Spring 2021

D

£

N

O

O)
©
>

COVID-19 HDIIL—T

e HFt ) (RDE




r

i

Innovation and

Social Implementation
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Hiroshi TAKIYAMA

Professor, Vice Director of WISE Program

It is said that technological innovation will be accomplished
through social implementation. The Tokyo University of
Agriculture and Technology WISE program (Doctoral
Program for World-leading Innovative & Smart Education)
emphasizes this process. Therefore, the creation of new
industries is one of the objectives of the educational
program. In order to form a mindset for new industry creation,
there are several lectures for experience-based learning in
TUAT WISE program. Not only the lectures, but also several
projects are prepared to develop the ability as an excellent
leader. One of the projects is the practice of proposal-based
research funding acquisition. You will explain the impact on
society while overlooking the research you want to imple-
ment and to get research fund. You are able to accumulate
success stories, through these experience-based learning
projects.
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Qualifying examination 1 (QE1) was conducted in FY2020.
QET1 is the midpoint of this TUAT WISE program and a boost
gate for the future. In QE1, not only classroom evaluation but
performance, competency, and goal/plan were evaluated as
well as classroom evaluation. In particular, the students were
evaluated on whether they had studied with the mindset to
become excellent leaders as knowledge professionals in the
future and on whether they were able to imagine their future
research and career plans. The FY2020 QE1 candidates seem
to have acquired a wide variety of skills through discussions
with peers in different research fields in this TUAT WISE
program. The faculty members feel that the WISE program
students are growing as excellent researchers through
various experiences. COVID-19 is influencing the content of
the TUAT WISE program, but let us draw the future with
wisdom.
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v/ Proposal-Based Project sas-sumravzsr

In the WISE Program, we are aiming for promoting innovation
by grasping research trends in Japan and overseas, and also
by positioning individual research in a more cross-cutting
perspective. For this promotion, each WISE student must be
able to make new proposals based on their own activities and
research themes. Especially, we expect the WISE students to
learn how to proceed projects by voluntarily plan the
research, write the proposal, implement the applied project,
and report the outcome as one flow. Under such purpose, we
call for the application for the proposed-based projects with
the maximum budget is 500,000 yen.

Approved projects in 2020

Project Title
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Effect of lignin addition on Polycarbonate— based composites Li electrolytes
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Isolation of electricity producing microorganisms for the development of plant-microbe battery
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Cardiovascular Bioengineering: In Vitro and In Vivo Evaluation of Decellularized Porcine Pericardium for Cardiovascular

Reconstruction

Molecular characterization of mycovirus-infected isolates of Magnaporthe oryzae and analysis of its pathogenicity

Concurrent Control of Thymus serpyllum growth and Colletotrichum gloeosporioides Richness by Optimized Trampling

Prediction of the optimal harvest day of blueberry based on image processing and machine learning
Improving the efficiency of domestic cocoa market by the use of Information technology with focus on the relationship

between License Buying Companies and cocoa farmers in Ghana.

Developing network relations among diverse sectors: an initial step for preparing the establishment of future Startup

company related to sediment disaster countermeasure
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Data Annotation Approach to Big Data Labelling Using Brain-Computer Interfaces

Cyborg insect for agricultural applications
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Understanding of diversity and actions as leaders to make
use of it are required for human resources who will lead the
global society. In required courses "Diversity Communica-
tion" and "Diversity Business Management', we invited astro-
physicist, business people, and experts in communication
skills to deepen the students’ understanding of diversity and
acquire skills to transfer it to action through lectures and
active learning.
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Dentsu Diversity Lab
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Kyoto City University of Arts

