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Eeature Story

Contributing to Society through Continuous Development of R&D

Takashi Onishi

R&D at the university level is crucial in that it allows for continuous, high-quality research, the achievements of which can
be applied by companies and other organizations in order to benefit society. What kinds of initiatives should be taken to
encourage such research? Toyohashi University of Technology president Takashi Onishi has worked both to ensure the
continuous development of the university's R&D, and to improve the university’s capabilities by promoting collaborative
research with top institutions and leading companies in Japan and around the world. We asked President Onishi about the
five and a half years of research and development initiatives he has led since taking up his position in 2014.

Interview and report by Madoka Tainaka

I About the Research Institute for Tech-
nological Science and Innovation (RITI)
In recent times, individuals in the
national government and cabinet have
been using the media to vigorously at-
tack Japanese universities, particularly
national universities. They mention de-
clining university research capabilities
and a lack of competitiveness among
universities as factors hindering Japan’s
competitiveness inthe international com-
munity. As we can see by the increased
numbers of international students in
Japan, students today are more likely to
think globally. In order to demonstrate
the value of universities in society, it is
crucial to conduct high-quality R&D and
work to ensure its continuous develop-
ment going forward.

To help address these issues, Toyohashi
University of Technology established
the Research Institute for Technological
Science and Innovation (RITI) in 20186,
pushing for reforms in R&D. Leading
these reforms is Takashi Onishi, who
has served as the university’s president
since April 2014,
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“RITI serves as a framework for con-
ducting research focused on industry-
academic partnerships and social part-
nerships as well as working to further
develop our research activities based
in the Electronics-Inspired Interdisci-
plinary Research Institute (EIIRIS) and
four other research centers,” explains
Onishi.

“RITI has also established a Strategic
Research Division and works to promote
research across three different catego-
ries. Specifically, the three categories
consist of the Emergent Systems
Research Division, which carries out
collaborative research with companies,
the Social Systems Research Division,
which carries out research on regional
communities with local governments,
and the Advanced (Interdisciplinary)
Research Division, which carries out
cutting-edge research with advanced
research institutions in Japan and over-
seas.”

The Emergent Systems Research Divi-
sion carries out jointly-funded collab-
orative research with companies. The

university provides a specific amount
of research funds (4 to 10 million yen),
and the partnering company provides
an amount that is equal or greater.
This configuration ensures that highly
productive research can be conducted.
By offering a greater amount of funding
than is typical for joint research, the uni-
versity can broaden its perspective to
include social implementation instead of
simply stopping at component technol-
ogy development.

Similarly, with the Social Systems
Research Division, funds are provided
jointly by the university and a local mu-
nicipality. Initiatives address societal
issues in regional communities.

Meanwhile, the Advanced (Interdis-
ciplinary) Research Division aims to
improve the sophistication and diversity
of research at the university by collabo-
rating with researchers from Japanese
and overseas institutions that possess
advanced research capabilities.

“For Emergent Systems Research
(which is joint research conducted with
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companies), we are presently moving
forward with 12 projects focusing on
next-generation fuel cells, robotics, and
sensing devices,” says Onishi. “The
Advanced (Interdisciplinary) Research
Division has established joint research
laboratories with the National Institute of
Advanced Industrial Science and Tech-
nology, the University of Stuttgart, and
others, pursuing research focused on
sensors and new device development,
all while working closely with a rotation
of young researchers.”

Systems and Promoting the Univer-

sity’s Achievements
Since TUT incorporated as a national uni-
versity corporation in 2004, management
expense grants from the national govern-
ment have declined, making it difficult for
national universities to operate. Under
these circumstances, it is not easy to find
large budgets for new R&D expenses.
In this regard, President Onishi says that
initiatives to increase joint research are es-
sential to ensure continuous development
of the university.

IStrengthening Research Support

“Toyohashi  University of Technology
adopted measures to strengthen its re-
search in 2013, he recalls. “As a part
of these measures, the university hired
URAs (University Research Administra-
tors) as specialized staff members hired
to support research and established the
RAC (Research Administration Center),
which serves as an organization that
widely publicizes the university’s research
achievements to society. There are pres-
ently 13 specialized staff serving as URAs
and coordinators.

