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What is Empowerment Informatics?

How people interact with information is rapidly changing. Future
societies are expected to demand engineering systems capable of
improving quality of life in terms of safety, convenience, a sense of
fulfillment, etc. To this end, this program establishes “Empowerment
Informatics” as a new branch of informatics that supplements and
extends human functions and enables technology to work in harmony
with people.

The word “empowerment” originally means to “give abilities and powers
to people.” It has been used in a sociological sense to explain the process
of realizing a society where individuals or groups can exert their latent
abilities. In recent years, empowerment has been practiced in the fields
of nursing and business. Empowerment Informatics is a branch of
informatics that has been systematized to encourage and support
human independence and autonomy, improving the quality of life.

Empowerment Informatics is composed of three major disciplines:
supplementation, harmony, and extension. Supplementation supports
and improves physical, cognitive, and social functions of human.
Harmony integrates engineering systems into people’s everyday life.
Extension externalizes the latent creative functions of people.

Robot Tile
By Prof. Hiroo IWATA, Program Leader
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Practical Research Training

The human resource development goals of the Ph.D. Program in
Empowerment Informatics program are to develop students’ abilities
necessary to create systems capable of “empowering people” in the
following three areas:

Interdisciplinary ability: Aptitude to consider issues from multiple
perspectives, see the “big picture”, and approach issues with ingenuity

Presentation ability: Skills to communicate and appeal the essence of
research achievements

Frontline ability: Capability to resolve real-world problems in industrial,
governmental, and academic spheres.

To fulfill these goals, the program provides unique curricula, which
include a set of courses corresponding to the elements of users,
systems, and contents. Students will enroll in interdisciplinary course
work in highly professional subjects of arts, business, and medical
science. Additionally, students will participate in an “Empowerment
Informatics Advanced Tutorial Study” based on Tsukuba-style PBL
(Problem Based Learning), “Research Design Exercise” to acquire
research management techniques, “Practical Training in Engineering
Residence” at a Japanese or overseas business, and “Collaboratory
Exercise”, which students join laboratories of different disciplines and
make research plans leading to business.

The program includes quantitative multi-system evaluations of the
practical research-ability development courses for each stage. The
assessment results will be shared with the external institutions where
the students are trained and the businesses that employ the students
upon program completion.
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Multidisciplinary Research Advisory Team

This program coordinates collaboration between multiple disciplines:
informatics, engineering, arts, psychology, neuroscience, clinical medicine,
nursing science, business science, and corporate laws. Students will enroll
in the School of Integrative and Global Majors (SIGMA, as of AY2019), a
university-wide organization with functions equivalent to those of
existing graduate schools. Students will complete courses in the three
pillars of Supplementation, Harmony, and Extension to deepen their
knowledge and strengthen their abilities in the area of expertise. To
develop the skills necessary to create systems that integrate these three
pillars, students will be provided the overall perspective of Empowerment
Informatics toward the end of their studies.

The program is intended to cultivate global leaders capable of
demonstrating initiative in an international society comprised of people
with diverse cultural backgrounds. Thus, in addition to refining research
abilities in their area of expertise, students will take courses to develop
their interdisciplinary, presentation, and frontline abilities. To this end, the
program creates an organizational multidisciplinary research guidance
system that provides each student with consistent mentorship from a
multidisciplinary team composed of domestic and foreign industrial,
governmental, and academic leaders. On average, each team has five or
more instructors, representing not only engineering and informatics
faculties within the degree program but also arts, business science, and
medicine faculties as well as instructors from the business world.
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Research Environment and Financial Aid

To concentrate on their studies, students enrolling in this program are
eligible for financial aid under the full tuition exemption program and the
special scholarship program, which offers a monthly grant-in-aid.
Additionally, students are eligible for a certain level of financial support
for presenting at international conferences, exhibiting at international
exhibitions, and traveling expenses.

