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Eeature Story

Changingthe world and contributing to society through
technological science

Aiming to be a vibrant university
Kazuhiko Terashima

’

Introducing President Kazuhiko Terashima, who became Toyohashi University of Technology’s new president in April 2020 in
the midst of the global crisis brought on by the COVID-19 pandemic. Immediately upon taking up his post, he began work on
COVID-19 countermeasures, while keeping the preservation of student education and research as his first priorities. Choosing
to see ‘tough times as an opportunity’, President Terashima speaks about the new role of the university in a world shaped by
COVID-19. It is his belief that, by furthering mastery of our fields of expertise in sensing, Al, loT and robotics, TUT can contrib-
ute to the resolution of social problems faced by the local community and the world beyond.

Interview and report by Madoka Tainaka

To keep education and research

going
In the spring of 2020, many Japanese univer-
sities switched from the traditional in-person
classes to online or on-demand education,
in response to the COVID-19 pandemic.
TUT did the same, cancelling its Entrance
Ceremony, and beginning preparations for
remote on-demand classes in April that
were launched in May. While this was hap-
pening, President Terashima was striving to
guarantee continued high standards in the
quality of education and research.

“We worked like crazy and little-by-little we
are seeing the results. The teachers needed
to hastily prepare video recordings for
the on-demand lectures amongst other
things, and | think they went through a lot
of difficulties, but the on-demand learning is
effective for preparation and revision, and |
even feel that there are elements that make
it a more suitable method for the acquisition
of knowledge. Also, around 300 out of our
2,000 students are international students
and many new international students and
students on temporary leave from Japan
were unable to travel to Japan, so the online
classes allowed them to take their classes
remotely from their home countries.
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On the other hand, there were many things
that gave me a solid sense of the advan-
tages of in-person classes. There are some
things that are only born through teachers
and students having face-to-face discus-
sions and communicating with each other.
The epitome of this is research. As remote
learning continues, some argue that there is
no more need for universities, but universi-
ties play an important role by providing a
space and an opportunity for research. So
thorough COVID-19 measures are indis-
pensable,” President Terashima stresses.

However, President Terashima confesses that
he went through a lot of pains implementing
COVID-19 measures because of TUT's
unique circumstances. One third of the stu-
dent population lives in the on-campus dor-
mitories, and there are many students who
come in and out of the laboratories for experi-
ments or research. If we were not careful, we
could have had a cluster of COVID-19 cases.
Furthermore, about 180 students primarily
in the Global Technology Architects Course
live in a share-house type of dormitory, and
both Japanese and international students live
together with 5 people per room.

“| was torn, but | strongly believed that we

must keep our education and research go-
ing, so we dealt with the issue by thoroughly
enforcing a new way of life, hand-washing,
disinfecting and avoiding the 3Cs. Thanks
to these measures, we have made it to the
present without creating any clusters.”

ing environment through sending

messages and financial support
On the other hand, President Terashima came
up with his own ideas for unique measures as
he wanted to support the students who were
feeling anxious about the COVID-19 crisis.
One of those ideas is the TUT Ale Lunch.
“‘Every Friday in May, we offered residents
of the student dormitories a balanced lunch
worth 500 JPY for free. | believe it helped a little
with the students’ mental and physical health.

I Focusing on improving the learn-

I myself sent messages to the students on the
TUT website for 5 weeks from April to May in a
series entitled “Ale for students - A Message

President Terashima with students eating “TUT Ale
Lunch” at the university cafeteria.
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from President Terashima”. | delivered these
messages, about globalization, SGDs, 50 Tips
for Adults (Tera-go-roku) - the principles that
| live by on a daily basis, my field of expertise
- robotic engineering, via text and video. In
the final installment, ‘The History of Infectious
Diseases - Fortune is Unpredictable and
Changeable’, | retraced the history of infec-
tious diseases, and encouraged the students

to ‘turn hardship into opportunity’.

“Ale for students” — A series of on-line messages
from President Terashima

In this series, President Terashima highlighted
the example of Isaac Newton, who, over
300 years ago, was forced to returned to his
hometown because Cambridge University had
been temporarily closed due to an outbreak of
the plague. Newton, however, took advantage
of this extra time to think freely, and ended up
discovering the law of universal gravitation.
President Terashima says “Now, at a time
where it is difficult to move freely, | want you to
improve yourselves through reading and deep
thought.”

