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Nurturing top talent in individuals who can shape the future with data,
from the intellectual hub of TSUKUBA in cocreation with society.

In a world where the volume of data distribution is exploding, and data processing
power continues to rise, human resources who can make full use of mathematics,
data science, and Al (hereinafter referred to as "MDA") to deal with various problems
are an important part of the social infrastructure that will support the society of the
future. A society that can produce a highly skilled MDA workforce can provide a safer,
more secure, convenient, comfortable, and affluent living environment for people
living and working there. In September 2023, the University of Tsukuba established
the Data Science Expert Program (DSEP), an educational program with the mission of
"Nurturing top talent in individuals who can shape the future with data, from the
intellectual hub of TSUKUBA in cocreation with society" aiming to develop human
resources who can respond to various global issues through the MDA.

The DSEP has the following three features in order to produce leaders in industry and
academia who will be catalysts for change in human society not only through theory
but also through data: (1) cross-disciplinary specialized education open to all
academic fields, (2) Project-Based Learning, which is open and collaborative with
companies, research institutions, and local governments, taking advantage of its
location in Tsukuba Science City, and (3) practical education based on open data and
case studies. In addition to the DSEP, we also supports the establishment of
seamless MDA education programs from the bachelor's process to the doctoral
process.

This Annual Report is to share with many students, faculty, staff, companies, and
local governments interested in MDA the trajectory of activities that the MDA
Education Promotion Office, together with the eight Degree Programs in Systems and
Information Engineering, undertook in FY2023 to build the foundation of DSEP. In
FY2024, we will begin the full-scale operation of cross-disciplinary PBL-type
education. Doctoral and master's course students who will pioneer a new era as
human resources to build the future, as well as companies and local governments
interested in fostering such human resources together, let us work together at DSEP
to learn about cutting-edge MDA technologies, give back to society, and make the
world a better place.

*:In December 2021, the University of Tsukuba was selected by the Ministry of Education, Culture,
Sports, Science and Technology as one of 11 universities in Japan to promote the enhancement of
mathematics, data science, and Al education and the Degree Programs in Systems and Information
Engineering, Graduate School of Science and Technology has been preparing for the establishment
of the DSEP as a "program for developing top human resources in data science and Al who can solve
global-scale problems through data science and Al in an integrated field" since FY2022.
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Project-based learning (PBL) education in collaboration with
companies, research institutions, and local governments, leveraging
the location of Tsukuba (Tsukuba Science City)
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Doctoral Program

For students of the entire university,
with a focus on the Degree Programs

in Systems and Information Engineering

Overview of MDA Education System and DSEP %

RBRRFOBEREB I FROEMIAMOBREE L L) HEFICHFNTE

Doctoral Program
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To support the learning activities of students enrolled in the DSEP, the University of

Tsukuba provides financial support for project research, research study

MDA special exercises for Top-Level human resources. In the academic year 2023,

four project research and one research study abroad were supported
students in the DSEP. In addition, the University of Tsukuba establish

Science Casebank and made it publicly available, introducing solutions explored by

students and researchers based on data on various societal issues.

At DSEP and DSEP+, we look forward to welcoming doctoral students who can shape the

future, as well as those committed to nurturing these talents.
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Undergraduate 1st year
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Integrated educational system from undergraduate to doctoral programs

In terms of information education, the University of Tsukuba focuses on developing information technology experts
and professionals capable of applying information and data sciences across various fields. Emphasizing the
integration of mathematics, data science, and Al (MDA) to address interdisciplinary challenges, the University of
Tsukuba has strengths in both research and education. Building on its accomplishments, the University established
the "Headquarters for Interdisciplinary Education on Mathematics-Data Science-Al" in 2021, led by the Vice President
and Executive Director for Education, to develop a comprehensive MDA educational framework from the
undergraduate to doctoral levels, enhancing MDA education across the University of Tsukuba.

Within this comprehensive educational framework that spans from undergraduate to doctoral programs, the DSEP
aims to cultivate innovators capable of engaging in dialogue with society, addressing complex real-world problems
with data-driven solutions, and enacting social change. The program focuses on enhancing five key competencies:
MDA Advanced Expertise, MDA Interdisciplinary Adaptability, MDA Creativity, MDA Practical Applicability, and MDA
Comprehensive Initiative. Courses corresponding to each competency are offered, including existing degree programs
and MDA-specific courses (MDA Interdisciplinary Collaborative/Integrated Seminar, MDA Advanced Project Research,
MDA Advanced Research Study Abroad, and MDA Special Exercise for Top-level Human Resource). Students who
meet certain completion requirements are awarded a certificate of completion that qualifies them as either DSEP or
DSEP+ certification. In the academic year 2023, 11 students from the Degree Programs in Systems and Information
Engineering, Comprehensive Human Sciences, and Humanities and Social Sciences have enrolled.

