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Characteristics of Ultrasonic Linear Motor that
Incorporates Two Transducers

at an Acute Angle

Japanese Journal of Applied Physics Vol.52,
07HEO04

Atsuyuki SUZUKI, Masaki Tsunoji,
Jiromaru TSUJINO

and

In this study, we have developed an
ultrasonic linear motor that incorporates two
transducers at an acute angle. Ultrasonic
motors have unique characteristics such as
silent motion and absence of magnetic noise.
These characteristics are suitable for the use in
hospitals and so on. Therefore, we focus on
developing actuators for use in a medical bed,
specifically a bedsore prevention bed. A study of
the vibration characteristics of the motor
showed that the resonant frequencies of the
although the
vibration amplitude of one transducer was less
than that of the other. A study of the load
characteristics showed that a no-load speed of
267 mm/s and maximum thrust of 40 N were
obtained.

transducers were proper,

Based on the Number of
Cooperating Systems of Finite Automata on

Hierarchies

Four-Dimensional Input Tapes

World Academy of Science, Engineering and
Technology, Issue 72, Dec. (2012) pp.1068-1073.
Makoto Sakamoto, Yasuo Uchida, Makoto
Nagatomo, Takao Ito, Tsunehiro Yoshinaga,
Satoshi Tkeda, Masahiro Yokomichi, and
Hiroshi Furutani

X

In 1967, M. Blum and C. Hewitt first
proposed two-dimensional automata as a
computational model of two-dimensional
pattern processing, and investigated their
pattern recognition abilities. Since then, a lot of
this field have
investigating many properties about automata
three-dimensional tape.
Processing four-dimensional digital patterns is
of great interest from the theoretical and
practical standpoints. Thus, the study of
four-dimensional automata as a computational

researchers in been

on a two- or

model of four-dimensional pattern processing
has been meaningful. This paper introduces a
cooperating system of four-dimensional finite
automata as one model of fourdimensional
cooperating  system  of
four-dimensional finite automata consists of a
finite number of four-dimensional finite
automata and a four-dimensional input tape
where these finite automata  work
independently (in parallel). Those finite

automata whose input heads scan the same

automata. A

cell of the input tape can communicate with
each other, that is, every finite automaton is
allowed to know the internal states of other
finite automata on the same cell it is scanning
at the moment. In this paper, we mainly
investigate some accepting powers of a
cooperating system of eight- or seven-way
four-dimensional  finite The
seven-way four-dimensional finite automaton

automata.

is an eight-way four-dimensional finite
automaton whose input head can move east,
west, south, north, up, down, or in the future,
but not in the past on a four-dimensional input
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tape.

Image Coarsening by Using Space-filling Curve
for Decomposition-based Image Enhancement
Journal of Visual Communication and Image
Representation, Vol. 24, pp.806-818 (2013)
Takanori Koga and Noriaki Suetake

We propose a novel space-filling curve based
image coarsening method, which automatically
extracts a base-layer from an input image
while still preserving its structural context,
meaningful details, et cetera. In the proposed
method, specifically, a
edgepreserving smoothing filter, which is
called a vector e-filter, is applied to an input

one-dimensional

image along a space-filling curve. In this regard,
the space-filling curve is constructed by using a
minimum spanning tree which extracts the
structural context of the input image. This
novel image coarsening approach is completely
different from all conventional approaches
employing any kind of two-dimensional filter
window. Furthermore, this coarsening method
can effectively produce an aggregation of
texture details as well as enhance sharp edges,
while preserving structural contexts such as
thin lines and sharp corners. The main benefit
of the coarsened image by the proposed method
is its suitability for extracting fine features of
an input image for decomposition-based image
this
structural-context-preserving image coarsening
capability of the proposed method is verified by
some results from experiments and examples.
method’s

characteristics in practical application to

enhancement. In paper, the

Then we show our new
decomposition-based image enhancement by

using some other examples.

