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Eeature Story

DX of Education and Research in Computer Science

Hitoshi Goto

Universities have not been spared the serious impact of the pandemic. In early April 2020, right before the start
of the new semester, Toyohashi University of Technology decided to close the school due to concerns about the
spread of COVID-19. Preparations were made to implement remote teaching from May 15. The person appointed
to lead this effort was Professor Hitoshi Goto of the Information and Media Center, head of the Center for IT-Based
Education. We have asked him to reflect on his struggles as a center head during the COVID-19 pandemic and
about cutting-edge research in his area of expertise that is computer molecular simulations.

Interview and report by Madoka Tainaka

that became a COVID-19
countermeasures office

In April 2020 the Center for IT-Based Educa-
tion was established as an independent en-
tity, separate from the Information and Media
Center, with Professor Goto being appointed
as its head. The decision to close down the
school came more or less at the same times
as his appointment, so the center immediately
had to deal with the impact of COVID-19.

I The Center for IT-Based Education

Professor Goto looks back on their activities
over the last two years, saying “The timing
was horrendous. The plan was for the center
to prepare and advance online teaching and
e-learning as well as the digitization and digital
transformation (DX) of education, but we were
given no time to draw up a vision as were im-
mediately in firefighting mode as a COVID-19
countermeasures office. Nevertheless, | think
one major advantage was that we could
speed up the engagement with IT of teachers
and students through the pandemic.”

We were just fumbling in the dark in the begin-
ning. The first thing Professor Goto did ahead
of the one-month preparation for the start
of remote teaching was to find people. He
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invited two teachers with expertise in system
development in the information field, as well
as quickly recruiting five research assistants
(RA) from among the student body. Together
with his staff, he quickly completed a new stu-
dents” handbook for connecting and receiving
remote teaching and a teachers’ handbook
for developing remote teaching materials.

They also provided undergraduate students
with an online programming learning tool for
beginners called CodeMonkey during the one
month the school was closed. Although only
half of the undergraduate students actually
used the tool, it was popular among those
who had never studied programming before.

Another question was what system to use for
on-demand teaching.

“In the beginning, we were thinking about ex-
panding and using Moodle, which was used
by some professors in the information field.
Yet, because of the many functions of Moodle,
it also places a heavy burden on the servers
and school network, so we deemed that 1,500
lectures would be too much and switched to
Google Classroom. The functionality is sim-
pler than Moodle, but | think we avoided a lot
of confusion since it can be used intuitively.”

Thus, in May 2020, they started with on-
demand teaching based on lecture materials
to reduce the burden on the network, which
allowed them to begin remote teaching with-
out any major problems.

Supporting the teachers and students
through detailed responses

At the same time, to respond to the inevitable
teething troubles of a brand new initiative,
there was a need for detailed followup sup-
port.

In addition to lending out laptop computers
and Wi-Fi routers to faculty and students who
said they did not have their own computer,
did not have the necessary performance,
did not have a camera, or did not have a
network environment, they also worked hard
to strengthen the campus network and ensure
information security. Moreover, they made
sure that no students were excluded from
online teaching by identifying those unable
to access the course system and Google
Classroom and providing individual support.

“In the case of our school, many students live

in dormitories and apartments near the uni-
versity, so we were confident that they could
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help each other out in their labs, but the same
conditions did not apply for new students.
To help them with getting used to this new
initiative, we carefully created a handbook
in the form of an FAQ and kept updating the
information as we ran into new issues. So in
effect we became like a helpdesk to support
students and teachers.”

The University’s Efforts and Future Reforms in the
Age of Wiz/After-Corona (Online Symposium)

After about one year, they started seeing some
issues with remote teaching. On-demand
teaching where materials are distributed and
you can repeatedly watch lectures when you
want was generally liked by students, but
opinions were divided when it came to the
availability of materials and whether teachers
followup in their audio or videos and actively
communicate through the chat and other
means. Many students also felt a heavier bur-
den as more assignments were issued
because of the lack of teaching in real time. At
the same time, teachers pretty much had no
choice but to issue essays and other assign-
ments since it is difficult to know the situation
and responses of students remotely or check
how well they understand the content.