Data Science - A gateway to society 5.0
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The outline and practice of data science courses took
students one step closer to becoming a data scientist: what
data science is and what data scientists do. Students discov-
ered the applicability of data science across fields, and
learned how to make data-driven decisions. Through the
hybrid lectures (onsite and online), we aimed to give students
the foundation needed for more advanced learning to
support their career goals.
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Seminar for Creation of New Industries - Change your mindset
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For the Seminar for Creation of New Industries which has
newly been offered in AY 2020, a lecturer was sent from
TOKYO Sogyo Station TAMA (as below). Students could get
new ideas which change their mindset, such as “not offering
self-satisfaction but customer's satisfaction”, “prioritization
of customer's perspective to company’s logic”, and that
“customer’s voice does not always reflect customer’s real
perspective”. Among others, the lecturer emphasized that
young people have advantages because they can utilize expe-
rience as a lesson and can still retry even they fail. Therefore,
WISE Students are encouraged to generate new industries in
the future. In the class, students once took a role as a chief
marketing officer and a chief financial officer to make
comments on other student’s business plan, which was really
worth listening.
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With the cooperation of Jissen Women's University, we gave
online lectures on nutrition and diseases, as well as visited
the production sites in Hino City that support food. Students
could gain a better understanding of urban agriculture, find
relationships and challenges of food, region and health, and
seek possible solutions.
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TOKYO Sogyo Station TAMA - TOKYOR&!Z X 7 —/3TAMA

TOKYO Sogyo Station TAMA is a startup support center
operated by the Tokyo Metropolitan Small and Medium
Enterprise Support Center, which opened in Tachikawa in
July 2020 to support entrepreneurs through various semi-
nars and individual consultations. They has kindly cooper-

ated with our WISE program by dispatching lecturers and
providing practical instructions.

TOKYORIZER T — 3 Y TAMAIE. (RB) RERERH/NMEREIRE A
EETHRIEZ B AT 2020F 78I I[IcHREN. BELS
T—PENEHKEEC CREZEZTO>CVWEI. AT7O0JSLTH
EHOBEDREPERENIEE CTHRDNTROVTOEY,




f Activities

- Tohoku University - TUAT WISE
=~/ Joint Workshop 2020
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Disasters and Their Countermeasures from the Perspectives of the Interrelationship Between Human and Nature

STUDENTS ARE ORGANIZERS I

This joint workshop is a collaboration project
between the WISE programs of Tohoku Univer-
sity (TU-WISE) and Tokyo University of Agricul-
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WISE Student Seminar

The WISE student seminar is a series of
seminars where WISE students are the
main speakers. The seminar is a student's
playground to exchange various informa-
tive presentations covering their own
research and activities. It also provides a
valuable opportunity for students to
practice English and share their training,
workshops and internship experiences
not only in Japan but around the world.
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ture and Technology (TUAT-WISE). All the
events were organized onsite and online by
students from both universities: Yohei Arata
(project leader), Ryu Sato, Chinatsu Ukawa,
and Liu Zitong from the TUAT WISE; Ayame
Sakonaka and Mingjin Jiang from the TU
WISE. The workshop attracted 50 attendances
with a various range of specialties such as
hydrology, geology, remote sensing, crop
science, behavioral psychology, and regional
planning. Besides the student speakers from
two sides, we also had Mr. Kenta Koyanagi
(Public Works Research Institute) and Mr.
Taku Shiono (KPMG Consulting Japan Inc.) as
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Participation status of WISE students
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KEY TOPIC: DISASTER RISK REDUCTION
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the future directions for research in Disaster
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them with researchers in other fields. The
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hazards associated with the unique natural
environment in Japan, (3) the existence of
multiple hazards affecting crop production,
and (4) the development of technologies to
maximize the power of nature. Overall, with
“Multiple” as a keyword, we emphasized the
need for collaborating with researchers in
various fields to identify the characteristics of
disaster risks.

15 20 25 30 #STUDENTSE4A#

WISE students by courses, affiliation, and gender (as of March 2021)
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| was in charge of courses such as
“Seminar for Creation of New Indus-




f Voices of Students

\"EWLERIWSTW  Dept. of Science of Biological Production
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Talking about the “Outline of Global Leadership
I and II” classes, it was my first experience both
to think about business planning and drive the
team project independently, so | found that
making suitable solutions for the needs was
more difficult than | expected. | learned various
things through this lecture. We discussed the
setting needs and the solutions over and over
until everyone understands. Thanks to our
menter, his comments were very helpful. |
recognized the way of thinking in business

planning is similar to that in research. However, the point to make the
optimal solution for the customers in business is different from that for