As financial support, President Terashima
created an independent support plan for the
university and gave 30,000 JPY to each of the
2000 students as a subsidy. This was the first
time a national university has ever done such
athing.

“80% of the students at this school are gradu-
ates from KOSEN technical colleges all over
the country, and most are living away from their
parents. We needed to improve the network
environment, including Wi-Fi, for distance
learning, and so | thought it could help with
that. | have also heard that some of our stu-
dents are experiencing poverty as a result of
COVID-19, so | introduced those students to
exemptions for tuition fees and scholarships.”

To cover part of these fees, the university
established a ‘COVID-19 Measures Fund’ and
asked teachers and graduates to donate, rais-
ing over 20 million yen already. The unity and
strength of our alumni association is one of the
biggest attractions of this university.

A new role for the university in a world
shaped by COVID-19
Far from seeing the light at the end of the
tunnel, many people are worried that we are
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heading into the third wave of the spread of the
virus. President Terashima however, is focus-
ing on creating a new image for the university.

‘| believe that the role of a university is educa-
tion and research, and the mission of educa-
tion and research in technology is to produce
brilliant students and brilliant research findings
to contribute to the community. The source of
this is energetic teachers and students with
a strong will and mission, and | have high
expectations for their propensity for enterprise.

Teaching and honing one’s skills can both be
done online or on-demand. That is to say that
knowledge can be acquired remotely. How-
ever, fostering and mastering require an ex-
change of opinions by teachers and students,
particularly in engineering, it is necessary to
actually move one's hands to create things
and perform experiments. In order to create
innovation through inspiration, it is necessary
to put into practice the wisdom cultivated
through real-life experience. Therefore, in the
future, 1 would like to reduce the ratio of remote
and face-to-face classes to one to one, and
focus on nurturing and mastering skills in the
face-to-face classes.”

President Terashima also laid out his vision for
making the most of TUT’s unique characteris-
tic — that it is home to many technical college
graduates — by strengthening its CPS (Cyber
Physical Systems) technology, such as sens-
ing, loT/Al and robotics, to pave the way for
TUT to become a world leader in education
and research.

“This is an essential field to achieve the ‘So-
ciety 5.0 touted by the Japanese government
- a human-centered society that balances
economic advancement with the resolution of
social problems by means of a system that
employs a highly integrated fusion of cyber-
space and physical space. And | believe that
cooperation is the key, with other countries,
between industry and academia, and with the
local community.

In terms of international cooperation, TUT
puts an emphasis on multiculturalism, and
not only do we actively welcome international
students, we also offer a myriad of programs,
such as overseas internships, double degree
programs (a program in which students can
obtain a degree from both TUT and a foreign
university) and bilingual classes. While the
COVID-19 crisis has made movement difficult,
I believe that if we maintain our strong connec-
tions with foreign countries, we can continue to
further advance multiculturalism.

As for cooperation between industry and
academia, we continue to advance joint

Feature Stor!

research with companies through matching
funding. Additionally, we are collecting funds
by adopting projects from the Japan Science
and Technology Agency’s Program on Open
Innovation Platforms with Enterprises, Re-
search Institutes and Academia (OPERA). In
this way, in conjunction with industry, we seek
to advance our research and development
to the point of applying it to real-life situations
in society. Through our research, we want to
solve various social problems focusing mainly
on our community. | wish for TUT to become
one of the world's leading engineering univer-
sities by doing so”.

Reference

* Message from the President
https:/www.tut.ac.jp/english/introduction/president.html

e “Tera-go-roku”
http://www.syscon.me.tut.ac.jp/teragoroku_e/

e “Ale for students - A series of messages
from President Terashima”(Japanese)
https://www.tut.ac.jp/about/kouwa.html

Reporter’s Note

While President Terashima is managing the
university, he also finds time to support TUT's
research, using his expert knowledge and
connections in robot engineering.

“As you can see with the case of automobiles,
it takes around 50 years from its birth for a tech-
nology to permeate society. Robotics first ap-
peared around 1980, so in 10 years time, robots
will likely have become a normal part of our daily
lives. Robots used in care and medical facilities
certainly have an important role to play”.