Luckily, experiments needed for training
courses could be carried out as focused
lectures during the summer and afterward
when the pandemic situation had somewhat
abated.

“My regret is about overseas students. We
found a way to make it possible for them to
attend lectures online, but many eventually
gave up on coming to Japan. It's still difficult
for overseas students to come, so this is a
point where we want to ask for the government
to make improvements, to support our role as
a school that promotes global learning.”

I Education DX through the
pandemic

Two-way online teaching using video meeting
systems like Google Meet became more com-
mon in 2021, while more than half of lectures
are conducted in person now that the pan-
demic has settled a bit. However, Professor
Goto strongly believes that we must not stop
the flow towards the digitization of education
that was accelerated by the pandemic.

“In the future, we want to implement so-called
high-flex online teaching, where materials
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are distributed in advance and classes are
recorded as they are provided in person
and online at the same time, and then made
available on-demand. It's through initiatives
like this that we want to speed up education
DX, which was the initial aim of the Center for
[T-Based Education.”

Something that Professor Goto has his eyes
on with regard to this is learning record data
(logs). He says that he wants to accumulate
and analyze learning logs to provide better
followup to the respective students.

“We know that students who are forced to
drop credits, take a break from school, or
drop out stop coming to class an average of
six weeks prior. We want to create systems
for providing suitable care when finding early
signs in learning logs. We are also thinking
about how to realize IT-based active learning
that boosts student learning.”

Furthermore, as the core of the “Mathematical
Data Science and Al Education Program”
promoted by the government, which has been
the mission of the IT Education Center since
its inception, the center will be responsible for
training data scientists. We plan to apply for
the program to be recognized by MEXT at the
end of 2021, and we aim to have more than
half of students at the university enrolled in the
future.

Generating innovative results
through research DX

Professor Goto predicts that DX is also likely
to accelerate in the world of research, which
in his case means the field of computational
chemistry. In particular, he thinks that innova-
tive results will come from the merging of Al
with observational technologies and com-
puter science.

“‘When | was at Hokkaido University, | con-
ducted research like elucidating the structure
of organic molecules through computations
and predicting their properties, working under
Professor Eiji Osawa, who is known for pre-
dicting the existence of the fullerene molecule
in 1970. When he moved to this university in
1990, | followed him to Toyohashi. Since then,
for the past 30 years, | have been working
on developing molecular simulations and
analytical support systems. During this time,
| have witnessed the remarkable progress of

Feature Stor!

computational chemistry from its early days to
the present.

At present, vaccine development and drug
discovery wouldn't be possible without com-
puter science. | think it will be used in all kinds
of fields in the future, both in the humanities
and the sciences.”

He has recently been involved in research on
soft crystals, which are organic molecules that
change shape when force is added from out-
side and then change back when that force is
removed. This research made the first discov-
ery of organic molecules with a hyperelastic
property and the findings were published in
an international journal together with top-level
researchers in Japan and abroad.

Professor Goto outlines the prospects, saying
“Computational chemistry can be applied in
various ways. To date, we have been focusing
on basic research. | hope that we can con-
duct applied research that leads to antibody
design and vaccine development through
structural analysis of viral spike proteins and
so forth.”

Professor Goto’s efforts are likely to expand
even further, using computer science as a
tool for DX not only in education but also in
research.

Reporter’s Note

Professor Goto’s research is not just computational
chemistry but also extends to chemoinformatics uti-
lizing machine learning. Machine learning is used
to predict properties from the composition and
three-dimensional structure of materials, and these
learning machines are highly versatile so that they
can be applied in a variety of fields. One of them is
predicting the market price of vegetables produced
in plant factories.

Professor Goto says, “If you input weather data,
production area information, and market prices
into the learning machine, it can accurately predict
prices. We are already working to commercialize this
together with a startup that has distribution channels
to supermarkets.”

