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Robotics research at Waseda University has an outstanding history spanning nearly half a century. During the 1960’s, the late Professor Ichiro
Kato, called the “father of Japanese robotics research,” began pursuing robotics, and launched a cross-disciplinary project called the WABOT
(short for WAseda roBOT) Project in in 1970’s. It developed a large number of humanoid robots as the university’s flagship project.

The principle of our robotics research is ‘people-robot symbiosis’ and we have been developing various robots that would support, help and
work with people. We have launched an integrated educational and research platform for medical, nursing, and assisted-living robots, and we
have been expanding this platform to a unique, multi-layered organization of experts from various fields including electrical and mechanical
engineering. The Humanoid Robotics Institute was established in 2000, and the WABOT-HOUSE Laboratory opened in Gifu prefecture as a
research base on the integration of robots and community environments in 2002.

At the same time, Waseda has established an integrated educational and research platform for training young researchers. In 2003, the Minis-
try of Education, Culture, Sport, Science and Technology (MEXT) began its 21st century COE program , our program called “Innovative
research on symbiosis technologies for humans and robots in population aging” was adopted. In 2008, MEXT implemented the Global COE
program and our program “Global Robot Academia” was also selected. The university has aimed to consolidate extensive cross-disciplinary
robotics studies into Waseda-oriented “Methodological robotics” based on Waseda’s outstanding robotics researches. In addition, the universi-
ty has also aimed to educate researchers that can conquer various challenges facing the global research community, by expanding opportuni-
ties for students to study overseas.

To integrate the activities described above, the university established “the Future Robotics Organization” in 2015/ The mission is to accelerate
achievements that meet such needs of the 21st century. as in super-aged society,co-creating with people, recovery and rebuild from natural
disaster and hazard and human healthcare.
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History of Robot Researches in Waseda University
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The World's First Humanoid Robot
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Keyboard Playing Robot
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Automatic Palpation System for Breast
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EMG-controlled Upper Limb Prosthesis
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Human Friendly Robots Next Generation Robots
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Achievements of Robot Researches in Waseda University \ \
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Success of a lot of Large Projects such as
Global COE, Program for Leading Graduate Schools

and Top Global University Japan Program
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Graduate Program for Embodiment Informatics
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Integration of Human Measurement and Health Care
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Humanoid Robotics Institute
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Future Society
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Institute for Disaster Resp

Future Robotics Organization
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Future Robotics Organization
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Globalization
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Achievement of the Large Program Activities (2ICOE, GOCE)
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General Affair Office
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Steering Committee
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The University of lllinois at Urbana-Champaign
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Imperial College London
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Worcester Polytechnic Institute
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Carnegie Mellon University
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Karlsruher Institut flir Technologie
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California Institute of Technology
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University of California, Berkeley
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Tsinghua University
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Shanghai Jiao Tong University
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Johns Hopkins University
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Royal Institute of Technology
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Scuola Superiore Sant'Anna
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Tallinn University of Technology
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Swiss Federal Institute of Technology in Zurich
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GRA Young Researcher’s Committee

AEBEEER

Future Plan Committee
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University of Delaware
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Nanyang Technological University
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Northumbria University
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Huazhong University of Science and Technology
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University of Plymouth
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University of Southern California
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Technical University Munich
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Polytechnic Institute of Milan
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Rice University
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Loughborough University
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Director: Prof. Jun OHYA
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Advisor: Hiroshi YAMAKAWA
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B R Advisor Wl 78 Hiroshi YAMAKAWA

B THFEFRE Researchers
BH B2 vioyukitshi, HE  EER Hiroyasu IwATA, BIF 2B Mitsuhiro KAMEZAKI
BB B Shigeki SUGANO, P8 2K Atsuo TAKANISHI

B BEWRE Adjunct Researcher
BH & Tatsuzo ISHIDA, #2&< fZ KenjiHASHIMOTO, =i 5 Hideyuki MIURA
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- Able to operate under extreme environments utilizing quad arms and quad flippers
(Remove debris under high level radiation and hazard environments. - ,Remove fallen trees - Fire distinguish
- Cutting and crushing obstacles etc.)
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Development of a scale/gain tuning system on WAREC-|
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Research on Man-Machine Interface for operating Universal Robots in Hazardous Environment
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- Design and development of a remote controlled four-armed, four-wheeled
crawler robot named “Octopus”.

- Development of the eight limbs coordination control system for clearing
rubble and saving lives in areas with complex terrain.

