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Research into Artifacts, Center for Engineering
(RACE) was established in 1992, aiming at three
research fields: (1) Design Science, (2)
Manufacturing Science, and (3) Intelligence
Science. After10 years, in April 2002, RACE was
newly reorganized into four new research
divisions, namely: (1) Life Cycle Engineering, (2)
Service Engineering, (3) Digital Value
Engineering, and (4) Co-Creation Engineering. In
April 2005, RACE moved from Komaba II
Campus and was relocated to Kashiwa Campus.
Value Creating Initiative division, supported by
Sumitomo Corporation, was established in
December 2005. All these divisions were very
active during the second 10 year period. In
2012, which is the start of the third period,
RACE introduced two new divisions:
Socio-Artifactology and Human-Artifactology.
Even since the establishment, RACE’s research
objective is to solve problems of “modern evils in
manufacturing artifacts”. RACE has varied out
activities, aiming in pursuing new methodologies
in order to create the unprecedented
relationship among humans, artifacts and their
environment, without shackling conventional
methodologies.

Internationally there are some similar scope
organizations and their target is mainly
manufacturing. However, the concepts of RACE
are wide, since it also includes digital value and
co-creation. The remaining issues are post fields
and materialism.

The necessity of RACE in the University of Tokyo
contains the important mission to construct the
intimate relationship between the society and
University. The members of RACE act in
cooperation with the society, which includes
rapid analysis of information and necessity in
the society and immediately improvements to
return to the society. This methodology is easier
for the small center comparing to the large
organization.

In the third period of RACE, one of the targets in
two divisions is the sociotechnical systems
construction and analysis using co-creation
engineering on the basis of individual modeling
during dynamic variation. Research members of
RACE, together with graduate schools, have
explored a new horizon of artifactual
engineering. We are also planning future
international collaboration with universities and
institutes in various countries, as well as
collaborations with several industries, including
the Center for Computational Science and
e-Systems of the Japan Atomic Energy Agency.

Prof. Seiichi Koshizuka

Director of Research into Artifacts, Center for
Engineering (RACE)

The University of Tokyo
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Research into Artifacts, Center for Engineering (RACE) was founded in 1992, based on a proposal by Hiroyuki
Yo(sjhcikelwva, former President of the University o% Tokyo, with the support of the Ministry of Education, Science Sports
and Culture.

The motivation of this research program comes from the irrevocable consequences on our finite planet of the
unexpected interactions between artifacts, consequences that often lead to unprecedented environmental changes and
major accidents. The fact that such artifacts are created b?; human knowledge implies that we need to carry out
fundamental research into such knowledge, and its use for the creation of artifacts, to reduce the likelihood of these
unexpected interactions.

In design, an abstract concept is generated initially and subsequently embodied into a physical artifact. The concept is
evaluated by the use of the embodied artifact in the real world. The thinking process which leads to the formation of
such a concept is called abduction. The objective of RACE is to establish a new discipline for the design, manufacture
and use of artifacts, centered around abduction. In pursuit of this objective, RACE continues to carry out
multidisciplinary research into the creation, use and systematization of the knowledge which is needed for design.
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Prof. Yokihisa Kuriyama
Field: Technology of Plasticity, Structural
Analysis, Monitoring
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Associate Prof. Taira Okita

Field : Remaining Life Assessment, Nanoscale
Observation, Development of a Non-destructive
Testing Technique
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Prof. Hiroshi Okuda

Digital Value Engineering Division

Field: High-End Computing, Social Simulation
Platform, Hydrogen Society Simulation
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Prof. Shuichi Rokugawa

Field: Satellite Remote Senshing, Exploration
Geophysics, Strategy for Co-creation
Technology
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Associate Prof. Tomonori Yamada
Field: High Performance Computing,
Multiphysics Simulation, Computational
Mechanics
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Prof. Jun Ota

Field: Robotics, Embodied-brain Systems
+ Science, Service Egineering
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Associate Prof. Tatsunori Hara

Field: Service Engineering, Product Service
Systems, Design Engineering

EE— R GRS

BERNE Y —EXITHE ORT 7R,
BRI AT L, BEH

Prof. Hajime Asama

Field: Service Engineering, Robotics,
Distributed Autonomous Systems, Mobiligence

