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Acoustical Positioning applying the Gold-sequence PRK
Yukio Fukayama*
*Niihama National College of Technology
Proceeding of 38th ISCIE International Symposium on Stochastic Systems Theory and Its
Applications, pp.160-165, July 2007

An Acoustical Positioning System that consists of several signal transmitters encircling the object
area and a receiver on a vehicle is proposed. The method of the system features no synchronizing
connection from the transmitters to the receiver. Each transmitted signal is Phase Reversal Keying
(PRK) of one of the Gold sequences in order that the receiver can distinguish from which
transmitter originates it. 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 receiver, which cannot know the point in time of signal originated,
estimates the position of the vehicle in the area with the differences of arrival moments among
signals from the several transmitters. The estimation method is based on the Maximum A Posteriori
(MAP) criterion applying to the equation of motion.
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Error Estimation and Mesh Control Scheme in Adaptive Finite Element Method
for Nonlinear Magnetostatic Field Problems
Shinya Matsutomo*!, So Noguchi*?, and Hideo Yamashita*?

*INiithama National College of Technology, *2Graduate School of Information Science and Technique Hokkaido
Univ., *3Graduate School of Engineering, Hiroshima Institute of Technology

Record of the 16th International Conference on the Computation of Electromagnetic Fields - 8
Numerical Techniques,pp901-902 (PC5-7), (2007.6)

The adaptive finite element method is one of the promising numerical analysis techniques. In the
processes of the adaptive finite element method, our attention has focused on the Error Estimation
Scheme. However, as the adaptive finite element method was applied, it became obvious that not
only the Error Estimation Scheme but also the Mesh Control Scheme strongly influenced the result
accuracy and the computation time. In this paper, the proposed error estimation method with the
mesh control scheme using the Laplacian smoothing method was applied to a 2-D nonlinear
magnetostatic field problem and its validity was verified.
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New Method for Generalised PR Target Design for Perpendicular Magnetic

Recording
P. SHAH*, M.Z. AHMED*!, and Y. KURIHARA*2

*ICentre for Research in Information Storage Technology, University of Plymouth, *2Department of Electronic
Control Engineering, Niihama National College of Technology

Digest of PMRC 2007, The Eighth Perpendicular Magnetic Recording Conference, Tokyo, Japan,
16pD-01, pp.248-249 (2007.10)

In recent years, perpendicular magnetic recording (PMR) has been the main topic of interest in
the industry. Given current estimates, that would suggest an areal density using PMR as great as
one terabit per square inch. As the areal density is increased, however, the signal processing
aspects of magnetic recording becomes more difficult.

The present technique for finding the optimised GPR targets is based on the minimum mean
squared error (MMSE) between the equaliser output and the desired output, subject to the monic
constraint. In this paper, we present a new method of designing GPR target for PMR. This method
is based on maximising the ratio of minimum squared eucledian distance of the PR target to the
noise penalty introduced by the PR filter. The description of the channel model and the new
method follows in the next section and the results and comparison follows after that.

This new method provides consistently equal or better targets for PRML schemes that does not
include noise prediction. Future work will focus on investigating the effect of media noise.

Constructive ITI Coded PRML System Based on Two Track Model for

Perpendicular Magnetic Recording
Y. KURIHARA*, Y. TAKEDA*, Y. TAKAISHI*!, Y. KOIZUMI*!, H. OSAWA*2, M.Z. AHMED*3, and

Y. OKAMOTO*2

*INiihama National College of Technology, *2Ehime University, *3University of Plymouth

Digest of PMRC 2007, The Eighth Perpendicular Magnetic Recording Conference, Tokyo, Japan,
16pD-06, pp.258-259 (2007.10)

Constructive inter-track interference (CITI) codes based on readback level have been
investigated not to have the transitions which give readback pulses of opposite polarity from
adjacent tracks in the perpendicular magnetic recording (PMR) channel with a differentiator.
Because it is however impossible to design such CITI codes for the PMR channel without a
differentiator, CITI codes based on equalized level were also investigated.

In this paper, we study not only the new CITI code based on the equalized level of class-I partial
response (PR1) but also Viterbi detection using new algorithm taking account the ITI from adjacent
tracks.

The permissible percentage of ITI for the conventional Viterbi detection to attain a better
performance compared with the case of single track is 26%, while the percentage for the proposed
one is improved up to 50%.
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An Algorithm for Music Transcription Applying Wavelet Transform to
Identification of Note Length
Yukio Fukayama and Satomi Ito
Niihama National College of Technology
Preprint of 39th ISCIE International Symposium on Stochastic Systems Theory and Its Applications,
B2-5, pp.40-41, November 2007

An algorithm for music transcription system that listens to sounds and displays notes of the
corresponding tones has been proposed. The algorithm features a two-stage processing that
observes note length at first, and then, pitch names. The former stage effectively detects break
points caused by starting of next note or frequency hop at pitch name changing with dyadic
wavelet transforms. The latter stage analyzes component of each pitch name on the interval of the
adjoining break points with Gabor wavelet. The algorithm is applied adaptive state estimation
technique to cope with tones including considerable harmonics.
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One of the nonlinear phenomena observed in CNNs is phase-wave propagation phenomena. The
CNN constructed by 2 cells can oscillate by choosing appropriate parameters.
Coupling oscillating CNNs, 1-dimensional 2-layer CNN can be constructed. Putting initial phase
difference to any cells in 1-dimensional 2-layer CNN, phase-wave propagation phenomena that the
phase difference is propagate to other cells could be observed. In this work, we report nonlinear

phenomena could be observed in 2-dimensional CNN.
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Investigating the nonlinear phenomena is an important work for clarifying dynamics of CNNs.
One of the nonlinear phenomena observed in 1-Dimensional CNNs is phase-wave propagation
phenomena. For applying to image processing by the phase-wave propagation phenomena, in this

work, we report nonlinear phenomena could be observed in 2-dimensional CNNs.
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