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Waseda Robots Waseda Robots 
Since 1970Since 1970

1973 : 1973 : WABOTWABOT--11
Mowing Robot Mowing Robot 

1984 : 1984 : WABOTWABOT--2 2 

1992 :1992 : Humanoid Project StartedHumanoid Project Started
MR assistant robot(FujieMR assistant robot(Fujie））ROBISUKE(KobayashiROBISUKE(Kobayashi））

(Hashimoto(Hashimoto））

1992 :  1992 :  Humanoid Project StartedHumanoid Project Started

1995 : 1995 : HadalyHadaly--11

1997 : 1997 : HadalyHadaly--22

1997 : 1997 : WABIANWABIAN
Museam Roboto(HashimotoMuseam Roboto(Hashimoto））

TWENDYTWENDY--ONEONE
（（SuganoSugano））

Museam Roboto(HashimotoMuseam Roboto(Hashimoto））

Humanoid Robotics Humanoid Robotics 
InstituteInstitute

20002000

iSHA(HashimotoiSHA(Hashimoto））
Bugnoid(HashimotoBugnoid(Hashimoto））

WENDY(SuganoWENDY(Sugano）） Chemica Robot Chemica Robot 
(Hashimoto(Hashimoto）） WABIAN II(TakanishiWABIAN II(Takanishi））

WABOTWABOT--HOUSEHOUSE



About my laboratoryAbout my laboratory 
Vision and Image Processing GroupVision and Image Processing GroupVision and Image Processing GroupVision and Image Processing Group
□□ Facial Image ProcessingFacial Image Processing
□□ CG and Visual inspectionCG and Visual inspection
□□ Database and Data visualizationDatabase and Data visualization

established in 1991established in 1991
at Dept. of Applied Physicsat Dept. of Applied Physics

Multimedia Processing GroupMultimedia Processing Group
□□ Sound CreationSound Creation

Ad d i l i t tAd d i l i t t

Meta Algorithm GroupMeta Algorithm Group

□□ Advanced musical instrumentsAdvanced musical instruments
□□ Sound databaseSound database

Meta Algorithm Group Meta Algorithm Group 
□□ Neural Network /  Genetic Algorithm Neural Network /  Genetic Algorithm 
□□ Reinforcement LearningReinforcement Learning
□□ Stochastic optimizationStochastic optimization

Robotics Group Robotics Group to integrate allto integrate all
□□ Humanoid robot / autonomous robotHumanoid robot / autonomous robot
□□ Robot vision / map building robotRobot vision / map building robot□□ Robot vision / map building robotRobot vision / map building robot
□□ Robotic interfaceRobotic interface



Robot applicationsRobot applications

 Secondary industries : Industrial robot
 Machine and materials

 Primary industries: Agriculture robot
Machine and natural environment Machine and natural environment

 Tertiary industries: Service robot
 Machine and human
 One of forth of the population are aged people



Directions of robotics

 Beyond production machiney p
 Robot in human living environment

Beyond software simulator Beyond software simulator
 Robot as a sensor-actuator complex

 Beyond GUI
 Robot as an information terminal Robot as an information terminal

 Beyond multimedia 
R b t b di d di Robot as an embodied media



21th Century Center of Excellence 
program      2003-2007 FY



Objective of Global COEObjective of Global COE





Systematic theory （Methodical Robotics）Systematic theory （Methodical Robotics）

Body model 
b d RT

Psychosomatic 
integration Electromagnetic

particle dynamics Law
Medical robotGrouping by keywordsRelate academic fieldExtract philosophy of RT

based RT mechanism

Human harmonized 
artificial organHigh-functional

composite materiaｌ

particle dynamics

Human robot 
i t ti

Medicine
Law

SafetyEthi

Brain machine

composite materiaｌ interaction

RT system integration

Next-generation 

Cyclical society

SafetyEthics

P-RTP-RT S-RTS-RT
Life support 

robot
Structural 

sensor
network

Methodical

Personal
Physical

Psychological

Social
Secure

Safe
Brain-machine

Interface

g
robot energy

Robot EthicsFuel cell system
Physiology Psychology

EnvironmentSociology

Methodical
Robotics

Previous robot research field
y g

Robot optimal 

Biomimetic machine
Co-create

communication
Next-generation vehicle

Human machine New energy New mobility
S t ti th f RT

p
configuration design

Robot 
Mechanism

H hi
Human body 

Safety and security
harmony Information

technology Co-creationC-RTC-RT
circulate system systemCommunity

Connective
Co-creativeCreate new practical technology

Systematic theory of RT

Robot weight saving and 
efficiency improvement

Human machine 
interface

modeling
Application for real worldCirculate between theory and practice

15/2216/2217/22



COE research activities



COE research activities
Lif t t- Life support systems

Tower B:
WABOT-HOUSE

Tower B: 
Human–robot 
co-existence house

Tower C:Tower A: Human’s RFID guidance robot
(Sugano, Hashimoto)

Simulate elderly walking
(Takanishi) Aichi Expo’05

Tower C:
Robot’s house

Tower A: Human s 
house

Tree climbing and 
R id

Human symbiotic robot 
TWENDY-ONE

(Sugano)

pruning robot
(Sugano, Miwa)
Aichi Expo’05

Rope guidance 
mobile robot (Miwa)

Mobile agriculture
support robot
(Hashimoto)