Prof. Seiichi Kosizuka
Field: Computational Fluid Dynamics, Particle
Method, Physics-based Computer Graphics

HE2DFDANTHTEZTEFT  Socio-Artifactology Division
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Prof. Yoshihiro Masuda

Field: Energy Resources Engineering, Methane
Hydrate, Transport Phenomena in Porous
Media
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Project Associate Prof. Yunfeng Liang
Field: Energy Resources Engineering,
Nano-Geosciences, First-Principles and
Molecular Dynamics Simulations
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Prof. Toyohisa Fujita
Field: Recourse Processing, Recycling Technology,
Smart Fluid, Environmental Cleaning
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Associate Prof. Nariaki Nishino

Field: Social Systems Engineering,
Experimental Economics, Multi-agent

. Systems, Game Theory
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Lecture Masaatsu Aichi

Field: Poromechanics, Hydrogeology, Land
Subsidence Modeling
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Prof. Katsuyuki Suzuki
Field: Computational Mechanics, Structural
Mechanics, Design Optimization
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Assistant Prof. Taiki Ogata
Field: Co-creation Engineering, Time Psychology,
Behavioral Science

ZBEHIZEERFY  Visiting Research Division
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Visiting Prof. Norihiro Nakajima
Field: Design Engineering, Computational
Science, Structural Analysis
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Visiting Associate Prof. Keiko Aoki
Field: Experimental Economics, Applied
Microeconomics
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Visiting Researchers
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Prof. Kazuhiro Aoyama

Prof. Eiji Arai

Prof. Tamio Arai

Assistant Prof. Kazuya [shitsuka
Prof. Shiori Ishino

Dr. Mitsuhiro Itakura

Mr. Hiroyuki Ito

Dr. Yasuhiro Idomura

Prof. Atsushi Inaba

Prof. Shuichi Iwata

Dr. Takeji Ueda

Dr. Akihiko Utahara

Prof. Yasushi Umeda

Assoc. Prof. Mihoko Otake

Dr. Koichi Otomi

Prof. Sobei Oda

Prof. Kazuro Kageyama
Prof. Masako Pa%< anai

Prof. Hiroshi Kawai

Lecturer Takaaki Kawanaka
Dr. Kuniaki Kawabata

Dr. Motoyasu Kinoshita

Prof. Takashi Kiriyama

Assoc. Prof. Noriaki Kuwahara
Assoc. Prof. Yanjiang Huang
Lecturer Zhifeng Huang
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Visiting Associate Researchers
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Mr. Shu Ishiguro

Mr. Mitsunari Uozumi

Mr. Enrico Piovanelli
Assistant Prof. Tomomi Kito
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Xavier Defago RRIZEAF

Dr. Hitoshi Kodama

Dr. Kazuya Goto

Dr. Shinsuke Kondo

Prof. Tomohiko Sakao

Dr. Junichi Sato

Lecturer Kazuki Shibanuma
Mr. Satoshi Shimono

Prof. Yoshiki Simomura
Assoc. Prof. Dandan Zhu
Assistant Prof. Cong Feiyun
Assoc. Prof. Susumu Shirayama
Prof. Tadatomo Suga

Assoc. Prof. Masao Sugi
Prof. Hiromasa Suzuki

Prof. Kaoru Takakusaki
Prof. Syouzo Takata

Prof. Hiroyuki Takahashi
Assoc. Prof. Amane Takei
Dr. Takeshi Takenaka
Assoc. Prof. Yusuke Tamura
Assistant Prof. Ryosuke Chiba
Dr. Kazuhiro Chayama

Prof. Ying Chen

Mr. Keiichi Tsujimoto

Dr. Akira Tezuka

Assoc. Prof. Xavier Defago
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Assistant Prof. Masaaki Suzuki
Mr. Hideto Someya