Computer science is an academic discipline indis-
pensable to DX in education and research as well
as to society as a whole. It is clear that people like
Professor Goto, who can complement their research
expertise with their skills in computation and Al, will
become ever more essential in the future.

PO Fo

Past market prices, weather data, etc.

Advanced market price forecasting by machine learning

B g B

Using for cultivation, harvesting, and sales planning

Epitope search for antibody’s antigen-binding sequence on the spike
protein of SARS-CoV-2. Binding sites for (a) SGIST, (b) LDYYY, (c) YYEAR

Vegetable market price forecasting.
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Researcher Profile
Hitoshi Goto

as a professor since 2020.

learning methods cultivated in chemoinformatics.

Hitoshi Goto received PhD degree in 1993 from Hokkaido University. He started his career at
Toyohashi University of Technology as an assistant professor in 1996 and has been worked

His research interests are in computational chemistry and chemoinformatics for organic com-
pounds and materials. Recently, he has been working on research such as price forecasts in
the vegetable market and vegetable growth forecasts in plant factories by applying the machine

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 Techmology)
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Research Highlight

Phytoplankton dicrateria rotunda synthesizes
hydrocarbons equivalent to petroleum

by Yuu Hirose

Director-General Naomi Harada and colleagues from the Research Institute
for Global Change at the Japan Agency for Marine-Earth Science and Tech-
nology, in collaboration with Assistant Professor Yuu Hirose from Toyohashi
University of Technology and Specially Appointed Professor Kazuyoshi Mu-
rata from the National Institute for Physiological Sciences, discovered that
the phytoplankton Dicrateria rotunda (D. rotunda) can synthesize a series of
saturated hydrocarbons with a carbon number ranging from 10 to 38*. The
saturated hydrocarbon content of the D. rotunda ARC1 increased under dark
and nitrogen-deficient conditions. Understanding the physiological function
and synthesis pathways of these saturated hydrocarbons may contribute to
the development of biofuels in the future.

Dicrateria rotunda
Okl Kuata

to 38, which puts them in the range biofuels in the future.

of petrol (carbon number 10 to 15),

diesel oils (carbon number 16 to 20), This study was supported by JSPS
and fuel oils (carbon number 21 or Grants-in-Aid for Scientific Research
higher). Moreover, we examined ten JP22221003 and JP15H05712.
additional strains of Dicrateria stored

in culture collections, all of which were * Saturated hydrocarbons: Organic
found to be similarly capable of hydro- compounds composed of carbon and
S et carbon synthesis, indicating that this hydrogen. The saturated hydrocarbon
Sampling site of the Arctic strain ARC1 of D. was common to the entire Dicrateria with the smallest mass number is
rotunda in the Arctic Ocean (the Chukchi Sea) genus. This study is the first to report methane (CH,), which has a carbon
on an organism with the capability to number of one.

synthesize hydrocarbons equivalent

= =

A phytoplankton community was col-

i to petroleum. Reference
lected frpm seaw.ater of th? Chukehi Naomi Harada, Yuu Hirose, Song Chihong,
Sea during a SCIGQCQ qrwse of the T bility of the ARC1 strain t Hirofumi Kurita, Miyako Sato, Jonaotaro
research vessel “Mirai” in the Arctic € capapliity of the strain 1o Onodera, Kazuyoshi Murata, Fumihiro Itoh

Ocean in 2013, from which we iso- synthesize saturated hydrocarbons (2021) “A novel characteristic of a phyto-
lated and cultured the Arctic strain of was shown to increase depending on plankton as a potential source of straight-
D. rotunda. ARC1. ARC1 contained the environmental conditions, and the ~ chain alkanes” Sci. Rep. 11, 14190, 10.1038/

findings of this study are expected §41598-021-93204-w.

