TUTResearch

e-Newsletter from Toyohashi University of Technology

No.5 Jun. 2016

FEATURE STORY

Machine Translation Opening
Japan to the World

Machine translation technology is making progress every year, and against the
backdrop of big data technology development, hopes are high for achieving ever
greater accuracy.

New bimetallic alloy nanoparticles for printed
electronic CIrCUItS ... 5

Production of oxidation-resistant copper alloy nanoparticles
by electrical explosion of wire for printed electronicsr

Wirelessly Supplying Power to Brain .......................... 6

Implantable device composed of a flexible antenna and silicon
large-scale integration chips

Intracellular recordings using nanotower electrodes ...7

Nanoscale-tipped high-aspect-ratio vertical microneedle electrodes
for intracellular recordings

Nano-magnets produce three-dimensional images ... 8

Wide-view three-dimensional holographic display composed of
nano-magnetic pixels

TUT established a new research institute to accelerate innovations

INTECANOIOY ... 11
TUT Academic Year 2016 Matriculation Ceremony .................. 11
Building a new on-campus global student accommodation ...... 12

http://www.tut.ac.jp/english/newsletter/ TUT Research No. 5 Jun 2016 ]



Eeature Story

Machine Translation Opening Japan to the World

Hitoshi Isahara

Machine translation technology is making progress every year, and against the backdrop of big data technology develop-

ment, hopes are high for achieving ever greater accuracy. However, while machine translation among Western languages

is approaching the level of practical use, there are still many hurdles which hamper machine translation from Japanese to

other languages. We talked about this topic with Professor Hitoshi Isahara, who has been tackling these issues in his work

at the cutting edge of machine translation research since the 1980s.

Interview and report by Madoka Tainaka

Obstacles to Effective
Japanese Machine Translation
Professor Hitoshi Isahara came to Toyohashi
University of Technology in 2010 to further his
pursuit of machine translation research. This
research was a continuation of his work with
the Ministry of International Trade and Indus-
try’s (MITI) Electrotechnical Laboratory, and
the Ministry of Posts and Telecommunica-
tions” Communications’ Research Laboratory
(currently the National Institute of Information

and Communications Technology, NICT).

‘| have worked on a variety of research
projects, such as machine translation of
Japanese into Chinese, Thai, Malay, and
Indonesian, the creation of a database of
spoken Japanese and the development of
Japanese-Chinese and Chinese-Japanese
language processing technology, etc.
However, unfortunately, while the accuracy
of machine translation from Japanese into
those other languages is improving, it is still
inadequate. For example, when translating
from Japanese to English, in addition to the
differences in word order, Japanese has
the peculiarity of context dependence. For
example, Japanese often omits subjects,
and this becomes an obstacle for translation.
In order to use the machine translation for
information outbound transmission, the qual-
ity needs to be fully guaranteed, but in reality
the output of machine translation systems
can not yet be relied upon. In order to make
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the output useful, we need to employ all
kinds of ingenuity,” says Professor Isahara.

In fact, in the 1980s, Japan was the world
leader on machine translation research. In
addition to academic research by universi-
ties, many major electronics companies
also invested in machine translation system
development. Before long however, business
interest in the field petered out. Professor
Isahara says that the reason behind this they
lacked the concept of providing a “service”
to users. Companies simply applied the ex-
isting business model of creating, packaging
and selling a system to the process of com-
mercialization of machine translation technol-
ogy, but this model produced unsatisfactory
results for users.

“‘In addition one must consider the fact
that in Japan there was little concept of
systematically documenting and recycling
information, so there was no structure in
place for incremental system development
and the provision of continuous service. Even
for professional translators, knowledge of the
domain and prior detailed information are
essential. Likewise, for machine translation,
the construction of a frequently updated user
friendly database as well as development of
operating techniques and mechanisms are
just as indispensable as improvements in the
accuracy of the translating engine.”

The three essential steps for

machine translation
In this context, Professor Isahara cites the
following three elements are essential to
the process used in machine translation: (1)
create Japanese text that is easy to translate
by machine, (2) extract salient terms that fit
with the field, and (3) build a post-editing
environment.

“First of all, just following Step 1, making the
Japanese input easy to translate, is quite ef-
fective. | then researched what kind of input
sentences would make the machine transla-
tion go smoothly, without lowering the quality
of the Japanese.”

