic Vector Fields near Contactless

Power Supplier and Its Application to the Core Shape Design
Shogo TAKADA and Yoshifuru SAITO

ABSTRACT

All of the modern electrical devices are composed of two major parts: one is the electrical
signal processing part, and the other is the power supplier. Recent electrical devices are
spreading in use not only the conventional consumer electronic products but also electrical
vehicles. A reason why electrical vehicles should be developed is simply the antipollution of
earth atmosphere, i.e., the electrical motors employed instead of combustion type engines.
The electrical vehicles require a battery system which should be charged up by an external
power source. This means that a contactless power supplier is extensively convenient to
practical use for battery charging of the electrical vehicles.

Contactless power supplier is composed of a transformer having the distinct primal and
secondary coils separated by air gap. Because of the electromagnetic compatibility problem,
it is essential to keep the leakage magnetic fields around the contactless power supplier as
low as possible.

This paper carries out the wavelets multi-resolution analysis to the magnetic field
distributions around the transformer having the distinct primal and secondary coils
separated by air gap.

Keywords : Magnetic field visualization, Contactless power supplier, Wavelets analysis
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Wavelets Analysis of the magnetic field distributions around the contact-less power suppliers
Shogo Takada, Yoshifuru Saito*, (Graduate School of Hosei University)

Contactless power supplier is composed of a transformer having the distinct primal and secondary coils
separated by air gap. Because of the electromagnetic compatibility problem, it is essential to keep the leakage
magnetic fields around the contactless power supplier as low as possible.

This paper carries out the wavelets multi-resolution analysis to the magnetic field distributions around
contact less power supplier. As a result, we have succeeded in obtaining one of the core shape designing
policies by observing the magnetic field vectors distribution's wavelets spectra.

(Keywords, Contact-less power supplier, Magnetic field visualization, Wavelets multi-resolution analysis)
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Fig.5. Wavelet spectra of the transformer employing
flat shape cores

3 U

Fig.3. Wavelet spectra of the transformer employing
U shape cores

(c) LEVEL 3

6

Fig.6. The wavelet multi-resolution analysis results of
the transformer employing flat shape cores

(c) LEVEL 3

4

Fig.4. The wavelet multi-resolution analysis results of

the transformer employing U shape cores Ansoft MaxwellSV
(6)



ylan:
40

20

10
ylan]

A
N
A
e
OSSN
NN

[N NN
NN

! f “
\ / (@) LEVEL 1
20 — \ / —
10 D ‘\ l — 3:0 AR t A f t s
SN S
5 25 0 25 5 A e \ \\ \ / // /
TN\ v
7 5 2.5 o 2.5 5 xtent
Fig.7. Computed magnetic field vectors distribution (b) LEVEL 2
around the flat shape ferrite core transformer yiem)
7 ’ L
3.0 / I \
20 N
8 7 / PN \
1.0 / \
(c) LEVEL 3
’ 9
¢ Fig.9. The wavelet multi-resolution analysis results of
, the transformer employing flat shape cores
T — - - _ ~
. — / AN
N RN 4.
N\ e
K 1 2 10
8
11
(6) K

Fig.8. Ideal Wavelet spectra of the transformer
employing flat shape cores a ¢

b d
9 9(c) 3 BE-rasEE L, S

10

Fig.10. Circuit model of transformer



a b d

¢ Table 2. Coupling factor of the transformer employing
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Gap[mm] 0 1 3 5 7 10
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A Lo
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Table 1. Coupling factor of the transformer employing
U shape cores (frequency: 30[kHz])

Gap[mm] 0 1 3 5 7 10

Li[uH] | 1180.6 | 108.6 90.9 87.0 84.5 82.1

LouH] | 1187.1 | 1088 | 921 | 870 | 844 | 821 13

Ls[uH] | 4012.1 | 332.4 | 234.3 | 211.8 | 195.7 | 186.6 Fig.13. Coupling factor of the transformer

employing flat shape cores
Lo[mH] | 129.9 | 132.2 | 135.8 | 138.3 | 140.8 | 1445

k 0.82 0.46 0.27 0.21 0.16 0.13

14

12 13 12,13 U 15
10[mm]
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Fig.14. Parallel capacitor at secondary winding

15

Fig.15. Equivalent circuit

3 4 3
1[Q] 39.98[uF]

79.88[%] 4
10[L] 39.98[uF]

33.74[%]
2
2
3 1[Q]

Table 3. Efficiency of power conversion (R: 1[Q])
CluF] (W] (W] [%]
20.00 1.97 1.48 75.00
39.98 2.20 1.76 79.88
59.87 2.29 1.61 70.20
79.45 3.28 1.82 55.41
99.03 2.93 1.71 58.36

4 10[€<]

Table 4. Efficiency of power conversion (R: 10[Q])
CluF] (w] (W] (%]
20.00 3.88 1.16 29.97
39.98 2.86 0.97 33.74
59.87 3.29 0.81 24.46
79.45 3.75 0.68 18.09
99.03 4.07 0.47 11.61
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ECT

A Proposal of the New Resonance Type Eddy Current Sensor

and Its Characteristics
Takafumi HOSOHARA and Yoshifuru SAITO

Abstract

ECT (eddy current testing) is extensively used to inspect such as elevator, airplane, nuclear electric
and power plant without any destructions.