Assoc. Prof. Yasushi Hada

Mr. Yugo Hyotani

2l #E  CranfieldkF

Rk —B8 f#EXFE

P B BARREFIAZEREFEEE
Bz g RRAE

VA.deSouza FALAZ

EE #BF RRAF

LH Yt— BREEAFE

HE EN  HHASANTTROE
B ER SEREE

BH ER  f#PAE

Rr B EBERAF

I mBE  BIiLAE

Bl #E RREEEERAFE
HH EZ HBAEREFOMEHEFEEE
W B REMERZTER

VNG ERAREE
=5 R B’EXF

= X RRIEAF

HH BE RERE

Wi Rz REUEAR

WA & BERRTIOMRREESE
gE M RRAF

Sl 5 RISERATRERE
M &% OEEAF

Prof. Tetsuo Tomiyama
Assoc. Prof. Ichiro Nagasaka
Dr. Akemi Nishida

Prof. Yasunori Baba

Assoc. Prof. VA. de Souza
Prof. Michitaka Hirose

Prof. Koichi Hirota

Dr. Yusuke Fukazawa

Dr. Yoshinari Fukui

Assoc. Prof. Nobutada Fujii
Prof. Hiroshi Hosaka

Prof. Hideaki Horie

Prof. Jukai Maeda

Dr. Akihiko Machida

Dr. Toshifumi Matsuoka
Assoc. Prof. Hitoshi Matsubara
Prof. Taketoshi Mishima
Prof. Yoshihiro Miyake
Assoc. Prof. Sumihiko Murata
Dr. Yasuyuki Yamagiwa

Dr. Susumu Yamada

Prof. Masaru Yamada

Prof. Hiroyuki Yoshikawa

Prof. Yoshitaka Wada
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Mr. Tatsuya Fukushima

Mr. Masaaki MaruyamaMr. Hiroki
Murakami

Mr. Cem Guzelbulut
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The value of artifacts emerges in society, which is structured by
people with diverse values. The Socio-Artifactology division
targets the process of the value co-creation through the
interaction between artifacts and society. Therefore, we aim to
establish a methodology of “socio-technologization,” which means
the construction of valuable artifacts in society. In addition, the
research of the co-creative decision making among various
stakeholders is carried out.
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Studies to maintain deteriorating infrastructure and to save the persons from acute fatigue (Prof. Kuriyama)
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riage for Artifacts: application to deteriorated

infrastructure

On line Physical |

measurement

LT

Japanese infrastructures were built during the high economic growth
period, most of these social fundamentals are deteriorated. To secure
infrastructure joint research work with other universities have been

Indices of
Fatigue

LY |

conducted for Life Cycle Cost reduction through prognostic health © ) Offline
monitoring. Another important aspect is assessment for social value of v Physiological
infrastructure. Concept of “Triage for Artifacts” is proposed and studied in *Body Temperature  Tcoorement
RACE as cross-divisional research theme. * Cardiopulmenary :(L:::: ::;f
Members of fire bureau, coast guard and self-defense force, who save dat Corti:ol, ,g'A

people, are working in urgent and severe conditions. Research work to

save these members is conducted for quantitative assessment of acute || 4ixigsp|cES5 <A DEHEDE SHEHE

fatigue based on on-line cardiopulmonary measurement. Assessment of fatigue based on cardiopulmonary
measurement
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From potential to value creation—Studies on developing new energy resources (Prof. Masuda)
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Concept of N2-CO2 gas mixture injection into

methane hydrate

Methane hydrates in offshore Japan have a huge energy potential, but

there is no economic value unless we recover methane from them. Dr.
Masuda has been conducting challenging research toward commercial
development of methane hydrates as a project leader of the Research
Consortium for Methane Hydrate Resources in Japan (MH21). Research
includes the reservoir simulator development to predict gas production
behavior from methane hydrates, and the design of new recovery
processes in which CH4 molecules in hydrates are produced with
replacement by injected CO2. Final goal is the design of artifacts
I SIBRRICEF2/\ 1 FL— MR (production systems) to create value from new energy resources.

Yzalb—r3v

Numerical simulation of hydrate dissociation in

a porous medium
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Integration of predictive methods for material degradation and a new non-destructive
inspection technique (Assoc. Prof. Okita)
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For safety operation of a complicated and huge artifact, it is necessary
to estimate the degradation of structural materials and to develop an
inspection technique that enables to detect the degradation. We are
currently building up predictive models for degradation in structural
materials with the latest computational science. We are also innovating
a new non-destructive inspection technique for detecting microstructural
evolution. We will expand our study into a maintenance field and a NFVIaL—2IVICIHMHHITAETIV
method to a prompt application of these latest techniques. By LES o . .
integrating these techniques, we will make contributions to efficient and A predictive method for material degradation
safety operation of artifacts in their whole-life. by molecular simulations
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Application of nanotechnology and nanogeosciences into energy and resources development
(Project Assoc. Prof. Liang)
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Development and application of digital oil.