In 2013, Fukushima Medical University
and company presented ‘Terapio’, a robot
who supports round visits within hospitals.
Subsequent to this, they also supported the
development of patrolling robots and robots
who can converse in different languages.
“Professor Michio Okada, the head of the
TUT Center for Human-Robot Symbiosis
Research, puts forward the idea of a ‘weak
robot’, and aims for a more natural coexis-
tence by encouraging humans to help robots
with things they struggle with. | want to use
this knowledge and combine it with sensors
and Al technol-
ogy to create a
smart hospital to
support the entire
hospital.”

President Terashi-
ma, who not only
manages the
university, but is
also a dedicated
researcher, will
likely serve as a
big inspiration for
the students.

“Terapio” - A medical
round support robot
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Researcher Profile
Dr. Kazuhiko Terashima

Dr. Kazuhiko Terashima graduated bachelor course and master course in Mechanical Engineer-
ing in Kyoto Institute of Technology, and Phd course in Precision Mechanics of Graduate
School in Kyoto University, respectively 1976, 1978 and 1981 respectively. He got Phd
degree in Kyoto University at 1982. He became a Professor in Toyohashi University of Technol-
ogy (TUT) at 1994, and Emeritus Professor at 2018. He is now President in TUT from April,
2020, via vice president during 6 years. His main subjects are control theory and its application
to industry processes, and robotics with application to life support and smart hospital.

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 Sci-
ence Technology at MEXT (Ministry of &
Education, Culture, Sports, Science and Technology)
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Research HighlightH

Noise reduction via intermittent control utilizing a

plasma actuator

Toward a quieter and more comfortable transportation system

by Hiroshi Yokoyama

A research team lead by Associate Professor Hiroshi Yokoya-
ma in the Department of Mechanical Engineering at Toyohashi
University of Technology developed a method for reducing
aerodynamic noise via the use of plasma. Cavity flow, such
as the flow of air between carriages on high-speed trains, of-
ten radiates aerodynamic noise. A plasma actuator inducing
flow was applied to suppress this noise. By periodically switch-
ing off the power of the plasma actuator, a higher reduction in
sound pressure level was observed when compared with con-
tinuous operation under the same power consumption.

The research team of Associate Professor
Hiroshi Yokoyama has developed a method
for reducing aerodynamic noise via plasma
generation in the air. The process known
as cavity flow, the flow of air over a hole or
concave shape, is capable of generating
significant aerodynamic noise. The plasma
actuator is a device that can induce various
flows in air via plasma generation. Using
a plasma actuator to suppress this noise,
the team achieved a reduction of up to 35
dB of aerodynamic noise. Furthermore, the
periodic switching off and on of the plasma
actuator at an appropriate frequency led
to a better performance in sound reduc-
tion when compared to the continuous
operation of the plasma actuator under the
same power consumption. The results of
their research were published in Physics of
Fluids on October 9, 2020.

Cavity flows, such as the flow of air between
carriages on high-speed trains or around
the landing gear configurations of aircraft,
radiate aerodynamic noise at a level which
can cause discomfort for passengers. This
problem has recently been tackled by the
use of a flow-induced device consisting of
top and bottom electrodes and a dielectric
layer between them, known as a plasma
actuator, to achieve flow control.
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The research team demonstrated that the
plasma actuator successfully weakened
vortices that can cause intense levels of
sound. Thus, the aerodynamic noise from
the cavity flow was reduced by as much as
35 dB. Furthermore, to reduce the power
required for driving the plasma actuator,
the plasma actuator was periodically
switched off. This type of driving is termed
as “intermittent control.” Intermittent control
at an appropriate frequency leads to higher
sound reduction when compared with
continuous control under the same power
consumption. The simulations of flow and
sound in a supercomputer clarified a
weakening effect on the vortices, which
cause intense sound, thanks to the control
via a plasma actuator. Moreover, the cav-
ity tone was continuously reduced even
via intermittent control at an appropriate
frequency.