“This organization serves to coordinate
and tailor the university’s research to
meet the needs of society. This includes
pitching university research to companies,
helping to match with companies, and
providing a variety of other R&D-related
support. Such activities require a wide
range of skills, including fluency in other
languages, the ability to negotiate with
research institutions overseas, manage-
ment of university data, and occasionally
consulting with students. Negotiating with
companies is also essential, so naturally,
more than half of our staff have abundant
experience in the corporate world,” says
Onishi.

In the past, people with such roles did not
work in Japanese universities. However, in
order to ensure the continuous develop-
ment of university R&D, it has become
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crucial to promote open innovation and
showcase the university’s achievements
to the outside world. As such, the URA is
indispensable.

Meanwhile, associated personnel costs
are an overhead expense that must be
financed through external funding. The
university cannot simply rely on subsidies
and management expense grants and
must secure external funds. Without the
ability to sustain the mechanisms to sup-
port research, the university cannot expect
to operate stably or maintain its quality.

To address this, the university has made
efforts to increase overhead expenses
for research support from 10% to 30% in
relation to direct expenses (expenses di-
rectly related to research). In countries like
the United States, it is already normal to
have around 50% of overhead expenses
secured. In Japan, overhead expenses
account for 30% of scientific research
grants.

“On an individual level, the significance
of overhead expenses has not been
fully realized. | believe that securing an
environment that supports research both
institutionally and financially will contribute
to the continuous development of R&D
throughout the university. We will need to
continue such efforts going forward,” says
Onishi.

Using Japanese Urban Planning

Methods in University Management
The university’s steady investments in
R&D are paying off, to the extent that we
are now witnessing a variety of achieve-
ments by its Advanced Research Division,
Electronics-Inspired Interdisciplinary
Research Institute (EIIRIS), and four other
research centers focused on robotics,
agriculture, disaster prevention, and future
vehicles.

In particular, EIIRIS has a semiconductor
research facility that essentially makes
it a factory for LSI chips. In addition to
prototyping specialized smart sensors
and photonic devices, the institution also
has a tenure track system that allows it to
serve as a platform for young researches

Research and Technological Development
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to independently conduct ongoing re-
search. “We have done pretty well in terms
of creating an ideal environment for R&D,”
Onishi proudly states.

In fact, Onishi says that creating such an
environment required looking to his own
field of expertise.

“| specialize in urban planning, which
consists of creating a master plan for the
future and considering a methodology to
achieve it. Of course, this requires funding.
In addition to relying on external funds,
money has to be created and circulated
internally. In that sense, urban planning
and university management are similar.

“I' was inspired by a traditional Japanese
approach to urban development known
as land readjustment. This system had
landowners provide small increments of
private land to create public spaces such
as parks and roads that were integral to
the city. Giving up their land was painful for
the landowners, but doing so increased
the value of the entire community and led
to an increase in the value of their own as-
sets as well. It was a system that required
collaboration from everyone. This single
revelation in urban planning is now known
throughout the world,” says Onishi.

The university continues to push forward
on joint research activities with RITI and
provide money to increase joint research
funding. These activities are creating a
beneficial cycle that increases overhead
expenses and contributes to high-quality
research.

“Though we are only halfway there, |
believe we have found an approach that
will allow for the continuous development
of university R&D,” concludes President
Onishi.

Toyohashi University of Technology Intro-
duction Video 2020

Reporter’s Note

President Onishi will conclude his term as university
president in March 2020. While his plans from April
onwards have yet to be decided, he expresses
a desire to use his knowledge to contribute to
sustainably developing Japan'’s cities.

“Recently, Japan's declining population is said
to be causing difficulties in sustaining local
municipalities. In fact, | have continued to sound
the alarm about this issue since as early as the
1990s. Awareness of this crisis has now spread.
Going forward, | want to focus on examining how
to redesign Japan’s cities following the decline
in population,” says President Onishi. In tackling
Japan’s largest societal issue, Onishi has set his
sights on another difficult challenge.
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Researcher Profile
Dr. Takashi Onishi

Dr. Takashi Onishi received PhD degree in engineering in 1980 from the Univer-
sity of Tokyo. He was placed in a key position for President of Science Council
of Japan from 2011 to 2017 and Vice President of The Japan Association of
National Universities from 2015 to 2017. In 2014, he was assigned seventh
President of Toyohashi University of Technology and is almost ending his term.