€O, Replacing CH, from Methane Hydrate

My research topics are about energy resources and environment

o b oo
ral :i‘";"f*i- :’:uz..;t:i engineering, including enhanced oil recovery (EOR), shale gas,
%z. . 1 v.:;}" o~ ':;L}.':%K* methane hydrate, and CO, geo-sequestration. Recently, we have
& ‘f’.: - A developed “digital oil” conception, that is, to construct a full molecular
‘ model of crude oil. In combination with molecular dynamics
on, co, cH, co, simulations and first-principles calculations, it is possible to open a
F ll: |- F_‘_I new era in petroleum engineering. In particular, we study mechanisms
_‘I [ I E | I ‘éi r-dl of low-salinity water EOR effect, and develop new EOR agents with the
S T et ] T ] help of nano-sized materials. We make efforts to find solutions for
Bulk Modulus Shear Modulus asphaltene problems, and develop methods to recover the

I XEYINA RL— OCH £CO, ICB %2 5FI% hydrocarbons from unconventional reservoirs.

Researches on CO, replacing CH, from methane
hydrate.
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Aiming at realization of artifact simulator

- multi-agent based simulation of knowledge propagation in organizations - (Prof. Okuda)
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In this study, we propose an agent model based on SECI model for o !

simulating knowledge propagation in organizations. In this model, f

complexity of knowledge is expressed as bit-tag, and worker-agent and 1 Dl A AN P e

knowledge manager agent are introduced. Some parametric study is “

performed for bit-tag length, internalization rates and communication '

pattern of worker-agent, and evaluate acquirement of knowledge to .

verify the present simulation model. Furthermore, scenario simulation is w | e i

implemented with respect to employment periods of worker-agent and e e

the effectiveness of multi-agent model is shown from qualitative o

evaluation of knowledge variation corresponding to joining and leaving I HEBEL -1 FOFTIHE LY FRORLIE

organization. Time histories of the average rate of common
bits of worker-agents
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Multi-agent based simulation of knowledge
pagation
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Artifacts technologies to establish the circulation society towards the sustainability (Prof. Fujita)

AR CHRICT I A IIC KA BREASERICIIEATOE
T AIMDEENSERETOR T ER TX/)VF—DEREIDSFRME
Al RS E R fCEREH BB LN SR 1 —A D SRMBHED )
A7)V EEYDRIBICH T B TENEIEHZITOTVET, L <DHD
: L"f:::ﬁﬂﬁ" HENSDIHEITIILCAZ BV CHEFHELE T, TSI ATHERGICHE
E"y_ Y BBERZEF T BIcdD KKUA L. Kb LIEMMED T FNF A%

maintenance |

Energy consumption Monitoring

—»Exhaustion CO.eq
Inverse manufacturing
design

Motive force

Concept I Design _L“‘ Production |* | Distribution
to recycling .
*Resources

I New technology
“Energy
*Money lMalmlaIs ‘I‘—+ Recycle ¢
_

*Person
Wastes

= Legislation

Estimation of
technology and system
by LCA

R A E R LAY T Z S BRI
Circulation oriented society of artifacts for
sustainability

Resources

Environmental
safeguards

New mines and
energy resources
andsea

Environmental
pollution

HAAFETIREBNRBTOMN IS

Crest (IR Al RES K FIMERRT HEH
BRI AT A

e o )