This paper proposes a resonance type ECT sensor system which makes it possible to detect the defect
of metallic plate with higher reliability. Operating principle of this system is based on essential nature
of parallel resonant electrical circuit. In particular, this paper proposes new ECT sensor coil which is
composed of the sensing coils maximizing the line to line capacitance.

As a result, we have succeeded in detecting the defects of plane metallic materials practically used in
the nuclear plants.

(ECT sensor, Resonance Connection)

ECT
34) ECT
ECT
2. ECT
2.1
ECT
1 (a)
121 0
(ECT) (b)
121 o)
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1mm
121 o)
1 2 121 ¢
ECT
(2)
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Fig.1 Tested coil and measurement conditions

211

o000

ooo

Eaon

4000

zaon

Frequency [MHs
og T v [MHz)

@1Z] vs. f

B [d=g]

1 e e ©)]
50
25

+ Prequency [MHsz]
-z5 o
=50
-5

(b)e vs. f

2
1).(2).3)

Fig.2 Frequency characteristics of the impedance
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metallic plane with crack and metallic plane with no
crack, respectively.
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Fig.3 Principle of a resonance type coil winding
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Table 1 Various constants of a tested sensor coil
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Fig.5 Tested Results
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conventional connections, respectively
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Fig.6 Tested target metallic materials sheet
with rectangular defect
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Fig.7 Defect searching results. (1),(2) and (3) denote to

the proposed resonance, normal resonance and
conventional ECT sensors, respectively.
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Fig.10 Defect searching results of SCC. (1),(2)
and (3) denote to the proposed resonance,
normal resonance and conventional ECT
sensors, respectively.
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Research on Dynamic Magnetic Domain Movement by Bitter Method
Takashi Ishii, Yoshifuru Saito ,(Hosei University)

We visualize the magnetic wall dynamics of ferromagnetic materials when impressing the vertical
and horizontal alternating magnetic fields to the specimens and extract 1/f fluctuating frequency
characteristics. As the result, we try to extract a difference between the vertical and horizontally
directed magnetization characteristics.

(Ferromagnetic materials, Magnetic wall dynamics, Visualization, 1/f fluctuating frequency, Iron loss,
Bitter method)
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1/f
(a)Entire measurement (b) Exciting coil and
1

Fig.1 Experimental devices
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(a)Soft iron. (b)Silicon steel.
(c)Permalloy45%. (d)Nickel.
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Fig.2 Sample flame images of dynamic magnetic

domain walls
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Fig.3 B-H Loops of the tested magnetic
materials.
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Fig.4 Experimental Devices.
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Fig.5 Flame images of magnetic domain at each of
the positions. , , , and
Sample: Grain Oriented Silicon Steel.
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(b) Point . (c) Point

(d) Point . (e) Point
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Fig.6 Flame images of magnetic domain at
each of the positions. , , , and
Sample: Non-Oriented Silicon Steel.
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Fig.7 Flame images of magnetic domain at
each of the positions. , , , and
Sample: Permalloy45%.
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Fig.8 Typical Fourier power spectrum.
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Fig.9 Extracted 1/f frequency fluctuation
1 / of non-oriented silicon steel
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Fig.10 Extracted 1/f frequency fluctuation
of non-oriented silicon steel.
, , , and refer to the sampled
points
White point denotes 1/f frequency pixel
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Fig.11 Extracted 1/f frequency fluctuation
of permalloy45%
, , , and refer to the sampled
points

White point denotes 1/f frequency pixel
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Tablel 1/f frequency fluctuation characteristic of
grain oriented silicon steel

The Point.
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6.11%
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Table2. 1/f frequency fluctuation characteristic of
non-oriented silicon steel.
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Table3. 1/f Frequency fluctuation characteristic
of permalloy45%.
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Fig.12 Experimental device
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Fig.13 Flame images of magnetic domain
dynamics of soft iron.
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Fig.14 Magnetization characteristic of soft iron.
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images in time t axis
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Fig.16 Magnetization characteristics of soft iron
evaluated from the pixel values
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Fig.17 Side view of the infrared images
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Fig.18 Vertical view of the infrared images
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Application of the Frequency Fluctuation Analysis to the Time Domain Signals
Satoshi Nojima , Yoshifuru Saito (Hosei University)

Ferromagnetic materials are widely used as the frame parts of various artificial products and
constructions. Because of its mechanical property, iron steel is most popular in use for the frame
materials. Nondestructive testing of iron steel is an extremely important way to maintain their
mechanical reliability.

As is well known fact that Barkhausen signal emitted from only the ferromagnetic materials having
magnetic domain structures changes its property depending upon their past mechanical as well as
radioactive stress.

In the present paper, it is clarified that apply the frequency fluctuation analysis to the Barkhausen
signal makes it possible to detect the past stress experiences.

1/f
(Barkhausen phenomenon, 1/f Fluctuation, Signal cognition)
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(initial
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()
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Fig. 1. Initial magnetization curve.
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Fig. 2. Barkhausen signal generation.
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Fig. 3. Typical Fourier power spectra.
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Fig. 4. Experimental materials.
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Fig. 5. Exciting coils and U-shaped ferrite yoke core.
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by1st order least squares.
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