Optimization of Vibration Control Devices in
a Steel Frame
Proc. of 2nd International Conference on

No.37 (2013)

Computational Design in Engineering Vo 1.
1pp.245
Y. SUENAGA, T. HARA

Recently, vibration control equipment has
been used not only in high-rise buildings,
medium and low stories buildings, but also
many types of bridges to prevent structural
failure under an earthquake. In the field of civil
engineering, there has been a growing demand
for putting these kinds of devices into old
bridges.
structures
equipment cannot control the vibration well
and lose the stability of buildings depending on
its location. This paper aims to obtain the

Location of the equipment in

is quite important, since the

optimized positions of vibration control
equipment in an arch bridge. The numerical
analysis was performed by Matlab, which is a
programming language for numerical
computations and linear acceleration method
was adopted in the analysis. The study was
carried out by evaluating effectiveness of each
vibration control equipment in a bridge and
placing them in the optimized positions based
on the numerical results. An evaluation for
vibration control equipment was carried out by
placing them in all the possible spaces in a
bridge and seeking an amount of work done by
each equipment in each case, where equipment
is removed one by one. The seismic waves of

Kobe earthquake was adopted in this study.

Comparison and Estimation of Turbulence
models to Fluid Flows around One Square
Cylinder using CFD
Proc. of 2nd International Conference on
Computational Design in Engineering Vo 1.
1 pp.257
M. ARIMA and T. HARA

Developing innovative materials and
contemporary technology in the field of bridge
engineering and also given economical aspects,



cable-stayed bridges have had long spans and
lightweight construction. On the other hands,
it is fare to result from aerodynamic unstable
phenomena due to decline of natural frequency
and structural damping. In order to decide the
optimum shape of the main towers considering
aerodynamic oscillation, it is essential to clarify
the phenomena. In recent, many researchers
and engineers take notice of Computational
Fluid Dynamics (CFD) to simulate the
phenomena. With computer progress, an
amount of time that CFD solves complex or
turbulent flows with high Reynolds number
has dramatically improved. @As CFD is
simulated under turbulent flows, turbulence
models need to be set. Large Eddy Simulation
(LES) models are often used in academic fields.
On the other hands, Reynolds Averaged
Navier-Stokes (RANS) models are generally
used in industrial fields. Research using LES
models are significantly inspected and
characteristics of LES models are well
understood, yet several RANS models such as
k-0 sst model and low Reynolds k-¢ model or
other models like Detached Eddy Simulation
(DES) are not done. In addition, appropriate
amounts of meshes or initial conditions under
these models are not revealed. This study aims
to conduct uniform unsteady flow around one
square cylinder with wake leading to Karman
vortex streets, changing Reynolds number from
100 to 40000 and adopting 3 kinds of RANS
models (standard k-e model, low Reynolds k-&
model and k-o sst model) and 2 kinds of LES
models (Smagorinsky model and Dynamic
Smagorinsky model) and a DES model in
comparison with exciting numerical and
experimental results. This paper shows some
models were able to obtain rational results and
they have respective characteristics.

Compressive Strength of R/C Cylindrical Panel
with Edge Beam
Proc. of 2nd International Conference on Com

p utational Design in Engineering Vo 1. 1
Pp.255
T. HARA

This paper represents the compressive
strength of reinforced concrete (R/C) cylindrical
panel numerically, which is simply supported
on hoop edges and supported by the edge beam
on meridional direction. Uniformly distributed
load are applied to the hoop direction. ACI
Building Code recommended that an
appropriate edge beam should be placed to R/C
shell edges to prevent the local failure. If the
edge beam with enough strength is not placed
on ghell edges, R/C shell does not provide the
design strength. In numerical analysis, Finite
Element Method was applied to represent the
nonlinear behavior of R/C panel. Combined
material and geometrical nonlinearities were
taken into account. R/C panel was discretized
by the degenerate shell element and each
element was represented by layer approach
with concrete and reinforcement layers.
Nonlinear behavior of concrete in compression
Druker-Prager
criterion. Also, the cracking of concrete was