COE research activities
B i T h l i- Basic Technologies 

Top-View
Mixed input

Chemical Robot (Hashimoto）
ISSP Gel Sympo Poster Award, 2007
IEEE IROS Hewlett-Packard Most 
Innovative Paper Award, 2007

Vertical Narrow Space Robot 
(Hashimoto） 2010  

reality gapreality gap
Separated 1

メルケプストラム
分析

ｔ

m 次元音韻空間
音声信号

メルケプストラム
分析

ｔ

m 次元音韻空間
音声信号

Simulator
[physical factor]

Hardware
[physical environment]real behavior

reality gap

Simulator
[physical factor]

Hardware
[physical environment]real behavior

reality gap

Separated 2分析
クラスタ分析

メルケプストラム係数 cα(m) 代表ベクトル

VME-Map

分析
クラスタ分析

メルケプストラム係数 cα(m) 代表ベクトル

VME-Map

Controller
[control learning ] commandenvironment Controller
[control learning ] commandenvironment

Separated 2

S d 3Physics Based Hybrid Machine 
Learning (Hashimoto)
ISIS & SCIS Session 
Best Presentation Award, 2006

Language Acquisition Learning 
(Hashimoto)
Awarded at IISPJ Conf. 2006

Separeted 3

Monaural Sound Separation 
(Hashimoto 2008



Robotics Research for Future

 Show-time is ending
 Safety, Secure, Low-energy consumption

 24hours nonstop operationp p
 All-weather 

 No license required No license required
 For anyone, anytime, anywhere

 Extended ＲＴ Extended ＲＴ

 Environment, Tool, Furniture
Fusion with ＩＴ Fusion with ＩＴ
 ＲＦＩＤ、ＧＰＳ，Internet



M h 11 2011March 11, 2011

 Shock of  March 11
 What happened ?
 What are happening ?
 What will happen ? What will happen ?



Sumatra
2004,  M9.1,  Killed 220,000 

http://ja wikipedia org/A village near the coast ofhttp://ja.wikipedia.org/A_village_near_the_coast_of_
Sumatra_lays_in_ruin_after_the_Tsunami_that_stru
ck_South_East_Asia.jpg



Haiti
2010, M7,    Killed 220,000 

http://www.aichi.jrc.or.jp/news/entry-369.html
（C）Matthew Marek/American Red Cross



Hanshin-Awajij
1995, M7.3, Killed 6,600

http://www.kkr.mlit.go.jp/hanshin/mati/photo/photo_01.html



East Japan   3.11p
2011, M9, Killed >20,000

http://blog.goo.ne.jp/zen-
en/e/3046632663a5365163a4baaf6aca15c8

http://www.yukawanet.com/archives/3602393.html



Earthquake disasters

 Sumatora: 2004,  M9.1,  Killed 220,000
 Haichi: 2010, M7,            Killed 220,000

Hanshin Awaji: 1995 M7 3 Killed 6 600 Hanshin-Awaji: 1995, M7.3, Killed 6,600
 East Japan: 2011, M9, Killed >20,000

What dose “advanced country” mean ?What dose “advanced country” mean ?



For the future of humankind

System as a surrogate of human
System to extend human ability
System to enhance humanityy y

Human with artificial systems:Human with artificial systems:
What will be realized ?
Where human will go ?



Different phases to Science and 
Technology against Disasters

 Before the disasters
foresight prediction forecasting foretell foresight, prediction, forecasting, foretell
 signal processing, measurement, knowledge eng.  

 In the middle of the disasters
 fail-safe, steps to minimize, emergency functions, p , g y

 maintenance, management, operation eng. 

 After the disasters After the disasters
 restoration, revival, preparation for future

 planning, learning,  understanding, philosophy



Science and Technology gy
for “Never Again”

b i Robust society
 Natural science

 Observation, analysis, understanding
 Engineering

I f t t h i l ff t IT+RT Infrastructure, physical effect, IT+RT
 Cultural science

Individuals mind and body Individuals, mind and body 
 Social science

 Policy social system Policy, social system 
 Civilization, Industrialization, Culture

 Sustainable happiness Sustainable happiness
 Security control technology and strategy 



Center for Research on ReconstructionCenter for Research on Reconstruction 
from the Great East Japan Earthquake,
Waseda UniversityWaseda University

 Director : Prof Yoshiaki Fukazawa Director : Prof. Yoshiaki Fukazawa, 
Waseda University Executive Director

 Recovery from large-scale disaster and 
construction of a new social systemconstruction of a new social system



Research ProjectsResearch Projects
1. Medicine and Health Care: 

・ Research on the needs for scientific/social support and  
administration toward the prevention of health damage caused 
by earthquakes.y q

2. Infrastructure Restoration and Disaster Management Systems: 
・ Disaster analysis and proposal for rehabilitation process for the 

T h k th k d t iTohoku earthquake and tsunami
・ Environmental diagnosis and proposal of countermeasure technology 

for restoration and reconstruction from the Great East Japan Earthquake
・Research related to causes, effects, measures and restoration 

for complex mega disasters; Nuclear disaster and risk governance 
3 Urban Planning and Social Design:3. Urban Planning and Social Design: 

・General study on housing and urban planning for reconstruction 
incorporating harmony with and respect for naturep g y p

・Waseda University Legal Aid Project for Eastern Japan Earthquake 
・Rebuilding a new global social system resilient to large-scale disasters
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