For each of the five competencies, students can earn points by enrolling in courses that suit their interests and needs
from a selection of 137 course subjects (as of March 2024). Points can also be earned for MDA-related courses taken
at the University of Tsukuba or other universities through a point certification application.
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Activities Toward Fusion of Disciplines

DSEP FwH A7) Ly DSEP Kick-off Symposium
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The symposium, "Expectations for Top Human Resources in Data
Science and Al Fused with Disciplines," began with a keynote
speech, "Innovation and Experts," by Mr. Yukihiro Matsumoto
(President, Ruby Association). The second half of the session was
a panel discussion entitled 'Expectations for MDA Human
Resources' by Dr. Kohtaro Ohba(National Institute of Advanced
Industrial Science and Technology), Mr. Hirofumi Tanaka (NTT
Data), Ms. Chika Fujimitsu (Tsukuba City), Dr. Takayuki Matsumura
(Meteorological Research Institute), and Professor Yasunori Endo
(University of Tsukuba). There were suggestions to work with
students on setting up essential problems as they strengthen
inter-organizational collaboration and discuss the importance of
cultivating co-creation skills to promote project-based learning.
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A series of six seminars were held to provide participants with
opportunities to learn about the creation of new fields and the fusion
of fields through examples of innovation utilizing MDA and
research/social contribution through collaboration with other fields.

The seminar featured the themes of "Symbiosis," "Intelligence,"
"Sustainability," "Sense," and "Prediction" and invited lecturers from
a variety of fields, including systems information, human, life and
environment, and mathematical and material sciences, as well as
from private companies, AIST, GSI, and other organizations with

T30V R EROBMEEHSBEL . FUEROELI.

o=

APF =S YA TV RICEKD B>z L L thHFoME%
BRIz ofl L, RELCHFIMBRRICOVTHY 1=
Mol lENDEBEBDHE L, BEERDTAR Ay ay
TIEZRENFFINHFH SEERMHE VLT MBLER
HRESTWDELSICELFE LT,

B (RTEARRIR) A /KT H AP

diverse backgrounds to deepen learning.

snior

Joining the course allowed me to interact with a diverse array of
students, professors, and entrepreneurs. This experience significantly
enriched my understanding of data science, unveiling novel
applications and opportunities to leverage these emerging
technologies in enhancing my capabilities. Additionally, the prospect of
accessing substantial research grants was an encouraging discovery.
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Activities Toward Extramural Collaboration
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In late November, we hosted the System Information
Engineering Related Industry Research Seminar for the first
time, inviting recruitment officers, including OBOG
members, from 66 MDA-related companies and organiza-
tions for three days. More than 530 students (total number)
from all faculties participated. Participants had the opportu-
nity to conduct interviews with OBOG members and others,
providing a good opportunity to collect information on their
career paths and job duties. In autumn and winter, we held
two dialogue (matching) seminars: "Dialogue with
companies that expand their business with abundant spatial
information" and "Dialogue toward the Realization of
Tsukuba Super Science City." After introducing the real
challenges and data faced by each company and administra-
tion, dialogues and interviews were conducted with
interested parties, leading to new connections between

industry, government, and academia.

Hosted seminars to explore research themes
and collaboration with businesses
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In the fall semester, a pre-course for the MDA Special
Exercise for Top-Level Human Resource, "Cross-dis-
ciplinary Data Scientist Development Program," was
established with the participation of five doctoral and
master's course students, one research student, and
practitioners from five companies and local govern-
ments. The students practiced supervising a team
consisting of students from different fields and practi-
tioners from companies and local governments using
real-world issues and data as the subject matter. With
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advice from top data scientists in the real world and
faculty members, students worked on proposing more

substantive and effective solutions to problems using
MDA. The students addressed the following five
issues: (1) improving the efficiency of shipping costs

when relocating distribution centers, (2) creating a
support desk assist system, (3) optimizing the number
of trucks based on actual and planned shipment data,
(4) how to count the older adults and disabled in a
community affected by natural disasters, and (5)
selecting the target AEDS in the nearest AED rapid
transport system.
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Environmental Sciences) to participate in a panel discussion with Associate Professor
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Sunyong Eom.

Q TO7SLBMDE>HFIE? Motivation for Participation in the Program:
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Assoc. Professor Sunyong Eom (hereafter referred to as Eom): We've invited both of
you today due to your enthusiastic participation, as we are eager to hear your insights
for our future initiatives. Mr. Shin is enrolled in the DSEP program, and Ms. Kazane
participated in the MDA Interdisciplinary Collaboration Seminar. We'd appreciate it if
you could share your motivations and reasons for joining.

