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Signal Choice for Acoustical Positioning

Yukio Fukayama

Niihama National College of Technology

Proceedings of 40th ISCIE International Symposium on Stochastic Systems Theory and Its Application,
pp. 312-317, June 2009

M-sequence, its preferred sequence and their anti—symmetric sequences are discussed for signals
that are applied to an acoustical positioning system. The system, which consists of several signal
transmitters encircling the object area and a receiver on a vehicle, features no synchronizing
connection from the transmitters to the receiver and the signal from each transmitter that is Phase
Reversal Keying (PRK) of a pseudo random sequence in discussion. The receiver includes a microphone
and a signal processor which detects signals with the matched filter of complex absolute detection
type being free from errors caused by unknown phase shift. The estimation method is based on the

Maximum A Posteriori (MAP) criterion applying to the equation of motion.
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Computer simulation of heat generation ability in AC magnetic field for

needle—type materials
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Considering the application for a novel ablation therapy of the liver cancer, the heat generation
ability of the needletype materials was studied in an AC magnetic field at 370kHz. The marked
difference in the heating properties among the ferromagnetic Fe, Fe—based alloys and Ni was
reasonably explained by the effect of hysteresis loss. Moreover, that of the ferromagnetic Ni and
non—-magnetic Ti rod specimens was investigated using a computer simulation (J-MAG Studio, ver. 9. 0)
together with the experimental work. The Ni-rod specimen exhibited a markedly larger heat generation
ability as compared with that of the Ti—rod specimen, resulting from the magnetic flux concentration
at the surface and its vicinity. For these conducting materials, the reason of the temperature
enhancement in the AC magnetic field was associated with the effect of eddy current loss. The heat
generation abilities calculated from the computer simulation were almost agreed with the values
experimentally obtained. When the electrical resistivity is changed in the computer simulation,
the peaks of the temperature and heat generation ability appeared around 0.40 pQm for the Ti—rod
specimen. These results allowed us to conclude that the electrical resistivity plays a key role

through the effects of the eddy current loss and magnetic penetration depth.
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Identification of Instruments and Keys for Music on the Time—frequency plane

Yukio Fukayama and Daisuke Tanaka
Niihama National College of Technology

41st ISCIE International Symposium on Stochastic Systems Theory and Its Application, pp.5—6.
November 2009

A stochastic realization of Markov model on the time—frequency plane with the sub—space method
is discussed to apply for identification of instruments and keys in a music transcription system
that listen to sounds and display notes. The system projects music signal onto the time—frequency
plane applying Gabor wavelet transform and estimates actually played pitch names on the plane by

stationary Kalman filter that refers instruments and keys as parameters.
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“Discharge Characteristics of the Water—Ceramic Electrode”

Mikio DEGUCHI and Toru NIKI

Niihama National College of Technology

International Wokshop on Plasmas with Liquids 2010 (Hotel Okudogo, Matsuyama, Ehime, Japan),
pp. 87-pp. 88 March 22-24 (2010)

Current—-voltage characteristics of the discharge with the water—ceramic electrode were measured.
The discharge voltage becomes lower with the existence of molten ceramic in the discharge gap.
and this effect is more noticeable in the case that the water is biased positive. The discharge
was sustained to lower discharge current with the molten ceramic, which suggests that hot electron

emission and radiation from the molten ceramic help the sustention of discharge.
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