the research.
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The demand for rice is increasing rapidly in
Africa, and Kenya is not an exception. The goal
of my research is to improve -cultivation
management and increase yield of rice by
utilizing growth data estimated by remote
sensing. However, through my visits to Kenya, |
was made aware of other factors limiting
productivity, such as insufficient infrastructure,
abuse of the buying power by traders, and the
preferences of the local people besides cultiva-
tion management. This experience made me

realize that in order to solve a problem, it is important to directly collect
information in the actual site and consider issues from various perspec-
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During the TUAT-Steinbeis University Workshop
held online in November 2020, we had lectures
about Japanese and German business and
culture, and groupworks in mixed teams about
real world cases given by German and Japa-
nese companies.Our team mission was to
create a business plan for a German company
willing to enter the Japanese office furniture
market. Through this workshop, | could learn
about the German and Japanese culture and
way of business, business planning, and the

Japanese office furniture market.This experience changed my way to see
things, before only as a researcher, and now including a perspective of
business.
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Dept. of Food and Energy Systems Science
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Through the “Seminars for Creation of New
Industries,” | thought about what | should do to
start a new business that makes use of my
research results. In daily research, | am always
thinking about "novelty" and "logic." Therefore, it
was a very valuable experience to think from
the business aspects such as "who will be the
targets of the business" or "how large the
market" is. | want to play an active role as an
unprecedented leader by utilizing my knowl-
edge and skills that could not be obtained in a
“normal life” at graduate school.
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Dept. of Electronic and Information Engineering
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My research field is biosignal processing,
specifically electroencephalogram (EEG). We
need machine learning in our data analysis too,
so | decided to take WISE data science classes.
The classes included both mathematical theory
which will be useful wo publish the paper, and
coding which is the practice skill that we need
the most. Both Prof. Kondo and Prof. Khanh are
very kind and supportive. Attending these
classes made me understand the logic of
machine learning clearer. | think the knowledge
| have learned from these classes is not implementable only for my
research, but also for my future career since machine learning applica-
tions are almost unlimited.
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Keisuke MATSUMURA Dept. of Applied Chemistry
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| have been studying energy storage devices
from the basic material level in my laboratory.
In the WISE program, | take my research to a
challenging level and try to combine microor-
ganisms and energy storage technology to
obtain electricity from plants. The program,
which recognizes and supports exciting and
unknown ideas, allows me to conduct free and
exciting research. In addition, in the lectures
where | learn various skills, | have made friends
with various specialties and nationalities, such
as agriculture and disaster management, and | feel that my ideas have
been greatly expanded.
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f Research Vision

Digital Agricultural Knowledge and
Information System (DAKIS)- Agricultural System of the future

Horticulture, Germany

Prof. Dr. Sonoko Dorothea Bellingrath-Kimura

Co-head of Research area Land Use and Governance, Leibniz Centre for Agricultural Land-
scape Research (ZALF), Germany
Professor, Humboldt University of Berlin, Faculty of Life Science, Institute of Agriculture and

Prof. Bellingrath-Kimura has been appointed as joint professor of the Leibniz Centre for Agricultural Landscape Research
(ZALF) and Humboldt University of Berlin, Germany, since 2015. She is the co-head of the Research Area Land Use and
Governance. She worked at Tokyo University of Agriculture and Technology, Japan, where she was one of the first tenure-
track associate professors. She has been internationally active as visiting professor/researcher at several international

universities, such as Cornell University, Sdo Paulo University, and Technical University of Munich. She is committee member
of International Union of Soil Science, Society of Crop Science as well as editorial boards. Her main research interest is the
cross- and interdisciplinary approach to optimize ecosystem services in agroecosystems. Beside her research activities,
she is active as a mentee for early carrier female scientists in various countries.