a series of saturated hydrocarbons _ https://doi.org/10.1038/s41598-021-93204-w
to contribute to the development of

with carbon numbers ranging from 10
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a) Photographs of the Arctic strain ARC1 of D. rotunda captured by bright field microscopy g a0 5 20
(upper left), fluorescence microscopy (lower left), and electron microscopy (right). b) A 3D R 5 100l
structure of ARC1 cell reconstructed from multiple electron microscope images. 3 fg z
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a) Gas chromatogram of hydrocarbons extracted from the Arctic strain ARC1
of D. rotunda. b) Amount of C10-C38 saturated hydrocarbons in 11 strains of
D. rotunda. ¢) Amount of C10-C38 saturated hydrocarbons in the ARC1 strain
cultured under different conditions. *Error bars (standard deviation)
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Hesearch Highlights

Terahertz-waves provide a new method to
analyze biomass-based plastic

Towards the elucidation of the origin of absorption spectra and the development of materials with new functions

By Satoshi Ohnishi, Atsushi Ebata, and Seiichiro Ariyoshi

The collaborative research team formed by the Electronics-Inspired Interdisciplinary Research In-
stitute (ENIRIS) and the Department of Applied Chemistry and Life Science of Toyohashi University
of Technology and Osaka Institute of Technology employed terahertz-waves, located in the gap
between radio-waves and light-waves, as observation probes, and conducted broadband terahertz
(THz) spectroscopy analysis on polylactide (PLA) with different polymer crystal structures. As a result,
differences in higher-order structure, which are hard to reveal through conventional methods such as
X-ray diffraction, were successfully detected with high precision from differences in THz absorption
peaks. This achievement suggests that terahertz-waves have the potential to enable the detection of
differences in the complex higher-order structures of PLAS and other biomass-based plastics.

The results of this research were published online on Materials Advances of the Royal Society of
Chemistry on June 2" and selected as an Inside Back Cover on July 21%.

Since polymers (plastics) were first created syn-
thetically, metal, glass, and wooden products
have been replaced with plastics and our lives
in modern society are supported by a large
number of plastic products. At the same time,
due to the current problems of marine pollution
caused by microplastics and carbon dioxide
(CO,) emitted in the plastic manufacturing pro-
cess, there is a strong need to use environmen-
tally friendly plastics. Against this backdrop,
biomass-based plastic is drawing attention as
it is biodegradable and highly carbon-neutral.
Basically, polymer properties such as hardness,
fragility, workability, and thermal stability are de-
termined not only by the chemical composition
but also by the higher-order structure related
to the crystallinity, molecular chain length, and
chain packing in the solid state.

However, unlike the more commonly used
petroleum-based plastic, the history of
biomass-based plastic is short, so the lack of
fundamental understanding with respect to its
high-order structure and physical properties
has hindered its widespread adoption. There is
astrong need to establish a non-destructive and
non-invasive analysis technology to answer the
question, “How can we change the higher-order
structure of biomass plastics to achieve the
desired function? The conventional evaluation
methods include differential scanning calorim-
etry (DSC) and X-ray diffraction (XRD); however,
DSC involves the destruction of samples while
XRD presents challenges in terms of its time-
consuming measurements, adverse effects on

Polylactide

Terahertz spectroscopy

the human body, and the need for analytical
expertise.

Looking for a more suitable method for evaluat-
ing polymer structures and physical properties,
the research team focused on terahertz-waves
(1 to 10 THz), located in the gap between
radio-waves and light-waves. Using this
method they conducted a spectroscopy analy-
sis of a wide variety of polymer materials. As
a result, the team successfully observed clear
THz absorption peaks attributed to the higher-
order structure of poly(L-lactide), one type of
biomass-based plastic. It is known that chang-
ing crystallization temperature results in the
formation of PLA with different crystal structures
such as a-form (110 °C) and o -form (80 C).
With a focus on this characteristic, the research
team carefully prepared samples with different
crystallization temperatures and compared the
crystal structures and absorption spectra. The
result uncovered for the first time that o -form
and 0 -form have a clear correlation in terms
of peak intensities in the range of 4 to 5 THz.
If this spectroscopic method is established, it
will not only be easier to estimate higher-order
structures by absorption spectra, but it is also
anticipated that it will pave the way in physics
research towards the elucidation and control
of higher-order structures of various biomass-
based plastics, and the discovery of new
functions.