To test this, he asked for cooperation from
a local business, getting them to rewrite
their company manual based on his rules
for easy-to-translate Japanese, so-called
“controlled language,” and conducted an
experiment to measure the accuracy of the
translation. The rules were simple: to include
subjects and objects wherever possible, to
avoid long sentences, and to avoid complex
expressions. In the context of such research
developments, and given the essential role
of controlled language, the International
Organization for Standardization is currently
promoting international standardization in
this field.

Step 2, the extraction of terms, means ac-
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cumulating a large volume of documents
related to a particular field, and from that
list, semi-automatically extracting often-used
“moderately long phrases”. “For example,
these are phrases such as ‘the effect of
carbon dioxide on global warming’ or ‘gas
decompression characteristics when fissures
occur in the pipeline’. These are automati-
cally extracted and carefully examined by
those well versed in the field. Appropriate
parallel translation glossaries are prepared
in advance.”

The final step is Step 3, post-editing. For this,
Professor Isahara has incorporated the use
of social crowdsourcing. Currently the task
of post-editing cannot be omitted, since the
quality of the document will suffer without
adjusting the translated text. However, rely-
ing on professional translators is very costly.
Therefore, as a cost effective solution, he re-
cruits volunteers with suitable knowledge in
the field assist with the work. The Toyohashi
University of Technology website (English
version) has been equipped with a machine
translation engine and editing tools, and he
found that with the help of foreign students in
post-editing, it is possible to get an accurate
translation.

“Our foreign students know a lot about the
university, and so well able to manage qual-
ity control. For example, several students
collaborated to correct a text translated from
English into Indonesian, with the result that
they were able to achieve a level of accuracy
close to that of a professional translator.”

Involving social communities
of various fields
Presently, in the business world, translation
is generally left up to professional translators

from the get-go, but the merit to bringing in
machine translation is that even if the accura-
¢y is modest, you can speed up the process
without incurring any costs. In the current
context of trends such as globalization and
an influx of foreigners to Japan, as well as
a revitalized inbound market, the demand
for outbound information through machine
translation will surely continue to rise.

“For example, Japan is getting ready to host
the Rugby World Cup in 2019, and from now,
there will certainly be more and more articles
posted in Japanese. When that happens, if
we can get help with post-editing by rugby
fans, we anticipate that we will be able to
transmit information fairly well in English. By
gathering and studying the results of those
translations, we will also be able to further
improve translation accuracy. In particular,
| would be so happy if senior citizens who
have a lot of knowledge and ability and want
to contribute to society, would participate in
social crowdsourcing. Although it is basically
volunteer work, we might need to prepare
some incentives, such as giving autographs
of famous players for each contribution,” says
Professor Isahara. In fact, a joint research
project on the topic of translating rugby
articles, has already been commenced by
Toyohashi University of Technology in col-
laboration with Rikkyo University and NICT.

In the future, Professor Isahara says that he
would like to facilitate better public relations
in English between Japan and the world
through volunteer networks in various fields
of interest to foreigners, such as railways
cameras and ramen. Furthermore, he is
concentrating on developing links with 1T
companies to create shared databases for
manuals for business use, and other pur-
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poses. He has already launched such a joint
project with Microsoft Japan and BroadBand
Tower, Inc. Regarding future prospects,
Professor Isahara says that the translation
of various languages will expand from the
base of Japanese-English translation, which
may eventually result in the creation of a new
international community. Although the issue
of quality assurance remains a challenge,
Professor Isahara will continue to strive to
make machine translation more useful to
society.

[Reporter’s Note]

Professor Isahara, having initially worked on
natural language processing, eventually switched to
translation engine research and has been devoting
his energies to this field ever since. He is currently
shifting the basis of his research to more directly
practical applications, through the extraction of
terms and the creation of a framework that aims for
practical use.

‘| have been engaged in Japanese machine transla-
tion since the early days, and | am still continually
searching for ways to make it more usable. As | have
gotten older, | think that my inclination to be useful
to society has gotten stronger. If we do nothing,
Japan'’s information outbound transmission is going
to fall increasingly behind. Even if the accuracy of
current machine translation is insufficient, it is far
better than not having it at all. Therefore, | am always
striving to improve this,” says Professor Isahara.

| want to be optimistic about how much we can
contribute to machine translation technology innova-
tion, through the framework that Professor Isahara
presents and through crowdsourcing, with the power
of social communities brought to life by science.
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Researcher Profile

Dr. Hitoshi Isahara studied natural language processing until Master level at Kyoto Uni-
versity. After graduation, he was engaged in research for machine translation and natural
language processing, then received PhD (Engineering) in 1995. He held following vari-
ous important posts: President of Asia-Pacific Association for Machine Translation and
President of International Association for Machine Translation. These achievements were
recognized, then he has been appointed to conference ambassador by Japan National

Tourism Organization in 2015. Currently, Dr. Isahara is a Director of the Information and
Media Center at Toyohashi University of Technology. His research interests are Machine translation, Lexical

semantics, and Association by human.