Mr. Ryota Shin (hereafter Shin): | have been studying in Tsukuba for 9 years since my
undergraduate years. | became interested in research around the time when data
science began to gain popularity, and my interest in machine learning using Python
was the starting point. As | approached the end of my doctoral program, | thought it
would be a good opportunity to conclude my studies at the University of Tsukuba with
a comprehensive program in data science.

Ms. Kazane Itoi (hereafter Itoi): | am enrolled in the Joint Master’s Degree Program
with Malaysia in Sustainability and Environmental Sciences. My primary research area
is environmental psychology, specifically examining how faith influences environmen-
tally friendly behaviors. Although | was not familiar with data science, | encountered
discussions about data utilization in the laboratory, and with recommendations from
my professors, | wanted to deepen my understanding and interest in various subjects.

Q CO7OTSLDOVWE L (FE>TRM>1-H(L? Good Points of the Program and What Differentiated It from Others:
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Shin: The courses | have experienced so far involved instructors preparing data in
advance and then conducting discussions on issues and proposals. What differentiat-
ed the Interdisciplinary Data Scientist Training Program was the opportunity to consult
from scratch with people | had just met about issues and data. The university taught us
that it is important to clearly identify the unique problems facing humans. This course
serves as a review and practical application for me.

Itoi: Initially, the methods of data science were difficult for me to grasp. However,
understanding their applicability not only made me see the necessity of studying
them but also made them easier to comprehend. | also learned that there are various
perspectives and uses when applied in real-world situations. Exchanging opinions
with many people, including international students, from various perspectives was
also stimulating.

Shin: The MDA Interdisciplinary Collaborative/Integrated Seminar covered six
different themes, but what | found interesting was that data science was
consistently present throughout.

Q BETCHRICE->TWARZEIE? Memorable Aspects from the Courses:
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Shin: The interdisciplinary discussions led by Professor Mayuko
Nishio in the MDA Interdisciplinary Collaborative/Integrated
Seminar were particularly fascinating. | gained new perspec-
tives from explanations about the consistent mathematics
that span fields such as bridge engineering and deep
learning. Additionally, interacting with companies in the
Interdisciplinary Data Scientist Training Program reminded
me that communication is the most important aspect. Since
there is a gap in the knowledge and definitions of terms
between oneself and others, | started by aligning them.
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Itoi: When dealing with data, subjectivity versus objectivity and how to focus
attention and achieve balance vary depending on the field, and the overall
impression is that there is no single answer. Ultimately, for social implementation,
it is essential how humans judge and interpret, and | realized that unless we
consider not only the methods but also how to utilize the data in society, it cannot
be effectively utilized.

Q #Ha=gEROTOY I MIBILTOL A TLED?

Participation in Social Implementation Projects:
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Shin: | felt that there was a gap in fully meeting the technological standards
demanded by society, and | struggled with how to fill that gap. It was interesting to
have discussions and trial and error about how much computational time is
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acceptable, as trying to completely meet the demand can lead to enormous
computational costs.

Q SREEDOLBEICDULT  Plans for the Next Academic Year:
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HREADOWESRFICT A IV RAEDLSIC
FEONZorEUNTT,

Shin: Since the University of Tsukuba is a comprehensive |
university, | believe that discussions related to physical " \‘ |
education, medicine, and the arts would also be fascinating.

The beauty of data science is its ability to transcend Y-c-~a 08

-
disciplinary boundaries. Furthermore, since some professors )

consider business skills to be the most challenging skill
required in data science, | would like to hear more about that.

Itoi: Many of you are conducting research with a view to social

I

implementation, as am I, but | would like to know how data i

science is used when it starts from a subjective perspective,

such as liking plants or animals or wanting to protect water. SHATEA
% &

Q CONEREZIRVIR->TESTLIEN? Reflections on the Past Year:

R COTOTILEZH LT TICEELTLVESHOERISL, B2 A
HEBTECRD DT, AR LICMN TV I AN ETFR—2 av i
TEDZDTC, COBECHEOSTENNOBLIREIHICRURAAT, RIS
BHHEARENIFEMICLIZVTT,

Z DSEPZ AL ANICE2EF>TUILWTT, BB IBERITERESN

TLEYH FEED CNDOMEZRO B LRTHREDH <. £EFE
BOTHERTEDLL2EL2ERLLGBLERBVET,

T BLLEEETVLNS BEANSOELNEEEZELTWELL Th
NOEBLGANY FERBEL, EEADLDBREFRFEELCSIMLTWELE
FOERVET,

DSEP®
BIEHREEICDLT

Itoi: I'm glad | was able to gain various perspectives to the point where | would be
scared to graduate without taking this program.

Maintaining motivation is easier when you are exposed to various things, so | want
to dive into various areas not only in this course but also throughout the stimulating
three years of the doctoral program.