The research team leader, Associate Professor
Seiichiro Ariyoshi, has long been interested
i biomass-based  plastic
as a target for analysis, but

\ CHy O] CHy
o oy OH
5] O CHgly o '

Absorbance [a. u.]

oA 1]
AN

aform —thoyght it hard to approach

1) as a material. As it happened,
Satoshi Ohnishi, then in the
third year of his undergraduate

S-form

-
4 30mm
U | (0.1 thick)

Frequency [THz]

A process from sample preparation through spectroscopic evaluation: Chemical composition and
sample of PLA (Left)THz absorption spectra of PLA for different crystallization temperature (Right)

studies (now in the first term
of the first year of a master’s
degree program), was also
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Associate prof. Seiichiro Ariyoshi (right), his students, Satoshi Ohnishi (left) and Atsushi Ebata

interested in biomass-based plastic. When he
was surveyed for his graduate assignment, his
first choice was the Tsuji-Arakawa Laboratory,
which is famous for its research on polylactic
acid, but by chance he was assigned to the
Ariyoshi Laboratory. In that case, he asked
himself, “Why don't | try terahertz spectroscopy
of polylactic acid as my graduation research?
This was how his research project came about.
After Ohnishi acquired the first spectral data,
efforts were made in earnest involving Professor
Hideto Tsuji, Assistant Professor Yuki Arakawa,
and Associate Professor Nobuya Hiroshiba of
Osaka Institute of Technology, which led to this
success. There are still a lot of matters to be in-
vestigated, but given that Ohnishi is dedicated
to his research, it is natural that we have great
expectations for the research.

Although the above deals only with poly(L-
lactide), PLA is generally known to form
stereocomplexes by mixing enantiomers
(poly(L-lactide) and poly(D-lactide)). Based
on the knowledge and findings to date, the
research team expects to expand their obser-
vation targets into enantiomers in the future
and further to gain insight into the origin of the
functionality of biomass plastics by comparing
the biodegradability and degradation progress
by microorganisms with the unique absorption
spectrum that appears in the terahertz band.

This research was conducted with Grants-in-
Aid for Scientific Research from the Japan So-
ciety for the Promotion of Science (21H01340,
26600133) and research grants from the
Foundation of Public Interest of Tatematsu.

Reference

Seiichiro Ariyoshi, Satoshi Ohnishi, Hikaru Mikami,
Hideto Tsuji, Yuki Arakawa, Saburo Tanaka and Nobuya
Hiroshiba, “Temperature dependent poly(l-lactide)
crystallization investigated by Fourier transform
terahertz spectroscopy”, Materials Advances, 2, 4630
(2021). DOI: 10.1039/d1ma00195g
https://doi.org/10.1039/D1MA00195G
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The first neuroscience evidence of team flow as a unique brain state

Identification of team flow-specific neural activity by EEG brain imaging can be applied

to predict and enhance team performance

By Mohammad Shehata

A research team led by associate professor, Mohammad Shehata at Toyo-
hashi University of Technology, in cooperation with researchers at the Cali-
fornia Institute of Technology and Tohoku University have discovered brain
waves and regions associated with team flow (a state in which multiple
people are functioning cooperatively in the “zone”) by comparing them to
teamwork unrelated to team flow, as well as to solo flow (a state in which
individuals are in the “zone”). This study is the world’s first attempt to objec-
tively study the psychological state of team flow. The potential application for
these neural correlates may exceed the ability to understand and predict the
experience of team flow. The authors aim to use their findings to monitor and

predict the performance of teams.

Team flow is experienced when team
players get “in the zone” to accomplish
a task together. Great teams experience
this psychological phenomenon, from
sports to music bands and even profes-
sional work teams. When teamwork
reaches the team flow level, one can
observe the team perform in harmony,
breaking their performance limits.