The plasma actuator's performance is
currently still inhibited by the limitation
in achievable induced flow speed and
the treatment of ozone generation with
plasma. However, the research team
believes that this noise reduction method
will contribute, directly or indirectly, to
the design of more comfortable transport
vehicles. Aerodynamic noise becomes
increasingly problematic as the speed of
transport vehicles is increased. Hence, the
development of a reduction mechanism for
aerodynamic noise can help us to realize

Compression wave

Expansion wave

Associate Prof. Hiroshi Yokoyama (right) and his student

faster transport vehicles, while keeping the
noise levels down.
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The mechanism of acoustic radiation from
the cavity flow is similar to that of a whistle.
If a finger is moved to or from the mouth
during whistling, the whistle tone stops and
starts. It is important to consider the effect
of the speed at which the finger is moved.
Furthermore, it is important to determine
whether the tone can be stopped by suf-
ficiently fast movement. By utilizing the
fast time response of the plasma actuator,
the results of this study addressed this
question. The results indicated a continu-
ous reduction in the tone via control at an
appropriate frequency, which is dependent
on the cavity flow configurations.

This study was supported by the Ministry
of Education, Culture, Sports, Science,
and Technology (MEXT) of Japan under
JP17K06153.

Reference

Hiroshi  Yokoyama, Keisuke Otsuka,
Katsuya Otake, Masahito Nishikawara,
Hideki Yanada, “Control of Cavity Flow
with Acoustic Radiation by an Intermit-
tently Driven Plasma Actuator”, Physics
of Fluids, 32(10), 106104-1-106104-20,
2020 October, DOI:10.1063/5.0017658.

Vortical structures and sound waves predicted in a supercomputer
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Advanced facade material for urban heat island

mitigation

Evaluate the reflection directional performance of the retro-reflective materials by new analytical models

By Jihui Yuan

A joint research team led by Assistant Professor Jihui Yuan at
the Department of Architecture and Civil Engineering of Toyo-
hashi University of Technology, in collaboration with Osaka City
University, has proposed two analytical models to evaluate the
reflection directional characteristics of retro-reflective (RR) ma-
terials applied to building envelopes for urban heat island (UHI)
mitigation. Based on the measured data of optical experiments,
it was shown that the predication result of the anisotropic body
of rotation of the normal distribution (AND) function model is
more accurate than that of the original analytical model.

Currently, countermeasures for UHI miti-
gation have been implemented widely.
It has also been reported that the solar
reflectivities of a building’s exterior wall
surface and pavement act as important
indexes affecting the air-conditioning
requirements for buildings in terms of
energy use. Rooftops covered with dif-
fuse highly reflective (DHR) materials
(i.e., highly reflective paints) can reflect
solar radiation to the sky so long as there
are no higher buildings around. However,
if there are taller buildings nearby, much
of this radiation ends up being reflected
onto neighboring buildings and roads.
This heat is absorbed by the neighboring
buildings and roads, thus aggravating
the UHI phenomenon. To solve this
problem in applying DHR materials to
building facades, RR materials have
been recommended to replace DHR ma-
terials to mitigate the UHI phenomenon
and reduce the energy consumption of
buildings.

However, RR materials are still in the
research stage and have not yet been
used in practice. Before RR materials
can be applied to building envelopes in
practice, more theoretical work urgently
needs to be done to predict the reflec-

Production of RR sample

tion directional characteristics of RR
materials. Up to now, optical experiments
have been the main method adopted
to evaluate the reflection directional
characteristics of RR materials, but it
has proved difficult to achieve accurate
model predictions.

Thus, a joint research team led by As-
sistant Professor Jihui Yuan at the Dept.
of Architecture and Civil Engineering of
Toyohashi University of Technology, in
collaboration with Osaka City University,
has proposed two analytical models to
potentially evaluate the reflection direc-
tional characteristics of three RR samples
determined by their research team, then
comparing the prediction results of
the two analytical models to that of the
optical experiment in the research. The
results of this research were published in
the Elsevier journal “Energy & Buildings”
on September 15, 2020.

This research mainly consists of three
parts; the first is the production of RR
samples, the second is the optical mea-
surement of RR samples, and the third is
the proposal of analytical models based
on optical measurement data.