Shin: | want more people to know about the DSEP. Although it is designed for
doctoral students, | think it would be even more enjoyable to discuss it with
undergraduate students and those in the doctoral program who are just starting
their research, including professors.

Eom: We also felt your high level of interest as we conducted the courses. We would
like to continue planning various events and have excellent students like you
participate in them.

END, ALV Vv AVERR,
RHBRESA FRASA
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FY2023 Chronology

~—— MDABEHHERITT

(3A102) #—=TF v

MDA Square (3A102) Open

The Joint international

seminar on
Location-Based Big

Data in Urban Planning

MDAMARD 7OV T4 7D
Al&FEE

Frontier of MDA Research "Al and
Intelligence”

NEBOELRYFREFEND
DSEPR{&HE%

11 doctoral students registrate
for DSEP

BOR-F—HYAI VR AIFEHREIL

WEIAVY—T L 20235FE
ME7OvIoREI—ovays

FY2023 Workshop with MDA-member

schools in the Kanto area

"IK[ER—R—HP ATV R
VT4 DEBICAITI-FEE

—OKIEHEEICHET -V EHEZ—"

Dialogue toward the Realization of Tsukuba

Super Science City

MDAMIEDNZOV T4 T
©: EfFHhERERA -
EFY VT LRGSR
fain—

Frontier of MDA Research
"Solid Earth Observation,
Modeling and Sustainable
Society"

SaneWaYie

sHEVaELE

BIXHOSAERTOY S LH
XREND I F—F YA TV R
CAIBE 7O S L (SRERL N
W) ) THEB-F—5 YA TV R-Al
HETOY S LSRAERLANIL)
TIRIELTRE

Advanced Literacy Program of
the School of Science and
Engineering has been
approved by MEXT as "MDASH
Advanced Literacy" and
"MDASH Advanced Literacy
Plus".

EBPMOD#EA L Rk
Seminar "What is
Evidence-based Policy
Making?"

FHBAS W& Orientation & Faculty Development

BRTONMERIL MRS — BB EOBRIE ZRAT—

Contents of "Information study I" and "Geography" in

high school

AESHHMAET—9YMIVT4Rb
BRTOIIL(FYIF7)

Kick-off meeting of Special Exercise for
MDA Top Human Resource Development

HABKFEY AT LIERITFEE

ERHEEIF—2023

Industry research seminar 2023

MDAMIEDZ7OY T4 7

®MKEFH

Frontier of MDA Research
"Disaster Mitigation and

Forecasting"

ENHMENT—9Y/4IV T4

BRTOY 5 L(RHEFER)

Final presentation of Special
Exercise for MDA Top Human

Resource Development

MDAZKEHELEZ MDA Education Promotion Office
Email mdainfo@un.tsukuba.ac.jp
Web  https://www.sie.tsukuba.ac.jp/dsep

MDAEEHEEE T3, 2023FE (S, 13BNt
IF—EIRHETDRLAILANY PETVEN
1000 ALl EDABICBIMNIEEE LT,

MDAMIRD 7OV T4 7
@:AV959av R
Frontier of MDA Research
“Interaction and Sense"

DSEPHIR#IESR 3ERDFELEA
Final presentation from DSEP{&T!
students who take DSEP 3 students
lectures complete DSEP!

In FY2023, the MDA Education Promotion Office
held 13 seminars and various other events, which
were attended by a total of more than 1,000 people.

- SURILs
S
Symposium -

toward external ¢ ion

HEMEHEEIS—

Research Seminar for fusion of disciplines

AVY =V T LEE
Activity with MDA consortium

BB F—yHYAITV/R-Al
HEIOISLICHTD PBLD
BEERE

. The Present and Future of
Project-based Learning in MDA
Education Programs

DSEPBISHImSBE —

Enrollment Orientation of DSEP

MDABRRD 7OV T4 7D
SetmBkifie &

Frontier of MDA Research
"Advansed Technology and
Symbiosis"

BELEMBERTEYRRE

EEAT D RELDOHEE

—REEHKICHET -V EES -

Dialogue with companies that expand their

business with abundant spatial information

BENBMERT—SYMTVT4
A MERTOY S L(RRFER)
Mid-term presentation of Special
Exercise for MDA Top Human
Resource Development

MDAMIRD 7OV T4 7d):
Data Science and Sustain-
ability

Frontier of MDA Research "Data
Science and Sustainability”

HR/RIFR/8-b
AMERERS

Presentations and
Discussions on the
development of expert
human resources from
the MDA base schools

AW 213
A R RS TR

F1T: 202444 A8



	20240406_annualreport_A4_omote~~~~~~~~~~
	20240406_annualreport_A4_ura~~~~~~~~~~~