However, in order to scientifically inves-
tigate the team flow state, it is essential
to reproduce and objectively measure
the team flow state in the laboratory, and
this has been the stumbling block to
research for decades.

Researchers at the Electronics-Inspired
Interdisciplinary Research Institute (EI-
IRIS) at Toyohashi University of Technol-
ogy and California Institute of Technology
found ways to break such hurdles and
provide the first neuroscience evidence
of team flow. The researchers used EEG
to measure the individual brain activity of
10 two-person teams, while each team
played a music video game together.
In some trials, a partition separated the
teammates so they couldn't see each
other while they played, allowing a solo
flow state but preventing team flow. The
research team scrambled the music
into random sound sequences in other
trials, which prevented a flow state but
still allowed teamwork. The participants
answered questions after each game
to assess their level of flow. After the
experiment, we compared the brain ac-
tivity of the game players in the different
states (solo flow, teamwork, and team
flow). Then, the researchers compared
the brain activity of the participants dur-
ing each condition. They found a unique
signature for team flow: increased beta

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

and gamma brain waves in the middle
temporal cortex, a type of brain activity
linked to information processing. Team-
mates also had more synchronized
brain activity during the team flow state
compared to the regular teamwork state.

Riustration by Haneen Shehata)

The unique correlates of team flow: The left middle
temporal cortex (the green region) is uniquely acti-
vated during the team flow state. During team flow, the
left middle temporal cortex receives and integrates
information from brain areas related to solo flow (blue
region) and social interaction (the yellow region). The
left middle temporal cortex is also involved in higher
inter-brain neural synchrony during team flow.

This study provides a methodology,
based on neural models, that can be
used for more effective team-building
strategies in areas where human
performance and pleasure matters -
business, sports, music, performing
arts, video games, and entertainment.
In partnership with governmental and

Team Flow !
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Brain wave power

Solo Flow

Brain wave Frequency

The beta and gamma brain waves in the middle tempo-
ral cortex during team flow: Results of the EEG analyses,
which shows that the left temporal cortex is activated
specifically during team flow.
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industrial institutions, the researchers
plan to utilize the neural signature of
team flow to monitor and enhance team
performance and, perhaps, build more
effective teams.

Enhancing performance while maintain-
ing enjoyment may also lead to im-
proved quality of life, including reduced
incidence of depression, panic attacks,
and anxiety.

This work is supported by following
programs.

The program for promoting the en-
hancement of research universities
funded to Toyohashi University of
Technology

Grants-in-Aid for Scientific Research
(Fostering Joint International Research(B),
Grant Number 18KK0280)

The Japan Science and Technology (JST)-
CREST Grant Number JPMJCR14E4

The University of Hong Kong post-
graduate scholarship program.

The University of Hong Kong General
Research Fund.

Australian Research Council Discovery
Projects(DP180104128andDP180100396).

An Australian Government Research
Training Program (RTP) Scholarship.

Reference

Mohammad Shehata, Miao Cheng, Angus
Leung, Naotsugu Tsuchiya, Daw-An Wu,
Chia-huei Tseng, Shigeki Nakauchi, and
Shinsuke Shimojo (2021). Team flow is

a unique brain state associated with
enhanced information integration and
inter-brain synchrony, eNeuro,
https:/fwww.eneuro.org/lookup/doi/10.1523/ENEURO.0133-21.2021

TUT Research No. 28 February 2022



8

Eesearch Highlights

Using machine learning to measure building
earthquake damage

Facilitating evacuation immediately following an earthquake and the continued use of buildings

By Taiki Saito

Damage caused to municipal government office buildings by the 2016 Ku-
mamoto Earthquakes significantly hindered the evacuation and reconstruc-
tion efforts which followed. We need to develop technology that enables us
to inspect municipal government offices, fire departments and other hub
buildings for disaster control activities immediately after an earthquake oc-
curs. The Earthquake Disaster Engineering Research Laboratory in the De-
partment of Architecture and Civil Engineering, Toyohashi University of Tech-
nology, has developed a method for instantaneously evaluating earthquake
damage to a building from the readings of the building’s seismometer using
machine learning technology. All city government offices in the Higashi-Mi-
kawa area are already equipped with seismometers and a system for shar-
ing the results of damage assessments by email immediately after an earth-
quake has been established. Applying the machine learning technology that
has been developed will enable faster, more accurate damage assessment.