Reporter Profile

Madoka Tainaka is a
freelance editor, writer and
interpreter.  She graduated
in Law from Chuo University,
Japan. She served as a chief
editor of “Nature Interface”
magazine, a committee for the promotion of
Information and Science Technology at MEXT.
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Research HighlightH

New bimetallic alloy nanoparticles for printed electronic circuits

Production of oxidation-resistant copper alloy nanoparticles by electrical explosion of wire for printed electronics

By Go Kawamura

Go Kawamura, in cooperation with researchers
at Duke University, has invented a production
method for oxidation-resistant copper alloy
nanoparticles for printed electronics. These
novel nanoparticles were produced by an en-
vironmentally friendly and economical “wire
explosion” method. This invention will expand
the application range of printed electronics.

“Printed electronics” has the potential
to enable low-cost fabrication of elec-
tronics on flexible or curved surfaces,
which will lead to the use of electronics
in more varied applications. We will be
able to fabricate homemade mobile
phones or smart watches using a
printer in the future. However, the low
performance and high cost of current
conductive inks have been limiting the
advancement of printed electronics.

Now, Go Kawamura and his collabo-
rators at Duke University have found
a way to produce new copper alloy
nanoparticles, which can be used
as the main component of affordable

Go Kawamura (right of picture) working with one of his students.

conductive inks with high oxidation
resistance. The researchers electri-
cally exploded alloy or twisted metal
wires in water with a mild reducing
agent (Vitamin C) in order to produce
the nanoparticles. The reduction in
conductivity was subsequently mea-
sured under harsh conditions (high
temperature and high humidity).

“We had been working on developing
a ‘wire explosion’ method to produce
novel metal nanoparticles. Then, we
found that some of the produced cop-
per alloy nanoparticles possessed
both high oxidation resistance and
low electrical resistance,” explains

Bright-field (BF) scanning transmission electron microscope images, composed
(Compo) elemental mappings, and illustrations of Cu alloy nanoparticles contain-
ing 30% Ni before and after oxidation treatment at 85 °C and 85% relative humidity.
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Assistant Professor Go Kawamura.
“Moreover, the nanoparticles have
the advantage of being inexpensive
because the production process is
very economical and environmentally
friendly.”

As a result, copper nanoparticles al-
loyed with 1% Sn, 5% Ag, 5% Ni, or
30% Ni had electrical conductivities
similar to that of copper; however,
unlike copper, the nanoparticles re-
mained conductive after 24 h at 85
°C and 85% relative humidity. With
further improvement of the electrical
conductivity and oxidation resistance,
copper alloy nanoparticles prepared
by wire explosion could be used for
the production of high-performance
affordable conductive inks, which
will contribute to the advancement of
printed electronics. The researchers
also hope this work will encourage
further study combining wire explo-
sion with chemical modification of
the explosion medium to control the
composition and surface chemistry of
nanoparticles.

Reference

Go Kawamura, Samuel Alvarez, lan E. Stew-
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Wirelessly Supplying Power to Brain

Implantable device composed of a flexible antenna and silicon large-scale integration chips

By Ippei Akita

Ippei Akita and his colleagues have devel-
oped a technique to implement silicon large-
scale integration chips in a very thin (10 pm)
film . This fabrication method has the poten-
tial to realize a low-invasive flexible device for
monitoring brain activity. This study will con-
tribute to the development of brain-machine

interface systems.

Human and animal movements gen-
erate slight neural signals from their
brain cells. These signals obtained
using a neural interface are essential
for realizing brain-machine interfaces
(BMI). Such neural recording systems
using wires to connect the implanted
device to an external device can
cause infections through the opening
in the skull. One method of solving this
issue is to develop a wireless neural
interface that is fully implantable on
the brain.

However, the neural interface implant-
ed on the brain surface should be of
small size and minimally invasive. Fur-
thermore, it requires the integration of
a power source, antenna for wireless
communication, and many functional
circuits.

Now, Ippei Akita and his colleagues
have developed a wafer-level pack-
aging technique to integrate a silicon

large-scale integration (LSI) chip in a

Flexible Film Antenna
"/(
e
h .