Reflection plate (Fagade surface) Reflection plate (Fagade surface)

Incidence=60"

Normal
Incidence (@) |

Reflection plate (Fagade surface)

Comparison of angular reflection intensity for prism type RR
plate using optical experiment, original analytical model and

AND model

i Incident sunlight
Ko

Reflection plate (Fagade surface)

TUT Research No. 24 February 2021

In this study, two analytical models were
introduced to evaluate the reflection
directional characteristics of RR materi-
als. To propose an appropriate model
to evaluate the reflection directional
characteristics of RR materials, the an-
gular distribution of reflection intensity
evaluated by two analytical models for
three types of RR plates were compared.
It was shown that applying the AND
model to evaluate the angular distribu-
tion of reflection intensity for RR materials
achieved more favorable results than in
the original analytical model.

Future work should endeavor to improve
the evaluation accuracy of analytical
models, focusing on proposing other
models to possibly evaluate the reflec-
tion directional characteristics of RR ma-
terials, such as using the artificial neural
network (ANN) methodology. Moreover,
forthcoming work will also aim to develop
three-dimensional optical systems to
continue this research, by proposing a
three-dimensional model for evaluating
the three-dimensional reflective direc-
tional performance of RR materials.

This study was supported by Osaka
City University and the UNITIKA
Corporation of Japan. The author
is sincerely grateful to the UNITIKA
Corporation of Japan for providing
the glass beads used to create
the RR samples, and Osaka City
University for providing the optical
apparatus.
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Research Highlight

Proposal for a new tuberculosis drug that does not

mutate bacteria and does not cause drug reS|stance

In silico drug design using state-of-the-art high-precision molecular computer simulations

By Noriyuki Kurita

The research team of the Department of Computer Science and En-
gineering at the Toyohashi University of Technology and the Institute
of Food Biotechnology and Genomics at the National Academy of
Sciences of Ukraine have proposed a new drug to treat tuberculosis
(TB), utilizing state-of-the-art molecular simulations. This drug may in-
hibit the cell division of Mycobacterium tuberculosis (M. tuberculosis)
and suppress its growth. In addition, because this drug acts on the
enzymes secreted by M. tuberculosis rather than on M. tuberculosis
itself, M. tuberculosis has very little chance of mutation and develops
no drug resistance. Therefore, it is expected that this research will lead
to a new drugs that should retain their effectiveness for a long time.

Currently, the global spread of COVID-19
caused by the novel coronavirus has be-
come a major social issue. Similarly, TB
caused by M. tuberculosis is also one of
the most dangerous infectious diseases
in the world to date, and various drugs
used to treat TB have been developed.
However, as the M. tuberculosis easily
mutates, its new mutations can develop
resistance to existing drugs, and thus
rendering them ineffective. This fact is a
major bottleneck to further development
of TB drugs.

Therefore, to prevent the occurrence of
this drug resistance, drugs that act on
the enzymes secreted by M. tuberculo-
sis instead of M. tuberculosis itself are
being developed. In this research, we
targeted the cytoskeletal protein FtsZ,
which is essential for M. tuberculosis to
perform cell division, and by inhibiting
that function, we aimed to develop a new
drug that inhibits the cell division of M.
tuberculosis and suppresses its growth.
For this purpose, we used the state-of-
the-art and high-precision molecular
simulation method developed by our
research group to analyze the binding
properties between FtsZ and the various
compounds that are drug candidates.
Based on the results simulated, we
proposed a compound that binds more
strongly to FtsZ as a new drug to treat
TB.

Master's student and lead author of
this research paper, Shohei Yamamoto,
reflects on that time below. “Because
the FtsZ protein targeted in this research
has many positions where compounds
can bind to it, we had difficulty identify-
ing the positions of the FtsZ protein
in which the compounds considered

https://www.tut.ac.jp/english/newsletter/

as drug candidates would bind most
strongly in the molecular simulation. |
think that being able to solve this matter
led to the proposal of a therapeutic drug
for TB.

’In addition, the research team’s leader,
Associate Professor Noriyuki Kurita, re-
counts how the research began below.
“This research is a collaboration with my
old friends at the National Academy of
Sciences of Ukraine. | remember about
five years ago, when | visited a laboratory
in Kyiv, Ukraine and was first introduced
to a protein called FtsZ, my feeling then
was that its structure was too complex
to allow for investigation into its binding
properties with drug-like compounds in
our molecular simulations. However, my
friends asked me several times to start
the calculations, and finally our intimate
collaboration study started. | think that
Eastern European researchers tend
to thoroughly pursue difficult research
themes even if it takes a long time, and
that there are many things that we could
learn from how they proceed with their
research.”