RIBMEFALT L E= 7RIS

ST 0CH B Rzl 2R

Ik E RS ERE T

Kh'(ikﬁ(’ﬁi‘zl. EARELE
E1ERL

AR BRAHIN |

WEEE. cO2 HE

I AT THEFRA UK UR AT T
Plant factory using purified water in the

HARLTVWE T, EMORBRINIHE. BARDSHREE EENOESH3 1 B
KERD) B A7 )V DBHFEH DU Z I COETS

The artifacts technologies for establishing the circulation society,
toward the sustainable society, are investigated from the production to
the discard. Namely the processing of mineral and energy resources, the
material production, the artifacts design considering waste, the artifacts
consumption and collection, the parts reuse and the recycle of waste
and artifacts, the reduction of wastes are studied in the view point of
research into artifacts for engineering. LCA is utilized to estimate some
methods. Also, for finding way how to reduce the environmental burden
from artifacts, the air and water purification and soil remediation
technologies are considered. The research of material circulation, the
cooperation with developing countries and the co-research to develop
the recycling technology with Europe and USA are carried out by using
artifact studies.

application of artifacts technologies
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New space-borne technology opens revolution of human-earth science and technology
(Prof. Rokugawa)

BHHSDHEREAIFE M TlE. INETOXRFEL LU — R LB EFRE

0)7‘ ZEUSEMITNA, L—Z DARBERH S A—bUFEE THAE
FHIF RS DEFH ZAREN T EADTHRSARD AR INTEE LT
ZDBOEMIE NHEPLBRKEDOREICDENSZZ A L) —FEFIR
MO 2L —ZDBEFRICEDFH I EATEFOER )HROT
KIVF— KERDBEYFERERDIBME. )T LERERA T TIDAY
T AEEANDEE. T EABDOMEREDHI DDLU EWICHFT T EEh %
BRLTVWET,
AL T INSDEBEE G ST HSARDEBINIEE S UICRBLER;
MOREZESHTVE T, EFEMITITAMNMAEE T —RRZ T4 LT M
BY AT TR AMLEER S ONSH) R DHBETE =2 T DEFIH
RHEBHERTVET,

Newly developed interferometric synthetic aperture radar, InSAR in
short, enables us to detect a subtle earth surface movement under 1 cm
precision.

This technology has various potentials for 1) monitoring natural disaster,
2) development of new atmospheric science, 3) application of oil/gas or
water resources and 4) managing the old infrastructures. All of these
require us, human in general, to face the new era of human- earth
relations.

Attached figures show the hazardous events in Kyushu Island observed o .
by InSAR observation from space over 700-800 km. The advantage of l SiRRERLOEA

this map is the fact that this is based on the actual movements of earth Wanizuka, Miyazaki pref., landslide
surface. frequently occurred area
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(2006-2010)
Cumulative
deformation map
of Whole Kyushu
Island  between
approximately
2006-2010
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Value-Synthetic Mechanism of Artifacts in Societies Using Economic Experiments (Assoc. Prof. Nishino)
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?asfz Cf_\:m We have been studying on topics of how artifacts create value in societies,
: especially focusing on its interdependent mechanism among stakeholders.

j t In recent years, people have been living confronted with complex societies
= where relationship among artifacts, human, and environments has

>

| Cage 3

C‘ g o e become even more intertwined. Thereby, it is required to elucidate how
j &/ the value of artifacts is created through interaction among them in
societies, particularly in terms of constructing a theory of artifact design.
For this purpose, our study adopts an approach with economic
experiments that is usually used in the field of experimental economics.
The approach constructs a virtual socio-economic system in a laboratory,
recruits human subjects, and observes how they behave in controlled
experimental environments. It means that value creation mechanism can be analyzed by a synthetic method that actually
constructs a value-creating situation in a laboratory, incorporating a viewpoint of design into the methodology of economic
experiments. Now we study some research issues such as value-synthetic mechanism of modularization technology in the
automotive industry and platform-type product service systems in the electronics industry.

T2Ubh T4 = LB THEY —EAVAT A
DEXETIV

Basic models of platform-type product
service systems
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Advanced simulation technology for the mature society (Assoc. Prof. Yamada)
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Our society has become mature after the impressive period of high
economic growth. In the mature society, we attach importance to
spiritual happiness and repose while the mass production and
consumption are out of the trend of economy and also life style.
Engineers in the mature society have to preserve this society safe. For
this purpose our laboratory starts to conduct research on i) simulation
technology of important structures on supercomputers and ii)
network dynamics study for disaster mitigation. Our goal is the design
of the mature society to be strong in disaster.
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Integrating modeling and monitoring of ground deformation for sustainable geosphere

development (Lecture Aichi)
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abstract land subsidence from InSAR monitoring
data sets

velopment Plan

WBRERICHTZET )Y ?SEfT] =% /’7
Bifie e LAt ERREAF— L
Co-creative scheme for geosphere
development based on the integration of
modeling and monitoring technologies

Resources exploitation from subsurface or waste disposal into
subsurface is vital for industrial activity. It provides much benefit to
human societies as well as harmful effects to environment. Both the
techniques for sustainable development under minimized environmental
effects and the social schemes for balanced decision making are
necessary.