was represented by the
defined by the criterion of maximum tensile
stress and was assumed to have tension
stiffening after cracking. Reinforcement was
represented as the bilinear material. The
stiffness of an edge beam was the numerical
parameter. Deformation increment scheme was
applied to the calculation considering an initial
geometric imperfection. From the load —
deflection behavior, the ultimate strength was
detected and the deformation behavior was
also presented. From the numerical results, it
was concluded that the stiffness of the edge
beam played an important role for R/C shell
stability and the optimal size of edge beam was
obtained.

Numerical Analysis of the Load Bearing
Capacities of R/C Panel
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Proc. f ASEA-SEC-1 Vol. 1
Pp.91-96
T. HARA

Reinforced concrete walls were considered as
non-load bearing elements. However, they have
become just as important structural element as
beams, slabs and columns due to the recent
popularity of tilt-up construction and concrete
cores in tall buildings. Also, the wall sometimes
has a hole as the windows to utilize the human
life. The guidelines for simplified wall design
allow for increased capacity due to side
restraints. The code recognized wall panels in
two-way action, supported laterally on three
and four sides. In view of this, the researchers
have undertaken extensive investigations on
the applicability of more reliable and accurate
wall design methods numerically and
However, to assess the
characteristics of R/C wall only by
experimental data, it will be quite laborious
work. Therefore, numerical approach is
important and useful. In this paper, the finite
element method (FEM) is used to conduct a
comparative study with existing experimental

experimentally.

test results. Then several numerical results
were represented. The study focuses on the
effect of various support conditions, the window
position and its width.

Stability OF R/C Solar Updraft Towers

New Development of Structural Engineering &
Construction ISEC-7) Vol.1l
pp.133-138

T. HARA

In this paper, the ultimate strength of tall
R/C hyperbolic shell with local imperfection
was analyzed by use of nonlinear Finite
Element Method and the effects of the
geometric imperfection on the nonlinear
behavior of the tall hyperbolic shell were
assessed. Also, the relation between the

No.37 (2013)

ultimate strength of tall R/C hyperbolic shell
and the size of the stiffening rings were
investigated. The shells were fixed at the base
and were free at the top. The self weight and
the wind pressure were applied and the load
deformation behavior was investigated. In
numerical analysis, nonlinear properties of a
concrete material were taken into account and
the displacement incremental scheme was
introduced to avoid the numerical instability
to analyze the ultimate strength of the
structures.
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Track and fields club at KOSEN in the
Chugoku district have had an annual training
camp in Yamaguchi since2006. Now 8 KOSEN,
all the KOSEN in the Chugoku district,
participate in the camp. The camp seems to be
an important opportunity for KOSEN
students belonging to the club to improve their
skills and to get to know each other better.
Also, teaching staff can exchange information
with each other at the camp. This paper shows
in detail how the campus expanded and how
the skills of students are improved through the
camp. It also discusses that the relation
between the change of results and the camp,
by examining the results of annual athletic
meetings in the Chugoku district since 1977
t02011 and some other
elsewhere.

meetings held
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Deformation and particle crushable effect on
end bearing capacity

Experimental Micromechanics for Geomaterials
Joint Workshop of the ISSMGE TC101-TC105
Keiji Kuwajima Masayuki Hyodo Shunji Ue

In order to research pile bearing capacity
characteristics in crushable ground, the model
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pile test was carried out using two king of
crushable soil and Toyoura standard sand. To
investigate the detailed characteristics of end
bearing capacity and skin friction acquired
from the model pile test, soil particles were
observed using a microscope, following the
model pile test. Consequently, it became clear
that the pile bearing capacity mechanism is
greatly dependent on the grade of particle
crushability.
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