Currently, we are requesting that the
compound proposed in this research
be synthesized in a Ukrainian laboratory

Complete structure of protein FtsZ produced in this study

Associate Prof. Noriyuki Kurita (2nd from left) and the co-author, Shohei Yamamoto(rightmost)

and the effects be investigated by cell
experiments, but due to the economic
situation of the other party, it seems that
this will take time to realize. In addition,
the molecular simulation method used
in this research can be applied to other
proteins, and we are currently conduct-
ing calculations with the aim of propos-
ing new inhibitors for the proteins of the
novel coronavirus.

This research was carried out through
an international internship program
supported by the Japan Student Ser-
vices Organization (JASSO), student
exchange and research exchange pro-
grams between the Toyohashi University
of Technology and the Institute of Food
Biotechnology and Genomics at the Na-
tional Academy of Sciences of Ukraine,
and a joint research program. We would
like to thank Professor Yaroslav Blume,
Professor Sergey Shulga, and Doctor
Karpov Pavel of the National Academy
of Sciences of Ukraine for providing
valuable information in advancing this
joint research.
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White contours induce red hue

A new color illusion that resolves a century-old contradiction relating to simultaneous color contrast _,

By Kowa Koida

A color illusion that strongly induces color contrast effect has been discov-
ered by a research team of the Department of Computer Science and Engi-
neering, and Electronics-Inspired Interdisciplinary Research Institute (EEI-
RIS) at the Toyohashi University of Technology. The powerful visual illusion
clarified a century-old contradiction relating to simultaneous contrast theory.
Through a human psychological experiment, the team demonstrated that
the presence or absence of flanking contours formed from extremely thin
white lines could be used to switch between contradictory visual phenom-
ena, enabling consistent explanation for both discrepant theories. This solu-
tion alters theories of visual computation relating to color appearance, and
is expected to contribute to industrial design and high-definition imaging.

Under certain circumstances, colors and shapes of physi-
cally identical objects will appear to be different. This is
known as a visual illusion. “Visual illusions dealing with
colors” have long been documented. In the 19th century,
a French chemist Michel-Eugene Chevreul has explained
that the cause of a complaint relating to textile dyes was
not due to chemical reactions but to the visual illusion.
These types of optical illusions may have a strong impact
on the appearance of a product, with designers having
avoided them through trial and error.

However, researchers believe that visual illusions are
not a failure of human visual function, but they occur as
an “accompanying side effect of intrinsically important
functions”. Some novel functions that allow us to see the
outside world effectively are often responsible for produc-
ing a variety of visual illusions. Thus, discovering new
visual illusions is a clue to discover an unknown visual
function, and many vision researchers are engaged in
such projects.

Among visual illusions color appearance, the most famous
one is “simultaneous color contrast”. Simultaneous color
contrast is a phenomenon in which color appearance of
gray lines changes depending on the background color,
based on the opposite color of the background color.
Simultaneous color contrast is considered to be an impor-
tant factor in color constancy, which compensates color
appearances of certain objects under various colored
illuminations.

While it is known that the effects of simultaneous color
contrast vary depending on the luminance of the gray lines
being affected, there are “two discrepant theories" about
what level of luminance results produce the strongest
simultaneous color contrast. “Kirschmann’s Third Law”
says that the effect is strongest when the luminance is the
same as that of the background, and the “Helson-Judd

No contour

White contour

Expansion

Gray
line

White
line

You <an see the reddish line

Effect” says that the darker it gets, the stronger the effect.
These phenomena have been verified in the separate
fields of psychology and lighting technology, respectivel.

Upon discovering a new color illusion, the research team
realized the potential to reconcile the above contradiction.
In the discovered visual illusion, a phenomenon occurs in
which a thin gray line atop a cyan background appears
red when bordered by a thin white line. The illusion is
gaining attention, and was applied for the World lllusion
Contest, winning a place as a Top 10 Finalist in the “Best
lllusion of the Year 2018"

Through human  psychological experiment, it was
demonstrated that a strong color contrast was produced
regardless of the luminance of the gray line, and that the
visual illusion effects became stronger the darker the
color was comparatively. This result is concordant with
the Helson-Judd Effect. On the other hand, with the white
line removed, the visual illusion is strongest with identical
luminance, reproducing Kirschmann's Third Law.