We are integrating ground deformation modeling and monitoring
techniques to estimate and evaluate artificial effects in subsurface. Also,
we try to develop a co-creative scheme for social consensus and
decision making for the geosphere development based on the
information from recent advances in science and technology.
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Human-Artifactology Division
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The value of artifacts emerges thorough their usage of humans
and their interaction with humans. This division aims to research
the value co-creation between humans and artifacts. For this
purpose, we study the cooperation between humans and artifacts,
as well as between people. In addition, the modeling of individuals
that change via the relations with artifacts are carried out, in order
to establish the methodology for “care of individuals” with diverse
values.
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Seeking for cooperation between humans and multi-agent systems (Prof. Ota)
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We consider intelligent systems as consisting of three factors: (a) multiple
robots or intelligent machines (multiple agents), (b) human-beings who
operate or cooperate with multiple agents, and (c) working environments.
Now we deal with "multi-agent robotics", "design of large-scale
production/transport systems", and "embodied-brain systems science and
human analysis" based on motion planning methodology, evolutionally
computation, control theory, and so on. Our final target is to establish
design methodology of multi-agent systems including artificial agents,
humans and working environments through clarifying the underlying
structure and function in the embodied intelligence of these agents.
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Multi-disciplinary optimal design of society-artifacts-human systems (Prof. Suzuki)
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Multi-agent robot systems

Nursing self-training system
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BADETV VKBTIV TZ7 DREHRET Based on the dynamic simulation method and optimal design method, the
Optimal design of golf club by individual interaction problem of artifacts and human is studied. Sports dynamics is

i

cracks

considering corrosion and cracks are being carried out.

modeling complicated interaction problem of sporting goods and human motion, and
g i Tim | not only mechanics, but also individual modeling need to be considered. In
my laboratory, the optimal design of goods that fits individual motion, and
optimization of motion that fits individual body, and robust design method
that is less likely to fail are studied.
Also for the artifacts that operate in the long life span, consideration of
environmental effects and safety against aged deterioration across the
e lifecycle based on the quantitative evaluation is necessary. For the effective

I ERICL DB EER LI CRBERET operation and safety of artifacts, research on the analysis method,
Analysis and design optimization considering  nitoring method, maintenance method, and design optimization method
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Modeling of individuals on service CAD, tourism service, and hospitality service(Assoc. Prof. Hara)
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Service CAD: integrated software for analyzing

EZDHREHEDFEINET, and designing services

We are working on a main topic of the division “modeling of ii_i“—
individuals”. A service CAD system developed in RACE enables users to L

model not only service receivers but also service functions and their o
delivery processes. The system can be applied to general services =T -
including services provided by manufactures. In addition to such — ==

engineering design on services, we are also working on tourism T
information services and hospitality services, which have more human
factors than usage of artifacts themselves. With these analysis of S A - E
artifact-human interactions, a new method of value creation and design _ . .

Web L COERANTS> =275 —E X CT-Planner

for artifacts is expected. - )
CT-Planner: a tour planning service on the web
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Co-creation between people in laboratory experiment and in real world (Assistant Prof. Ogata)
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Experimental apparatus of the cooperative
rhythm production between people

Delay unite—

To achieve smooth and efficient interaction between human and artifact,
we research temporal co-creation between people as shown in
conversation, sports and music ensemble. Using the psychological
experiment such as observation of cooperative rhythm production
between self and other, we investigate the characteristics and the
cognitive mechanism of the temporal co-creation.