The University of Tsukuba is a world leader in Empowerment Informatics,
including applications of information and robot technologies in
rehabilitation, function recovery, and self-reliance support. We also
lead cutting-edge research on human-machine systems to improve
automobile safety and comfort as well as to advance the expressive
abilities of engineers through device art. A distinct feature is that we
are a comprehensive university with arts and business science faculties
for an education tailored to each student’s interests and goals.
Moreover, we offer a unique environment for human resource
development, as demonstrated by our “Empowerment Studio”, where
students routinely work together to refine systems through
exhibitions.

This program will provide motivated individuals unprecedented
opportunities for academic studies and career development while
improving communication skills in an international environment.
Consequently, the elite participants will develop a strong competitive
edge.

Cooperative Companies and Foreign Institutions:

Ibaraki Prefectural University of Health Sciences, Tsukuba Memorial
Hospital, National Institute of Advanced Industrial Science and
Technology, Nagoya University, Massachusetts Institute of Technology,
University of Edinburgh, Delft University of Technology, Eindhoven
University of Technology, University of Valenciennes and
Hainaut-Cambresis, University of California, Los Angeles, University of
Southern California,University of Art and Design Linz, Panasonic
Corporation, Nissan Motor Co., Ltd., Hitachi, Ltd., NEC Corporation,
Shiseido Co., Ltd., Entropy Control, Inc., Ars Electronica Linz GmbH
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Program Director
Toshiyuki INAGAKI
Human Machine Systems

Program Leader
Hiroo IWATA
Virtual Reality

Sub-leader, the ion area
Yoshiyuki SANKAI
Cybernics

Sub-leader, the Harmony area
Toshiyuki INAGAKI

Human Machine Systems
Sub-leader, the Extension area
Kazuhiko KATO

Distributed Information Systems

Yutaka ABE
Energy Systems Engineering

Makoto ITOH
Cognitive Systems Engineering

Yoshiaki OHSAWA
Policy and Planning Sciences

Ko SAKAI
Computational Neuroscience

Kenji SUZUK
Artificial Intelligence

Kazuhiro FUKUI
Computer Vision and Machine Learning

Koichi MIZUTANI
Instrumentation Engineering

Jun MITANI
Computer Graphics

Masahiko MORITA
Neural Information Processing

Hiroaki YANO
Virtual Reality

Jun IZAWA
Embodied-Brain Systems Science

Hiroaki KAWAMOTO
Biological Control Systems

Gaku SHOJI
Structural Reliability Engineering

Fumihide TANAKA
Social Robotics

Yoshinari KAMEDA
Intelligence Technology and Mixed Reality

Hiroyuki KITAGAWA
Data Engineering

Itaru KITAHARA
Computer Vision

Yasufumi SARUWATARI
Operations Research

Chizuru NISHIO
Marketing Management

Program Faculty
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As of July 2019

Masao YANAGA
Law

Saho AYABE-KANAMURA
Perception and Cognitive Psychology

Sonoko OGAWA
Behavioral Neuroscience

Etsuko T. HARADA
Cognitive Psychology

Toshimasa YAMANAKA
Kansei Science and Design

Sayoko TANAKA
Science Visualization

Akira MATSUMURA
Neurosurgery

Nobuhiro OHKOHCHI
General Surgery

Kikue HIDAKA
Rehabilitation Nursing

Masashi YAMAZAKI
Orthopaedic Surgery

Atsuyuki MORISHIMA
Crowdsourcing Systems

Yuichi OHTA
Intelligent Informatics

Kazuhiko SHIMIZU
Educational System

Shuichi INO
Physical Fitness Technology

Motoyuki AKAMATSU(Visiting Faculty)

Human Activity Sensing

Global Leadership

Yoshihiro HAMAKAWA
Industry-Academia Alliance

Yuki ENZAKI
Virtual Reality

Masakazu HIROKAWA
Human-Machine Interaction

Tomoyuki YAMAGUCHI
Instrumentation and Computing Engineering

Soichiro MATSUDA
Applied Behavior Analysis

Fumiaki MURAKAMI
Media Art

Takuro OSAKA
Space Art

Hideaki KUZUOKA (Visiting Faculty)
Computer Supported Cooperative Work

Yasuhisa HASEGAWA
Nagoya University
Robotics

KE BEX (REHE) Masafumi MIZUKAMI (Visiting Faculty)