In other words, the presence or absence of the flanking
white line makes it possible to switch between the two
contradictory phenomena. A consistent explanation be-
comes possible by assuming that the adjacent white line
created a separate phenomenon in the gray line known
as color assimilation. In conclusion, the team succeeded
in resolving a contradiction that has existed among visual
illusion researchers for some 100 years.

“This new color illusion produced extremely strong illusory
effects regardless of the luminance of the gray line," says
lead author Tama Kanematsu (second year doctoral
student in the Department of Computer Science and Engi-
neering and DC2 research fellow at the Japan Society for
the Promotion of Science).

“This contradicts accepted color illusion research dating
back to 1891. By incorporating additional knowledge

BEST [LLUSION OF THE YEAR CONTEST

2018

Illusion of the Year

i
nd

Associate Prof. Kowa Koida (right) and the lead author, Ph.D student, Tama
Kanematsu (left).

about color constancy into the illusion, | believe we suc-
ceeded in illuminating the true nature of simultaneous
contrast in the visual system. Moreover, our newly devised
color appearance model allows for a consistent explana-
tion that includes past research,” explains Kanematsu.

Lead author Tama Kanematsu says the visual illusion
was found accidentally. “Associate Professor Koida
reported seeing purple (which he had not been using)
when creating a diagram using light blue and blue lines.
He first thought it was an optical phenomenon known
as chromatic aberration. Upon precisely analyzing the
characteristics of the area which appeared purple, we
were able to prove that it was a new illusion. In addition,
itis clear that this illusion requires an extremely thin line.
Without an extremely detailed modern high-performance
monitor, it may not have been discovered. This illusion
showcased an instance in which a development in engi-
neering contributed to the further development of basic
science.”

The research team believes it will be necessary to
construct a computational model of the illusion that re-
produces the color phenomenon. The visual illusions help
to understand theoretical framework of visual neurons in
the brain. This model is expected to help in improving
user impressions of high-definition digital device screen
designs, and in industrial design fields such as textiles.

This study was supported by the Ministry of Education,
Culture, Sports, Science, and Technology (MEXT) of Ja-
pan under 15H05917, 20H00614, 20K12022, 19K22881,
and 20412600.
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While a red line can be seen in (A) due to an visual
illusion, the line is actually gray. See the enlarged
diagram. The difference is a contour formed from
white lines. Once removed, it appears gray (B).
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it ascends. The horizontal numbers denote the bright-
ness of the gray line. Under conditions of a border
formed with white lines, we can see that it turns a
strong reddish hue.

White + Gray = Red: Winning the Top 10 Finalist
in the 2018 World Best lllusion of the Year Contest
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Pick Up

B TUT won the bronze medal at ABU Asia-Pacific Robot Contest FESTIVAL 2020

The 2020 “NHK Student Robot Contest” and “ABU Asia-Pacific Robot Contest” were unfortunately cancelled this year due to
COVID-19, but as an alternative, the “Online! Gaku-Robo FESTIVAL (Japan)” and “ABU Robocon FESTIVAL 2020 FIJI (Asia
Pacific)” were held online.

The TUT Robocon team won the second place at the “Online” Gaku- Robo FESTIVAL” held on September 26, 2020, and
participated in the “ABU Robocon FESTIVAL 2020 FIJI” held on December 12, 2020.

21 teams from 11 countries participated in the “ABU Robocon FESTIVAL 2020 FIJI”, with teams from Toyohashi University of
Technology and the University of Tokyo representing Japan. Participating teams created a video of their robot in action, and
each team evaluated and voted on the video to determine the five best teams for 2020. As a result, Toyohashi University of
Technology was awarded the third place.

=

Reference

« ABU ROBOCON FESTIVAL 2020 FIJI http://www.official-robocon.com/aburobofes.html
*Online! Gaku-Robo FESTIVAL 2020 (Japanese) http://www.official-robocon.com/gakurobofes2.html
e YouTube Movies
https://www.youtube.com/watch?v=AQN1kpBbn90&feature=emb_title
https://www.youtube.com/watch?v=W4tmfo6UVHw&feature=emb_title
https://www.youtube.com/watch?v=rNPtfMkFb7c&feature=emi_title
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