CMOS Rectifier Chip

5 mm

Fabricated wireless power transmission device
with a flexible antenna and a CMOS rectifier chip
(97% of the flexible device area is composed of a
flexible film of thickness 10 pm)
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very thin (10 um) film. Using flip-chip
bonding, the researchers have man-
aged to fabricate a Wireless Power
Transmission (WPT) device including
a flexible antenna and rectifier chip.
The first author PhD candidate Kenji
Okabe said, “We have investigated
how to integrate flexible antenna and
high-performance circuits and tried
this fabrication method with process
conditions obtained through ex-
periments.” Assistant Professor Ippei
Akita, who is leading the project, said,
“Using flexible device technology
is a good solution to implement bio-
compatible passive devices such as
antennas or sensor electrodes. On the
other hand, silicon-based integrated
circuit technology, which has long
history, is suitable for ultra-low-power
systems with many functionalities.
So, we believe that combining these
technologies is essential to establish
such minimum invasive implantable
devices.”

Wireless Power Silicon LS| Chip

Neural Signal ».

A
Antenna ———i:w

y

> Y
/' ~ Probe Electrod
Flexible Film / } (: }

Proposed architecture of the implantable device
composed of flexible antenna and CMOS circuits

for wireless-powered neural interface systems

Ippei Akita (right of picture) with one of his students

The fabricated device is of size 27
mm x 5 mm, and 97% of the device
area is composed of a flexible film
as the silicon chip has a small area.
Therefore, it has sufficient flexibility
to fit the shape of the brain surface.
In addition, the researchers achieved
WPT to the device immersed in saline.

This WPT device can supply electric-
ity to other circuits included in the
neural interface. The researchers
are trying to integrate more functions
(e.g., amplifiers, analog-to-digital con-
verters, signal processors, and radio
frequency circuits) to an LSI chip. This
study may contribute to the develop-
ment of safer BMI systems.

This work is partially supported by
Grants-in-Aid for Scientific Research
(A) #25249047, Young Scientists (A)
#15H05525, and (B) #25820141 from
the Japan Society for the Promotion of
Science.
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Research Highlight

Intracellular recordings using nanotower electrodes

Nanoscale-tipped high-aspect-ratio vertical microneedle electrodes for intracellular recordings

By Takeshi Kawano

Takeshi Kawano and his colleagues have devel-
oped an intracellular recording device, which has
> 100-pm-long three-dimensional nanoscale-tipped
microneedle-electrodes. Moreover, they demon-
strated the needles’ penetration into muscle cells
and measured the signals. The nanoelectrode,
whose size is longer than the conventional intracel-
lular nanoelectrode (< 10-um long), has the poten-
tial to be used in cells that are deep within a tissue,
such as cells in brain slices or brain in vivo, thus
accelerating the understanding of the brain.

Our current understanding of how the brain
works is very poor. The electrical signals trav-
el around the brain and throughout the body,
and the electrical properties of the biological
tissues are studied using electrophysiology.
When measuring the voltage or current across
the cell membranes, intracellular recording
outperforms extracellular recording in terms
of amplitude and quality of neuronal signals.
Nanowire-and  nanotube-based  devices
have been developed for the intracellular
recording applications to demonstrate the
advantages of these devices having high
spatial resolution and high sensitivity.

However, the length of these nanowire/nano-
tube electrode devices is currently limited to
less than 10 um due to process issues that
occur during fabrication of high-aspect-ratio
nanoscale devices, which are more than 10-
pm long. Thus, conventional nanodevices are
not applicable to neurons/cells within thick
biological tissues, including brain slices and
brain in vivo.

A research team in the Department of Electri-
cal and Electronic Information Engineering
and the Electronics-Inspired Interdisciplinary
Research Institute (EIIRIS) at Toyohashi
University of Technology has developed
three-dimensional  microneedle-based
nanoscale-tipped electrodes (NTEs) that
are longer than 100 pum. The needle length
exceeds that of the conventional nanowire/
nanotube-based intracellular devices, thus
expanding the range of applications of
nanodevices in intracellular recording, such
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as deep tissue penetration. Additionally,
they perform intracellular recordings using
muscle cells.

“A technological challenge in electrophysiol-
ogy is intracellular recordings within thick bio-
logical tissue. For example, a needle length of
more than 40 pm is necessary for performing
brain slice experiments. However nanoscale
diameter needles with a high-aspect-ratio
have a long hair-like nanostructure which
makes it almost impossible to penetrate thick
tissue due to insufficient stiffness. On the
other hand, our NTE, which is a 120-pym-long
cone-shaped electrode, has sufficient stiff-
ness to punch tissues and cells”, explains the
first author PhD candidate, Yoshihiro Kubota.