Digitization in agriculture is advancing rapidly. How extensive
the changes will be due to digitization in agriculture and what
effects these will have on our agro-ecosystems cannot yet be
foreseen yet. But, let us draw a vision, how it should be in the
future;

Imagine the year 2050. Farmer Meyer inspects his fields. A
drone flies above him and measures the plant biomass in his
fields. The data tell her when the best time to harvest is. Field
robots pull the weeds between the beets that grow in a
hollow. Other autonomous machines fertilize the wheat on
the small slope next to the beets. Before doing this, she used
sensitive sensors to determine exactly which nutrients the

Control of site-specific

Grassland management
enhancing biodiversity

MNew
objectives

New land use gradient

plants were lacking. The farmer is satisfied. All plants look
healthy and strong. She will have a good harvest in late
summer. At the Farm-Meyer, there is now space for up to five
crops in a single field. She has also thought of nature conser-
vation and created an ecological protection area, many
insects and field birds can be seen in her field.

From the drone's, the field looks like a colourful patchwork.
But behind this apparent chaos is a sophisticated system.
Each plant grows exactly where its needs are best met. At
one point in his field - where the crops have been growing
poorly in recent years, because the soil here is sandy and
poor in nutrients, farmer Meyer has created a flower strip with

Resource efficient

effects use

Integration of
ecosystem
services,
biodiversity

Optimised use
by robots

Vision of DAKIS

wild herbs. The insects hum between margarites, lupins and
mallow trees. The farmer created the plan for her plant
cultivation this year with the help of a digital system, DAKIS.
Back to 2020. Today, agriculture is caught in a field of tension
with partly contradicting objectives. In addition to the increas-
ing demand for food and bio-based raw materials, agriculture
demands efficient use of resources, the need for climate
adaptation, has to provide ecosystem services and biodiver-
sity, the minimization of health risks, compliance with ethical
guidelines and greater integration with value networks. These
partly contradicting requirements could be balanced by
means of smart farming.

Our vision is to use innovative agricultural management
systems to enable an expanded understanding of the
complex interactions within the agro-ecosystem, resulting in
spatially and functionally diversified cultivation systems that
are able to harmonize contradicting land use goals. It could
be automated, small-scale cultivation systems that are
specifically tailored to the needs of society and integrate the
provision of ecosystem services and the preservation of
biodiversity from the planning process to production and
marketing.

Small stripe fields

PatchCrop experimental site in Germany

Thanks to the DAKIS agricultural management system, the
dynamic, flexible provision of ecosystem services and biodi-
versity through agricultural production is subject to compre-
hensive transparency, as entire value chains from the produc-
er to the consumer in urban areas can be viewed. The new
resource-efficient work organization made possible by smart
farming, through digital platforms and networked field robots,
provides the farmer with information and decision-making
aids and thus creates the basis for new cooperation between
farmers and farms. The networking of farmers with one
another, combined with the knowledge of the location-relat-
ed, social demand for ecosystem services, results in a new
form of land use along the natural biogeophysical boundaries
and functions of the landscape, an ecosystem approach.
Management cooperation between land users will be
completely redefined and the separation of different land use
systems (e.g. arable land, grassland, forest) will be partially
dissolved. This leads to a change in the agricultural
landscape, including through “island or patch cultivation".
Our research on the agricultural system of the future has just
started. Do have a look to the project and think how the future
should be!

References (in German)
https://adz-dakis.com/
https://comm.zalf.de/sites/patchcrop/SitePages/Homepage.aspx

https://biooekonomie.de/service/mediathek/sonoko-bellingrath-kimura-die-agrarvisionaerin

This year, most of classes and
activities were online, but every-
one expanded their network, get
cooperation, and practice a
heart-to-heart dialogue based on

sincere attitude and positive
action. Let's make the most of
this experience and tools, and
enjoy the next year.
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Editor's Note

“Bloom where you are planted” — these words came to my
mind when | saw an article about delivering the first
COVID-19 vaccines to Japan. Thanks to science and
research, humans have always been able to improvise, adapt,
and overcome any crises. Without research, there would be
no vaccines. It should also be added that a gap from the
research to real life is a huge distance, especially in this
fast-moving world. The WISE-TUAT program, featured by
‘new industries creation" and “diversity’, is designed to
support students to build a bridge from research to practice.
Along with the continuous development of society, the
program strives nonstop with the belief that we all have the
power to make the world a better place.
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