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Real Time Simulation Method of Magnetic Field for Visualization System with Augmented Real ity
Technology

Shinya Matsutomo*1, Kenta Mitsufuji*2, Yuta Hiasa*l, and So Noguchi*3
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IEEE Transactions on Magnetics, Volume: 49, Issue: 5, pp.1665-1668 (2013)

In this paper, we propose a real—time visualization systemutilizing Augmented Reality Technology
for electromagnetics education. It gives an image of magnetic field generated by a bar magnet with
a piece of iron in real-time, however the bar magnet and the piece of iron are represented by mock
ones. In the newly proposed visualization system, these mocks are captured by a web camera, and
mesh needed in the calculation of magnetic field is deformed. Subsequently, a finite element analysis
is carried out in very short time and then the magnetic field is immediately visualized. Thereby,
it is, in real-time, observable that magnetic flux lines generated by the bar magnet are attracted
to a piece of iron. Moreover, when a user moves the mocks, the magnetic flux lines are immediately

depicted according to the position of the mocks.
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Clarification of the rational solution obtained from game theory inmultipurposed optimisation
problem

Tomoyuki Miyamoto*1, ShinyaMatsutomo*2, Naoya Terauchi*l, So Noguchi*1l, and Hajime Igarashi*l
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International Journal of Applied Electromagnetics and Mechanics 43, pp.3-11 (2013)
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Usually, multiple objectives have to be considered when an electromagnetic apparatus is optimally
designed. In such a multipurposed optimal design problem many solutions exist and are termed Pareto
optimum. Hence, we have previously proposed a multipurposed optimal design method based on a game
theory. The proposed method can choose one rational solution from Pareto optima. It is, however,
unconfirmed what the signification of the chosen rational solution is. Therefore, the signification

is investigated by calculating the weight parameters of a weighted summed objective function.
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Meaning of the Rational Solution Obtained by Game Theory

Tomoyuki Miyamoto*l, Shinya Matsutomo*2, Fumiaki Nobuyama*1l, and So Noguchi*l
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19th International Conference on the Computation of Electromagnetic Fields, PA4-14, (2013)
Usually, some objectives have to be considered when an electromagnetic apparatus is optimally

designed. In such a multipurposed optimal design problem many solutions exist and they are termed

Pareto optimum. Hence, we have previously proposed a multipurposed optimal design method applying

game theory. The proposed method can choose one rational solution from Pareto optima. It is, however,

unconfirmed what the signification of the rational solution is. Therefore, the signification is

investigated by calculating the weight parameters of a weighted summed objective function.
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ANew 3-D Visual ization System of Magnetic Field with Augmented Real ity Technology for Education
Shinya Matsutomo*1, Kenta Mitsufuji*2, Yuta Hiasa*l, Fumiaki Nobuyama#*3, So Noguchi*3
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19th International Conference on the Computation of Electromagnetic Fields, PC1-15, (2013)

In this paper, we propose a new 3-D visualization system to combine a real experiment and a computer
simulation utilizing the Augmented Reality technique. The proposed system indicates a synthetic
image of mocks captured by two video cameras and their simulated magnetic field to a student. With
the developed visualization system, the student obtains the illustration that the magnetic flux

lines look like to exist in the real environment in 3-D space
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Meaning of the Rational Solution Obtained by Game Theory in a Multi-Objective Electromagnetic
Apparatus Design Problem

So Noguchi*1, Tomoyuki Miyamoto*1, and Shinya Matsutomo*2
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IEEE Transactions on Magnetics, Volume: 50, Issue: 2, Articleff: 7016004, (2014)

The optimization method is often used for designing the configuration of electromagnetic
apparatuses in order to enhance performance. Many optimal design methods have been developed and
popularized. However, most of the optimal design methods can only take into account a single
objective function. Therefore, when the problem has a few purposes, a weighted summed objective
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function is usually employed. Recently, we have proposed a new method, taking into account the
multiple purposes simultaneously and individually. The proposed method can select one rational
solution from among the Pareto optima, based on the game theory. However, the meaning of the selected
rational solution is unclear. Therefore, the meaning is investigated by calculating the weight
parameters of the weighted summed objective function so that the optimal solution of the weighted
summed objective function is identical to the rational solution of the game theory. We can intuit
the meaning of the rational solution by comparing the weight parameters.
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Heat Generation and Transfer Behaviors of Ti—coated Carbon Steel Rod Adaptable for Ablation
Therapy of Oral Cancer

Takashi Naohara*l, Hiromichi Aono%*1, Tsunehiro Machara*l, Hideyuki Hirazawa*2, Sinya Matsutomo#*3,
and Yuji Watanabe*4
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Journal of Functional Biomaterials, 4(1), pp.27-37 (2013)

For the purpose of developing a novel ablation therapy for oral cancer, the heat generation and
transfer properties of a Ti—coated carbon steel rod with 20-mm length and 1.8-mm outer diameter
were investigated by means of a high—frequency induction technique at 300 kHz. The heat generation
measurement performed using water (15 ml) revealed that the difference of the inclination angles
(0= 00, 450, and 900) relative to the magnetic flux direction only slightly affects the heating
behavior, exhibiting the overlapped temperature curves during an induction time of 1200 s. These
results suggest that the effect of the shape magnetic anisotropy is almost eliminated being
convenient for the precise control of the ablation temperature in clinical use. In the experiments
utilizing a tissue mimicking phantom, the heat transfer concentrically occurred in the lateral
direction for both the planar surface and a 10—mm deep cross—section. However, the former exhibited
a considerably lower increase in temperature (AT), probably due to the effect of heat dissipation
to the ambient air. No significant heat transfer was found to occur to the lower side of the inserted
Ti—coated carbon steel rod, which is situated in the longitudinal direction.
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Heat Transfer Behavior of Ti—coated Carbon Steel Rod for Ablation Therapy of Tongue Cancer
utilizing High-frequency Induction Technique