Reporter Profile

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

The Effects of a Mock Shelter Environment on Sleep

Are evacuation shelters too cold in winter?

by Kazuyo Tsuzuki

Professor Kazuyo Tsuzuki and her research team at the Toyo-
hashi University of Technology conducted an experiment on
the nature of sleep in an evacuation shelter environment. This
experiment was performed by creating a mock shelter in the
university’s gymnasium with four emergency blankets and a
standard futon set. The results showed that the low tempera-
ture (5°C) inside the gymnasium affected subjects’ sleep and
body temperature regulation, reducing sleep efficiency by

10% and increasing fatigue.

In the Building Environment Laborato-
ry at Toyohashi University of Technol-
ogy’s Department of Architecture and
Civil Engineering, researchers study
the effects that indoor environments
have on the people that live in these
spaces. As part of this research, the
laboratory lead by Professor Kazuyo
Tsuzuki conducted an experiment on
the nature of sleep in an evacuation
shelter environment. This experiment
was performed by creating a mock
shelter in the university’s gymnasium
with four emergency blankets cur-
rently stocked for use in case of an
emergency, as well as a standard
futon set. The subjects’ quality of
sleep with these bedding materials in
the gymnasium was compared to that
in their own beds. The results show
that the low temperature (5°C) inside
the gymnasium affected the subjects’
sleep and body temperature regula-
tion, reducing sleep efficiency by 10%
and increasing fatigue.

The last few years have seen an
increase in the number of major disas-
ters, with more people being forced to
live in shelters and temporary hous-
ing. The Japanese Cabinet Office has
published guidelines for managing
evacuation shelters with reference
to efforts in the Sphere Project, but
these guidelines provide no detailed
instructions regarding power outages
or necessary bedding and heating.
Evacuation shelters are often large
and have an uneven distribution of
heat inside them. Power outages can
also be expected, which can mean a
lack of heating and a drop in tempera-
ture at the shelter. The Architecture
and Building Environment Laboratory
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saw a need to study how people live
and sleep at shelters and temporary
housing, and to investigate the effect
of power outages. The laboratory cre-
ated a mock evacuation shelter in the
school gymnasium, and compared
the subjects’ quality of sleep at this
shelter with that in their own beds.

The results of the study indicate that
emergency bedding did not provide
sufficient thermal insulation, even
when four of the emergency blankets
were used from the gymnasium’s
supplies. In terms of sleep quality,
sleeping in the emergency bedding
decreased sleep efficiency by 10%
and left the subjects more fatigued
than when they slept in their own
beds. The details of this research
were published in the Journal * Energy
and Buildings’ on November 4th.

This study was performed in the
gymnasium in winter, and it was found
that the low temperature (5°C) inside
the gymnasium adversely affected
sleep, decreasing sleep efficiency by
10% when using basic emergency
blankets which provide limited insula-
tion. Further activities going forward
include looking into providing down
jackets to wear in addition to the

Blankets

emergency blankets, as well as other
realistic ways to help regulate body
temperature and improve sleep in or-
der to prevent deterioration in people’s
quality of sleep at low temperatures.

This study was made possible by a
grant (H30) from the Hibi Science
Foundation, to whom we are greatly
indebted. The study was also sup-
ported by JSPS KAKENHI Grant
Number JP19H02296 from the Japan
Society for the Promotion of Science
(JSPS).

Reference

Tsuzuki, Mochizuki, Maeda, Nabeshima,
Ohata, Draganove, “The effect of a cold envi-
ronment on sleep and thermoregulation with
insufficient bedding assuming an emergency
evacuation”, Energy and Buildings, Nov.
2019, 10.1016/j.enbuild.2019.109562

Emergency blankets (one servi

on top) and cardboard partitionin

as a mattress, and three

—— Clothes —

Standard futon set (one
mattress and one quilt)

Clothes worn during
the experiment
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Hesearch Highlights

Electronics Integrated to the Muscle via ‘Kirigami’

Donut-shaped kirigami device enabling accurate and robust signal acquisition from the muscle

By Takeshi Kawano

A research team lead by Associate Professor Takeshi Kawano from

the Department of Electrical and Electronic Information Engineering
and the Electronics-Inspired Interdisciplinary Research Institute (El-
IRIS) at Toyohashi University of Technology (TUT) has developed a
donut-shaped kirigami device for electromyography (EMG) record-
ings. The proposed device reduces device displacement on a large
deformable muscle surface. Accurate and robust EMG recordings
offer EMG signal-based human-machine interfaces which allow
prosthesis control for amputees. The results of this research were
published in an issue of Advanced Healthcare Materials on Decem-
ber 5, 2019. The article also appeared on the inside back cover.

