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By using the discharge mechanism of the water—ceramic electrode, any high-melting—point material
can be locally melted simply using an electric discharge of a few kilowatts of power, even if the
material is electrically insulating. Several kinds of high-melting—point materials, e. g., heatproof
bricks, have been locally melted by the discharge with a water—ceramic electrode. The discharge
current is about 1 A. When the material to be melted is in contact with the water, the heated portion
was approximately 1 cm above the water surface in all the tested cases, which suggests that
the water evaporation from the water surface plays an important role in heating up the ceramic

component in the discharge with the water—ceramic electrode.
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This paper describes the activity of the project of manufacturing a performance robot for the
vitalization of the shopping street, Kikouji street, in Niihama city. The performance robot has
a shape of a fox on a cloud, which is a symbolic character of Kikouji shopping street and is used
in the web page of the shopping street. This robot can play tag. If a man approaches this robot,
it escapes avoiding obstacles. When the robot is encircled by people, the face of the fox changes

to the face of a devil. The robot has been welcomed by the people of the shopping street. Students
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who were engaged in this project recognized that this activity was effective for training their

creativity
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R. Kawabata®, K. Fukuda®, A. Kandori*!
*IAdvanced Research Laboratory, Hitachi, Ltd., **Niihama National College of Technology
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The optimal buffer—gas condition for achieving low noise in room temperature optical-pumped
magnetometers was determined. To find this optimal condition, various buffer gases filled in cesium
cells at pressures of 1, 10, 50, 300, 1000 torr were tested. Magnetic—resonance signal was detected
by sweeping rf frequency, and maximum intensity (Imax) and line width (Af) in the magnetic-resonance
spectra were measured. The « value (i.e., Imax/Af) obtained from the cell filled with neon gas
at 1 Torr at optimal rf field of 50nT was the largest. It was inferred from these results that the
spin—destruction collision between cesium atoms and the buffer gas has a significant influence on

the a value.
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Heat generation ability in AC magnetic field and their computer simulation for
Ti tube filled with ferrite powder
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The heat generation ability of needle—type materials was studied for the application of thermal
coagulation therapy in an AC magnetic field. Although the Ti tube without the MgFe,0, powder or
Ti rod showed poor heat generation abilities in an AC magnetic field, the temperature was

significantly increased by the presence of ferrite powder in the Ti tube. We confirmed using a
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computer simulation that the eddy loss of the Ti tube was increased by the enhanced magnetic flux

density due to the ferrite powder in the Ti tube.
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Estimation of a Transition Time in Piecewise Linear Systems
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of Electronic and Control Engineering, Niihama National college of Technology
Proc. of SICE Annual Conference 2010, pp.620-624, Taipei, Aug. 2010
This paper proposes an estimation method of the transition time of piecewise linear (PWL) systems
by using wavelet analysis. A definition of detectability of transitions is proposed in advance and
its necessary and sufficient condition is presented which gives an insight how to estimate an
transition time. The proposing method does not utilize the parameters of the plant model but utilizes
a characteristic pattern of the wavelet transformation of the output signal around the transition

time.
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We propose an estimation method of the transition time of hybrid systems in piecewise linear (PWL)
form by using wavelet analysis. If each transition time is known, the continuous dynamics between
adjacent discrete transitions will be identified by conventional identification method for
continuous systems. First, detectability of the discrete transition is defined. Under the assumption
of the detectability of the discrete transition, an output signal is represented by using Taylor
expansion around the transition time. In addition, the characteristic patterns in the wavelet
transform of an output signal are analyzed. An estimation method of the transition time based on
the analyzed pattern is proposed. Finally, the effectiveness of the proposed method is verified

by numerical examples.
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