The leader of the research team, Associate
Professor Takeshi Kawano said “Although
we demonstrated the preliminary results
of our NTE device, the batch fabrication of

120-um-height ‘nanotower’ electrode punching a
cell membrane. This kind of high-aspect-ratio in-
tracellular electrodes are now possible thanks to
silicon growth technology and three-dimensional
nano/microfabrication techniques .

Takeshi Kawano (left of picture) with one of his students

such intracellular electrodes, which have a
needle length more than 100 um, should lead
to an advancement in device technologies.
This will eventually lead to the realization of
multisite, depth-intracellular recordings for
biological tissues, including brain slices and
brain in vivo, which are beyond the capability
of conventional intracellular devices.”

As addressed by the research team, the NTE
has the potential to be used in cells that are
deep within a biological tissue, including
brain slice and brain in vivo, thus accelerat-
ing the understanding of the brain.

This study was supported by

 Grants-in-Aid for Scientific Research (S)
(No. 20226010) and (A) (No. 25249047)
from JST

« Grants-in-Aid for Young Scientist (A) (No.
26709024) and (B) (No. 22760251) from
JST

e The PRESTO Program from JST

e Leading Graduate School Program R03 of
MEXT

e Grant-in-Aid for Scientific Research (C)
(No. 24590350) from JST

e the Asahi Glass Foundation and the
Takeda Science Foundation

Reference

Yoshihiro Kubota, Hideo Oi, Hirohito Sawahata, Akihi-
ro Goryu, Yoriko Ando, Rika Numano, Makoto Ishida,
and Takeshi Kawano (2016). Nanoscale-tipped
high-aspect-ratio vertical microneedle electrodes for
intracellular recordings, Small, Article first published
online: 8 April 2016 | DOI: 10.1002/smll.201600172
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Nano-magnets produce three-dimensional images

Wide-view three-dimensional holographic display composed of nano-magnetic pixels

By Hiroyuki Takagi

Hiroyuki Takagi and his colleagues have de-
veloped a wide-view three- dimensional (3D)
holographic display composed of nano-mag-
netic pixels. This 3D display, with 1-um-pitch
pixels, can show holographic images over
viewing angles of 30 degree. This display is
an attractive option for visualizing 3D objects
with a smooth motion parallax and without us-

ing special glasses.

Conventional 3D displays, such as
stereo displays with glasses and glass-
free autostereoscopic displays, show
two-dimensional images for each eye.
Therefore, users experience incongru-
ity and eyestrain because actual 3D
images are not shown. A holographic
display produces an exact copy of the
wave front of scattered light from an
object, and hence, a realistic 3D dis-
play is expected. Holographic displays
can reconstruct realistic 3D images,
thereby eliminating the need for special
glasses.

However, construction of holographic
displays is difficult, as nano-sized
pixels are required for reconstructing
3D images with a wide viewing-angle.
Conventional  holographic  displays
have a viewing angle of <3 degree. In
addition, conventional displays have a
pixel pitch of 10-100 pm.

Associate Professor Takagi and his re-
search team have recently developed

(a)

wide-viewing 3D holographic displays
composed of nano-magnetic pixels.

These displays are driven by ther-
momagnetic recordings, and wide
viewing-angles are achieved through
the wuse of in-house-developed
magneto-optic spatial light modulators
(MOSLMs) composed of nano-sized
pixels.

According to Associate Professor
Takagi, “The advantages of this ap-
proach are that the focused spot of a
laser defines the pixel size, the MOSLM
does not require special current or
voltage drivelines, and the switching
speed is about 10 nsec/pixel , which is
enough for real-time display. Therefore,
the MOSLM can represent 3D movies
because the display media is made
of a rewritable magnetic material. In
addition, the magnetic hologram is
stored for magnetic materials semi per-
manently. The viewing angle depends
on pixel pitch size. In this study, we

900x740 nm

(b)

An image composed of nano-magnetic pixels. (a) A 256x256-pixel
1um-pitch image obtained via polarization microscopy and (b) a
3x2-pixel 2.5-um-pitch image obtained via magnetic force microscopy.

TUT Research No. 5 Jun 2016

Hiroyuki Takagi (right of picture) with one of his students

adjusted to the pixel pitch size of 1 ym
after obtaining the pixel size of 1 um.”