An accurate and robust EMG signal recording is
necessary in EMG signal-based human-machine
interfaces to allow prosthesis control for amputees
using their residual muscle. In 2017, this research
team previously proposed an electrode device
using the kirigami structure for the intimate integra-
tion of the electronic device and biological tissues.
(Y. Morikawa et al., 10.1002/adhm.201701100).

The remarkable potential of the kirigami structure
stems from its high stretchability, including its high
strain ratio and the small force required for stretch-
ing the device. The kirigami structure can be
stretched with a low strain force and its mechani-
cal characteristics are similar to soft biological tis-
sues, such as in the brain and muscles. However,
it is challenging to obtain an accurate and robust
bio-signal recording without displacement of the
electrode. Device displacement occurs when the
kirigami device is applied to biological tissues,
such as the heart and muscles, which undergo
large deformation.

A research team lead by Associate Professor
Takeshi Kawano from TUT’s Department of Electri-
cal and Electronic Information Engineering and
ElIRIS has developed a donut-shaped kirigami
device for EMG recordings to solve the issue of
device displacement during muscle deformation.

The donut-shaped kirigami structure is able to
transform from a 2D donut shape to a 3D cylin-
drical shape. The cylindrical shape is suitable
for numerous spherically or columnar-shaped

e
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Fig.1 2D donut shape (left: before deformation) and 3D
cylindrical shape (right: after deformation).

deformable biological tissues (e.g. upper limb,
lower limb, finger, abdomen, and heart). The
donut-shaped kirigami device carries out the
fixation mechanism to the target tissues and
reduces the device displacement during tis-
sue deformation with minimized stress to the
biological tissue. The recording capability of the
proposed device was confirmed through EMG
signal recording from the hind limb of a mouse,
thus raising the prospect of using the device for
an EMG-based human-machine-interface in the
future.

“The first demonstration using our conventional
sheet-shaped kirigami device could not fol-
low the deformation of a beating heart. We
discussed the device structure, which enables
the device to follow deformable tissues. In the
preliminary experiment, we used a paper, which
was patterned into the proposed donut-shape
of the kirigami by the box cutter, and we
demonstrated its stretchable and deformable
capabilities for the muscle. However, it was un-
certain whether the micro-scale donut-kirigami
device would show these device properties or
not. We explored them through fabricating the
device by using the microfabrication process
and device characterizations, and were able to
confirm that the fabricated device exhibited the
expected deformation beyond expectations,”
explains the first author of the article, Ph.D.
candidate Yusuke Morikawa.

Electrode
e

N
—Siit

Fig.2 Fabricated donut-shaped kirigami device
(inset: embedded electrodes).

The donut-shaped kirigami device still needs
further improvements in terms of durability and
the dense array of the microelectrodes. More-
over, the influence of the device implantations
on the biological tissues when used for a long
period still remains to be clarified. However, it
is expected that the proposed device will be
applicable to an EMG based human-machine-
interface and so contribute to the improvement
of the quality of life of amputees.

This work was supported by Grants-in-Aid
for Scientific Research (B) (No. 17H03250,
No. 16H05434), for Young Scientists (A) (No.
26709024), on Innovative Areas (Research
in a proposed research area) (15H05917),
and Strategic Advancement of Multi-Purpose
Ultra-Human Robot and Artificial Intelligence
Technologies program from NEDO. Y.M. was
supported by the Leading Graduate School
Program R03 of MEXT. R.N. was supported
by Takeda Science Foundation. K.K. was sup-
ported by Toyota Physical & Chemical Research
Institute Scholars.