T. Naohara*l, H. Aono*l, T. Maehara*l, H. Hirazawa*2, S. Matsutomo*3 and Y. Watanabe*4
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Proc. of International Conference on Heating by Electromagnetic Sources pp. 153-156 (2013)

To certify the applicability for a novel ablation therapy of tongue cancer, the heat transfer
behavior of a Ti—coated carbon steel rod was studied using a tissue-mimicking phantom in a
high—frequency induction field of 1.69kAm—-1 at 300kHz. The specimen was then vertically inserted
at the center of the planar surface into the cylindrical tissue-mimicking phantom with a 20mm
diameter and 30mm height. The heat transfer behavior was experimentally examined for both the planar
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surface and 10mm deep cross—section. The increases in temperature (AT) were measured in the
transverse direction from the contact position (d=Omm) to a 8mm distant position (d=8mm). The A
T values continuously decreased with the increasing distance from the contact position (d=Omm) for
both planes. However, the AT of the planar surface exhibited lower values in comparison to that
of the 10mm deep cross—section, suggesting that a significant heat dissipation takes place from
the planar surface to the ambient air. The heat transfer simulation was also performed for the
tissue-mimicking phantom subjected to the specimen insertion using heat analysis software. In the
heat transfer simulation images, the temperature distribution was visualized for both the planar

surface and 10mm deep cross—section utilizing a 90o simulation model.
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Estimation of Transition Times of a Hopping Machine Based on Wavelet Analysis
Tomoaki Kashiwao*l, Kenji Ikeda*2, and Takao Shimomura2
*1 Department of Electronic and Control Engineering, Niihama National college of Technology, *2 Graduate
School of Institute of Technology and Science, The University of Tokushima
SICE Journal of Control, Measurement, and System Integration, Vol.6, No.6 pp. 396-402, Nov. 2013.
The transition time of a hopping machine (HM) as a piecewise linear (PWL) system is estimated
by using a wavelet analysis method proposed in previous papers. The HM is a nonlinear system because
its equation of motion has a nonlinear drag coefficient term owing to air resistance. The
effectiveness of the proposed method for real (nonlinear) systems is verified through instrumental
experiments performed on the HM. First, the effect of nonlinearity on the estimation of a transition
time is examined. The HM has a discrete transition caused by the nonlinearity in a real system.
In addition, two types of discrete transitions are detected from the output data: one caused by
the change between discrete free—fall and spring—mass states and the other caused by inversion of
the sign of the nonlinear term owing to a change in the velocity of the mass. These transition times
are estimated using the proposed method. Finally, the proposed method is compared with a conventional

method based on a clustering technique.
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Identification of a Hopping Machine Based on a Piecewise Affine Model

Tomoaki Kashiwao*1, Kenji Ikeda*2, and Takao Shimomura#*2

*1 Department of Electronic and Control Engineering, Niihama National college of Technology., *2 Graduate

School of Institute of Technology and Science, The University of Tokushima

Proceedings of SICE Annual Conference 2013, pp.501-504, Nagoya Univ. Nagoya, Japan, Sep. 2013.
In this study, a hopping machine (HM) is identified as a piecewise affine (PWA) system via

estimating a transition time. The HM can be modeled as the PWA model with two types of discrete

transitions: one caused by the change between discrete free—fall and spring—mass states and the

other caused by inversion of the sign of a nonlinear drag coefficient term owing to air resistance.

First, the equation of motion for the HM is obtained considering the nonlinear term in order to

analyze those discrete transitions. In addition, the transition times are estimated using a

wavelet—based method proposed in our previous papers. Finally, the HM is identified as a piecewise

affine auto regressive exogenous (PWARX) model on the basis of the analyzed discrete states
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Heat Transfer Behavior of Ti—coated Carbon Steel Rod for Ablation Therapy of Tongue Cancer
utilizing High-frequency Induction Technique
T. Naohara*l, H. Aono*l, T. Maehara*l, H. Hirazawa*2, S. Matsutomo*3 and Y. Watanabe*4
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THRE x4 B R R A0
The 13th International Conference on Heating by Electromagnetic Sources. 201345 H

To certify the applicability for a novel ablation therapy of tongue cancer, the heat transfer
behavior of a Ti-coated carbon steel rod was studied using a tissue-mimicking phantom in a
high—frequency induction field of 1.69kAm—-1 at 300kHz. The specimen was then vertically inserted
at the center of the planar surface into the cylindrical tissue-mimicking phantom with a 20mm
diameter and 30mm height. The heat transfer behavior was experimentally examined for both the planar
surface and 10mm deep cross—section. The increases in temperature (AT) were measured in the
transverse direction from the contact position (d=Omm) to a 8mm distant position (d=Smm). The A
T values continuously decreased with the increasing distance from the contact position (d=Omm) for
both planes. However, the AT of the planar surface exhibited lower values in comparison to that
of the 10mm deep cross—section, suggesting that a significant heat dissipation takes place from
the planar surface to the ambient air. The heat transfer simulation was also performed for the
tissue-mimicking phantom subjected to the specimen insertion using heat analysis software. In the
heat transfer simulation images, the temperature distribution was visualized for both the planar

surface and 10mm deep cross—section utilizing a 90o simulation model.
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