KRR ERRF Ibaraki Prefectural University of Health Sciences
BERBGEAREY Physical Therapy and Rehabilitation
HE F2 (REHE) Hideyuki SAITOU (Visiting Faculty)
EREALFRRESR Tsukuba Memorial Hospital
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Rehabilitation Medicine

Yasuhiko TAKAE (Visiting Faculty)

HEB@EHRASH Nissan Motor. Co., Ltd.

BEETH Automotive Engineering

®IL EEZ (BEHEH) Tatsuhiko KAGEHIRO (Visiting Faculty)
[l =hve3y e Hitachi, Ltd.

B ALIE SRR Computer Vision

BRE EA (REHE) Masato TSUKADA (Visiting Faculty)
AABSkRS NEC Corporation
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Image Engineering, Colour Engineering

Ruriko TAKANO (Visiting Faculty)

KASHEEE Shiseido Co., Ltd.

RADEE Cogpitive Psychology

TE Bx (RBHE) Rumi HIRAGA (Visiting Faculty)
BERBERNE Music Information Processing
BOER Erwin R.

Entropy Control, Inc., USA
Guidance Control

Entropy Control, Inc.
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University of Valenciennes, France
Human Computer Interaction
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Delft University of Technology, The Netherlands
Haptic Interface
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University of Edinburgh, UK
Robotics
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(Visiting Faculty)
University of California, USA
Design, Media Art

HUMMELS Caroline
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Eindhoven University of Technology, The Netherlands
Industrial Design Engineering

STOCKER Gerfried
Ars Electronica Linz GmbH
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Ars Electronica Linz GmbH, Austria
Media Art

(Visiting Faculty)
University of Southern California, USA
Computational Neuro-Rehabilitation

PATRIKALAKIS Nicholas M. (EE4E)
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(Visiting Faculty)
Massachusetts Institute of Technology, USA
Robotics

SOMMERER Christa((2#8)
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(Visiting Faculty)
University of Art and Design Linz, Austria
Media Art
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Besides the Program Faculty members listed above, the following associate
professors and assistant professors from different faculties such as
Faculty of Engineering, Information and Systems, Faculty of Business
Sciences, Faculty of Medicine, provide support and guidance to students
as Collaborative Faculty members.
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To Prospective Students

We aim to recruit students who have a desire and the ability to be
global leaders that can tackle real-worldwide problems using their
expertise, research skills, and communication abilities. We seek
students who intend to pursue careers in industry. Students will design
their own career plans, and this program will provide research
guidance, instruction, and mentorship to achieve these plans. The
screening process uses four criteria: career goals, suitability to the
program, basic academic ability, and presentation ability to express
oneself.

Entrance Requirements

Degree: Doctor of Human Informatics

Number of Students to be Admitted (per year):
Around 8
Division and Majors (as of AY2019):

Graduate School of Systems and Information Engineering

Policy and Planning Sciences, Service Engineering, Risk Engineering,
Computer Science, Intelligent Interaction Technologies, Engineering
Mechanics and Energy

Graduate School of Business Sciences

Systems Management and Business Law, Systems Management,
Advanced Studies of Business Law

Graduate School of Comprehensive Human Sciences

Medical Sciences, Art and Design, Clinical Sciences, Kansei, Behavioral and
Brain Sciences, Psychology, Nursing Sciences

Graduate School of Library, Information, and Media Science

Library, Information and Media Studies

Office of EMP, School of Integrative and Global Majors (SIGMA),
the University of Tsukuba

1-1-1 Tennodai, Tsukuba, Ibaraki 305-8573, JAPAN
Tel: +81-29-853-8740

Email: info@emp.tsukuba.ac.jp

Website: http://www.emp.tsukuba.ac.jp/english/