Reference

Yusuke Morikawa, Shota Yamagiwa, Hirohito Sawahata,
Rika Numano, Kowa Koida, and Takeshi Kawano. (2019).
“Donut-Shaped Stretchable Kirigami: Enabling Electron-
ics to Integrate with the Deformable Muscle.” Advanced
Healthcare Materials, 10.1002/adhm.201900939.

https://onlinelibrary.wiley.com/doi/abs/10.1002/
adhm.201970092

Mouse

Fig.3 Schematic image showing the EMG signal re-
cording (left) and photograph showing the donut-
shaped kirigami device attached on the muscle surface
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VR is Not Suited to Visual Memory ?!

Development of IT that takes human characteristics into consideration

By Kyoko Hine

Research Highlight

Kyoko Hine, Assistant Professor at the Department of Com-
puter Science and Engineering, Toyohashi University of Tech-
nology and a research team at Tokyo Denki University have
found that virtual reality (VR) may interfere with visual memory.
In recent years, there has been high expectation that VR will
be used effectively not only in multimedia and entertainment,
but also in educational settings. However, in order to benefit
society, IT needs to take human characteristics into consider-
ation. The nature of VR can become known through scientific
verification based on experiments like the work undertaken in

this research.

In recent years, head-mounted displays
(HMD) have become commonplace,
and experiencing VR has become
commonplace. VR moves the dis-
played images to match the move-
ment of the user, creating a high
sense of realism and enhanced im-
mersion. For this reason, hopes have
been raised that VR can be used as a
new tool for efficient learning because
it attracts children’s attention even in
educational settings. However, there
has been no scientific verification of
the effects of VR visual memory.

Therefore, the research team con-
ducted an experiment using HMDs
and examined the effects of VR on
memory. In the experiment, the par-
ticipants visited a museum virtually
and looked at paintings. After that, a
memory test was conducted about
the paintings. With regard to the VR
experience, the research team set up
conditions such that one group viewed
images linked to their movements on
an HMD (active VR) and a second
group watched another person’s
VR video on a display (passive VR).
In other words, under active VR, the
participants could look around at the
surroundings themselves, but under
passive VR, the participants could not
look around. Comparing the results of
the memory test for these two groups,
the results were worse for the active
VR group. From this, it became clear
for the first time in the world that VR
may interfere with visual memory due
to the way it moves images in conjunc-
tion with user movement.
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The reason may be that the enhanced
sense of realism and immersion created
by the ability to look around freely, that
is characteristic of VR, tires the brain
and consequently prevents the forma-
tion of visual memory. While there
are high hopes for VR technology
as an educational tool that attracts
users, and children in particular, it is
important to create teaching materials
that take into account these char-
acteristics of VR. Society will require
the development of IT that considers
human characteristics more than ever
in the coming years.

The museum was reproduced and
photographed in VR by the research
team. It was a challenge to make the
preparations to secure a quiet and
appropriate space for viewing the
paintings. In addition, the team took
10 minutes of video. The videos had to
be re-shot many times because it was
necessary to secure an appropriate
viewing angle to view and remember
the paintings for the whole 10 minutes.
As a result of these efforts, the team
was able to produce good quality VR
images for the experiment.

VR scene

The team wants to find out why visual
memory is hindered when the par-
ticipants can look around freely in VR.
Moving forward, the team hopes to
offer suggestions on how to use VR as
a better learning tool by removing the
causes of this phenomenon.
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Oni-doko: Enjoy the Traditional Toyohashi Oni Matsuri

(Ogre Festival) with your Smartphone and Cutting-edge IT

By Ren Ohmura and Akihiro Mizutani

Since 2018, Dr. Ren Ohmura (Associate Professor at Toyohashi
University of Technology’s Department of Computer Science
and Engineering) and Dr. Akihiro Mizutani (Associate Profes-
sor at the Department of Architecture and Civil Engineering)
have been working with undergraduate students, graduate
students, and local companies to provide a new way to enjoy
the Oni Matsuri (Ogre Festival). While the festival itself dates
back over 1,000 years, the project uses the latest technology

combined with smartphones.

The Toyohashi Oni Matsuri, a desig-
nated national Important Intangible
Folk Cultural Property, is a festival held
every February to promote a good
harvest and ward off evil. Particularly
notable is a performance known as
“Aka-oni to Tengu no Karakai” (Rivalry
Between the Red Ogre and Long-
nosed Goblin), where the shrine
premises play host to a battle between
the Tengu, a deity of war, and the
mischievous Aka-oni, with the Tengu
emerging victorious. Afterward, the
Aka-oni and his accomplices make
an apology and walk through the holy
areas of town while dispersing white
powder and traditional sweets known
as tankiri-ame.