This confirms, as previously stated, that
a 3D display with 1-um-pitch pixels can
display holographic images over view-
ing angles of 30 degree. Therefore, this
display constitutes an attractive option
for visualizing 3D objects with a smooth
motion parallax and without special
glasses.

This work was supported by

o SPS KAKENHI Grant Numbers 26220902,
25820124, 15J05710 and 26706009

¢ SCOPE, 152106003

¢ JSTPRESTO.

Reference

K. Nakamura, H. Takagi, T. Goto, P. B. Lim,
H. Horimai, H. Yoshikawa, V. M. Bove and M.
Inoue, “Improvement of diffraction efficiency
of three-dimensional magneto-optic spatial
light modulator with magnetophotonic crystal”,
Appl. Phys. Lett., 108, 022404 (2016).

3D wireframe-cube image from
nano-magnetic pixels above a real nut
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B TUT established a new research institute to accelerate innovations in technology

On April 1st 2016, Toyohashi University of Technology (TUT) opened a new on-campus research organization, “Research
Institute for Science & Technology Innovation”.

The mission of TUT is to contribute to global development by creating new values which will help to shape our future society.
In order to achieve this, TUT conducts research aimed at developing new technologies through scientific investigation and
innovation.

In order to accelerate and maximize its contribution to society, TUT integrated the existing on-campus research institutes and
centers under a single new organization of “Research Institute for Science & Technology Innovation”.

The mission of the new Institute is; ) ) )
-r Research Institute for Science & Technology Innovation

Research Centers

1. Strategic promotion of cutting-edge and
innovative research by collaboration
with national and international leading

Research Administration Center (RAC)

companies and top research institutions. Strategic Research T
2. Promotion of value creation type of emer-
gent systems-led research fused with Emergent System Research il i il

Division Management (CARM)

Research Center for Future
Vehicle City

growing artificial intelligence technology. Institute (EIIRIS)

3. Promotion of and recommendations for

Social System Research Venture Business

problem-solving social system research. Division Laboratory (LSI Factory)
The newly established Department of Stra- ot el S e
tegic Research and the existing Electronic-
Inspired Interdisciplinary Research Institute e S,

Biotechnology

(EIRIS) as well as four other research
centers are now integrated under this new
organization.

B TUT Academic Year 2016 Matriculation Ceremony

On April 4th 2016, Toyohashi University of Technology held its 2016 Academic
Year spring matriculation ceremony to welcome a total of 877 new undergraduate
and graduate school students.

In keeping with TUT’s unique admissions profile, 373 graduates of “Kosen” (Ja-
pan’s unique institutes of technology) were admitted as 3rd year undergraduate
students and 371 graduates of TUT’s on-campus undergraduate program were
admitted into the graduate school.

About 6% of the new students (563 students), including visiting or research stu-
dents, were international students. They come from the following diverse countries;
Bangladesh, Egypt, Finland, Guinea, Indonesia, Malaysia, Mexico, Mongolia, Sri
Lanka, Tanzania, and Vietnam.

At the end of a long day including the matriculation ceremony, guidance and
orientation sessions, a welcome party for new international students was held in
TUT’s student lounge. About 150 students, faculty and university staff welcomed
the new international students from all over the world.

http://www.tut.ac.jp/english/newsletter/ TUT Research No. 5 Jun 2016 ] ]



B Building a new on-campus global student accommodation

As part of the Top Global University Project, a new style of
student accommodation will be built. The key point of this
new style accommodation is that it will create a multicultural
environment which will enable international and Japanese
students to live, eat and study together on campus.

The design concept was created by an on campus competi-
tion, while the design details and the construction company
were determined through public bidding. The concept is
“En - connections®, where “En” is the Japanese word for
meaningful social relations. It aims to connect people to
people through the use of a boundary free multicultural
space.

Six buildings of shared-house style accommodations where
5 students share each unit (living & dining room, kitchen
and bath room) will be built. The total capacity will be 180
students. A common balcony connects pairs of units on
the same floor, and all buildings are connected through a
community square.

Residence in this new accommodation is guaranteed to
all undergraduate international and Japanese students
who enroll as part of the new “Global Technology Architect
Course” which will commence from April 2017. As long as
rooms are vacant, they may be made available to other TUT
students.

http://www.sgu.tut.ac.jp/eng/student-life/
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The Toyohashi University of Technology (TUT) is one of Japan’s
most innovative and dynamic science and technology based
academic institutes. TUT Research is published to update readers
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