Municipal government offices, fire de-
partments and other hubs responsible
for implementing measures following
an earthquake must be capable of
assessing damage to their buildings
immediately after an earthquake, to
determine whether the building is still
fit for purpose. To date, the methods
for evaluating a building’s condition
after an earthquake have basically
been limited to visual inspections from
outside of the building because of the
potential of an aftershock to cause
the building to collapse. For this
reason, it has been difficult to assess
internal building damage after a large
earthquake. The research team has
developed a method for remotely
assessing the condition of a building
during an earthquake based on the
readings from the building’s seismom-
eter. This method uses observation
records stored on the Internet-cloud
to analyze the response of the struc-
tural model of the building and based
on these results, assess damage.
However, a highly accurate diagnosis
required time-consuming analysis.
So, the research team developed a
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method for immediately assessing
building damage using machine
learning technology without the need
for a structural model of the building.

The method would remotely and
immediately assess the level of earth-
quake damage (no damage, mild
damage, moderate damage, severe
damage, collapse) and whether the
damaged building can continue to be
used (safe, caution needed, danger-
ous) . It bases these assessents on
images of the wavelet spectra of ob-
served waveforms from seismometers
installed in the building using the
CNN (Convolutional Neural Network)
machine learning method. Edisson
Alberto Moscoso Alcantara, the lead
author and doctoral student, explains
damage assessments using the new
method will be faster than the conven-
tional method using a structural model
of the building.

“Machine learning technology is
rapidly spreading across the field of
earthquake preparedness. Previously,
assessing damage to a building was
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dependent on human experience.
In the future, this will be automati-
cally handled by Al. The goal of the
research is to establish a method for
remotely assessing the condition of
a building right after an earthquake
without having to send someone to
the site. Initially, we were concerned
about whether it would be possible to
determine the extent of damage using
only the waveform of the seismometer,
but we found that we could determine
the extent of damage with consider-
able accuracy by using wavelet
spectra,” says Professor Taiki Saito,
the leader of the research team.

The method for assessing earthquake
damage developed by the research
team may be applicable irrespective
of the differences in buildings, such as
the number of floors or the structure of
the building. A real-time seismic test-
ing system developed by Toyohashi
University of Technology is already
being used in city government office
buildings in the Higashi-Mikawa area.
Hopefully, the new method will allow
for a faster and more accurate seismic
diagnosis, thereby contributing to the
improvement of disaster prepared-
ness in the region.

Reference

Edisson Alberto Moscoso Alcantara,
Michelle Diana Bong and Taiki Saito (2021).
Structural Response Prediction for Damage
Identification using Wavelet Spectra in
Convolutional Neural Network. Sensors
2021, 21(20), 6795;
https://doi.org/10.3390/s21206795
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Pick Up

Universities and DENSO Develop Biosensor to Detect SARS-CoV-2 and Accelerate
Development for practical application

— Collaboration results in simple, highly sensitive biotechnology and semiconductor technology that
detects virus —

Tokai University, Toyohashi University of Technology, Chubu
University, and DENSO Corporation have been developing
testing equipment to detect SARS-CoV-2 with support from
the Japan Agency for Medical Research and Development
(AMED)*1. Universities and DENSO announced today that the
group has succeeded in developing a biosensor based on
a new mechanism and detecting coronavirus. The group will

accelerate the development toward practical application to
contribute to early diagnosis of infectious diseases, which is a

The image of detecting coronavirus (left) and semiconductor sensor (right)

key factor in limiting virus’ spread.
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