Bathing in the white powder thrown by
the Aka-oni and eating the tankiri-ame
sweets is said to ensure a healthy

only way to enjoy the Toyohashi Oni
Matsuri was by viewing it in person or
watching partial broadcasts on local
cable television.

To allow more people to enjoy the
festival, the Oni-doko web app was
developed. The Aka-oni, Tengu, and
their accomplices carry a GPS device,
and the app shows their location on
a map in real-time. The app lets us-
ers see where the Aka-oni and Tengu
are via their smartphone, allowing
them to follow along or predict when
the Aka-oni or Tengu will reach their
area. This eliminates the need for long
waits in the cold night, allowing small
children and seniors to more easily
see the Aka-oni and Tengu and safely
participate in the festival.

The app also lets people outside of
Toyohashi enjoy a simulation of the
festival. Those living overseas and
past residents of Toyohashi who have
nostalgic memories of the festival can
now participate in real-time in what is
called the world’s strangest festival.
On top of that, many organizers used
the app when making preparations at
the shrine and other venues on the
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day of the festival, helping ensure
smooth festival operations. In Febru-
ary of 2019, approximately 4,800
people downloaded the Oni-doko app
to enjoy the Toyohashi Oni Matsuri.

A crowdfunding campaign to fund
the app’s development was launched
in 2019. The goal of this campaign is
to have many festival-goers provide
a small amount of support each to
enable the continued development
of the app. As a thank-you gift, sup-
porters are provided with beautiful
merchandise affiliated with the festival
and the Akumi Kanbe Shinmeisha
Shrine. In 2020, additional gifts de-
signed by students were added, such
as traditional goshuin-cho booklets,
goshuin-cho booklet cases, and ema
plaques.

The Oni-doko app offers a fun new
way to enjoy a festival rich in tradition,
with the hope that anyone can now
take part in the Toyohashi Oni Matsuri
safely and with peace of mind.
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Pick Up

International Conference of Global Network for Innovative Technology and International
Conference on Vibration, Sound and System Dynamics

IONITE #iq%=
ICV55D"\-J

£0 YEARS OF
LEADING
ENOWLEDGE FOR
CHANGE

The International Conference of Global Network for Innovative Technology (IGNITE) held their 6th International Conference in
conjunction with the International Conference on Vibration, Sound and System Dynamics (ICVSSD) at Parkroyal Penang Resort,
Penang, Malaysia on 2nd December, 2019, as the joint event IGNITE-ICVSSD 2019

IGNITE is an annual international conference jointly hosted by TUT and their partner institution Universiti Sains Malaysia (USM).
Every year the conference is organized around a new theme. This year TUT’s Department of Mechanical Engineering took
responsibility for organizing the conference, along with ICVSSD, which is an international conference hosted by USM, Universiti
Kuala Lumpur, Universiti Tenaga Nasional, and Tunku Abdul Rahman University College.

The keynote speeches of IGNITE-ICVSSD2019 were delivered by Professor Terashima (an Executive Trustee / Vice President of
TUT) and Mr. Lim Yew Kee (the chairperson of The Institution of Engineering and Technology). There were 63 presentations (10
from TUT, 51 from Malaysia, and one each from Indonesia and Nigeria), and five company exhibitions. The event attracted about
a hundred participants. The award for best presenter went to Dr. Masami Matsubara from TUT.

IGNITE-ICVSSD 2019 website : http://ignite.eng.usm.my/

6th International Conference of Global Network for Innovative Technology (IGNITE) &
International Conference on Vibration, Sound and System Dynamics (ICVSSD)%
V=27 - RFUTHELEUC

12828 (B) IC¥YL—27-RF | ZdhDParkroyal Penang Resort, Penangl_d( T 6th International Conference of Global Network
for Innovative Technology (IGNITE) & International Conference on Vibration, Sound and System Dynamics (ICVSSD) O&EZ=ZA"
BfEINEL
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IGNITE-ICVSSD2019ox 74 I : http://ignite.eng.usm.my/
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