- Design of a new control strategy which can fully play the structural
characteristics of multi-arm and multi-crawler to adapt unstructured
environment without using external sensors.
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Octopus for Natural Disaster and Hazard Field
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Development of leg
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- Versatility in locomotion styles of ladder climbing,
crawling on uneven terrain, quadruped walking
and wheeled driving

. . S . . Position and Posture A model of a ladder(red)and the position
- Wiring going inside high-power actuator units and posture estimated ladder(green)

with hollow structure without exposure
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Director: Prof. Hiroshi FUIIMOTO
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Advisor.Masakatsu FUJIE

B R Advisor BEL  1EZE Masakatsu FUIIE

B fAFEFRE Rescarchers
AR  E— Hirokazu AKAKL BF  #Z HioyukiIsHI, BHE B Eijilwase, ¥E  {SZBB Shinjiro UMEZU,
BER — Kauyuki KANOSUE, JIl b Rt vasuo kawakamy JIIAS  JETT Hiroyuki KAWAMOTO, B EF  EM Shigeki SUGANO
BB FX AsuwTAKANISHL, =8 B SawshiMIURA, B BB Tomoyuki MIYASHITA

B EEMFE Guest Researcher
R Takeshi ANDO, JIIf  FItH Kazuya KAWAMURA, JBA E Kaoru SAKATANIL HAF  #1H Toshiyo TAMURA
R 18 BoZHANG, 2 #F5 Takeharu HOSHI

N BEMRE Adjunct Researcher
IME P YokoBavasH, B FRE vasutaka NAKASHIMA, 8T 5F88 shiho MaTsUSHITA, W/l 78 Hiroshi YAMAKAWA
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Research on Sensibility, Recognition and Assistive Technology

QKA B2 M2 ANBOMZ Hk % @ mbL LI § 572012,
MLAG RO RS LWM SR OBREHS T 5,

@:E B BERE AN  BATEEDOIRITCEH M ALY, vaET4 TN
0 —2 GEBh S RERERE) 2 58 W32 FEEML 35,

@:EBSE OIS ¢ BT By ICIRENRIM % 52 5 Z & Tl e B
DOERVPAERT L, INEHCTHEPICEZMEANDO) N T —
Tar~\OEHEE T 5.

+ Sensibility and Recognition: Hardness identification is one of the most important tactile
senses in humans. This study investigates the differential threshold of hardness for
different finger postures of pressing.

+ Motion Analysis: The identification system of Locomotive Syndrome by analyzing
three-dimensional joint kinematics data during walking is developed.

- Application of the motor illusion: Vibratory stimulation of the tendon of the agonist's
muscle causes a motor illusion. This study examines the possibility of application to
rehabilitation for paralysis caused by stroke.
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Development of Intuitive Teleoperation Robot using the Human Measurement
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Application of the motor illusion
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+ Medical robotics technology applied to
infrastructure inspection

- Intuitive interface to operate a different
structural robot from human body

+ Embody the image to grab and operate a robot
for filling the physical difference from human
and robot (embodiment) Tips

Pipeling robot
Bent
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Intuitive 6DOF Interface
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Research on Instantaneous High-power Motion Generation by Whole-body Coordination of a Humanoid Robot
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+ Robot joint mechanism capable of instantaneous high power demonstration

+ Whole-body coordinated motion generation method cooperate with elasticity of
multiple joints
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Advisor: Yoshiyuki MIWA
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B ffFEFTE Researchers
L ¥ Shigeru UESUGI, KB F swmonva, B #Hi Tetsuya OGATA, ﬁ}b & Hiroshi G.Okuno
INE BRI Tetsunori koBAYASHI, B FRZ Hideyuki SAWADA, 2 XYY FPLIP PP — Alexander scamitz, SE & wei WANG

H EHMHRE Researcher(without tenure)
A& #B#C Hiroki MORI

B REMREE Adjunct Researcher
PHF—=L RIS Z+TUHPA Gonzalo Aguirre Dominguez, BIL FEHA Hiroaki ARIE, #RFF BB Shiroh 1TAL MF ¥ Yo KOBAYASHI
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Research on Active Coordination Technology for Human Symbiotic Robot
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+ Development of Human symbiotic robots that can work with humans or support them in
daily life, public and medical and welfare services.

+ Study on Safety and work-efficiency that are required for Human symbiotic robots
sharing a place at the same time with humans.

+ Two major subjects: Modeling the interaction between humans and robots both from a
psychological and physiological viewpoint, Developing novel control theory and intelli
gence based on these models.
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Flexible object-handling and drawing learning by humanoid robot with deep learning
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Our research interest is on a machine intelligence which interacts
with the dynamic environment. We are challenging this theme by
taking constructivist approaches with robot systems and neural
network model (deep learning). The approach includes imitation
learning, linguistic-behavioral integration, human-machine cooper-
ation, and multi-modal active sensing.
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Flexible object-handling by .
humanoid robot with deep
learning
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Research on Human-Robot Communication
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+ Study on the role of body expressions on conversational protocols. SCHEMA :
+ Study on the use of robots for group communication activation. SABEEFIZSETEORY ~ l
- Study on conversation-based entertainments. SCHEMA : "

A multi-party conversational robot. ‘
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Adaptive Assisting Device for Practicing Golf Swing Using Control Moment Gyroscopes
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+ We develop a wearable device to adaptively control golf swing.

+ Control Moment Gyroscopes assist a user to achieve a desired orbit of patter
swing by providing force feedback.

Swing; control devicewiti:CNMG

Control Moment Gyroscope% FL /=
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Swing control device using a control
moment gyroscope(CMG)