In addition, we observe and analyze the temporal co-creation between
people in daily life. For example, using wearable sensors, we observe
co-evolution of body movement in companies. The co-evolution of body
movement between people is considered to facilitate smooth
SATO5 R RN A TS commun'icat'ion and positive imprgssion on the partner of the
SR communication. Through the observation of the daily behavior, we aim
to establish the support method of the daily temporal co-creation.

wearable
deivce

Measurement of proximity and coevolution
in real world using life-log sensors
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Service Co-creation Robotics (Prof. Asama)
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Service co-creation robotics is focused to solve social problems such as
population aging, security, safety, etc., where realization of service
systems is required, which can function according to the needs of users
through real time interaction. For the realization, by utilizing robot
technology, extensive research is being carried out from fundamental
research to understand human including modeling of brain function on
adaptive motion generation and cognition, to research on development

of human interaction technology and service robots that can operate in S

human coexisting environment, and research on system technology = ‘
development and testing according to needs in elderly care, T—EXORY b L1V VZTT—AFERE
rehabilitation, disaster response, and skill education. Development of technology for service robots

and human interface

~YRACE

- Research into Artifacts, Center for Engineering, The University of Tokyo
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An approach to integrate analytical results in designing (Visiting. Prof. Nakajima)
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Simulating an analytical model Simulating an analytical model
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In the designing process, the analysis for objects plays a part of
important role against to the integration. The information technology
brought CAD/CAM/CAE/CIM systems to the process, in order to
improve its productivity. Although they generate big data
reproductively and accumulatively, they are well recognized in now
days. In the case using computational simulations in the process,
analytical models are needed to be verified and validated before
utilizing. An approach is suggested to do so by using parallel computing
environment and revealed by the information visualization and
cognitive visualization.

RETRDDHERIFRZ DA AR

Information and cognitive visualization

REREFT ERABIFEADMGICL 2 REREFRRY AT LT YA Y (BATERER)
Design for safety food, agricultural, environmental and economic cycling system by combinin
stated preference methods with experimental economics (Visiting Assoc. Prof. Aok§
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System for food, agricultural and environmental
economics
HRE RPU—RIE 13 33 4(=1)
RET N uor - We have investigated voluntary and sustainable economic system for
T | e safe food and agricultural business keeping bio-diversity by using

experimental economics and stated preference methods. To design
platform such that agricultural village society can include endangered
species voluntarily, first investigating benefits for consumers for
keeping the bio-diversity, second, modeling the firm's incentive under
the dynamic situation, and third proposing the new system design for
living with endangered species in the agricultural village society.

I A RRIEARER

Tasting experimental economics

®




nE

HISTORY

199248 AT TEMEL 2 —3%1T, ERFICSERER
FEERIRWERNZEE) [ TEARatbT
ZHATIMICEAT AR 7OV MNRE

19N2F 118 FIRAIMIZFERY VKRITLA

19935108 FIBAIHMIFERY VRI T

1993F118 BHE2+ v/ \AIFER

1994118 E2EATIMIZERYVRI T L

19955F108 EIEMATIHMIFERYVRITLA

19965108 FE2EATMIFERES VRITL

1997838 [ITEEHE(LTDHHNATIYICRE TR
OYTy MET

1998568 SACATIYMIZFERIVRITL

1999908  ES5EIATHMTIERERNT VRITL

200038  ERNEREEM

2000108 HBIRAIHIFIOFT L

2001528 [EIRRAVEREEE

20016 F2EAIMIFIOO0FT L

2001108 FEAIHMIFIOOFT LA

20024638  SEOEATIMIZFERY >V RITL

200248 SATHAUINIR-TIZIMETIR-—E
ATE -HAITFEDO4DDHAEERFIHEHRE

200278 FARBAIMIZFOOFTA

2002128 HBSEAIMIFIOO0FT LA
FEEAR BRI

200358  FoEAIMIFIOFIA

2003F128 F/EAIHIFIOOFTL

200448  HEEAIMIFIOF UL

2004FE78  FIEMAIMIFIOFTLA

2004128 F10GAIYMIFIOFT LA

200518  S/BEAIHMIZERYVRITL

2005548  MF v/ \RITHBER

20054E128 HBERIR A =37 7+« 7 (X K ie %) SIS
P& ERE (~20106E38)

20055128 SFITEBAIHIFEIOFVLA

20065E58 BRI A =7 747 (XEREE) WY
PAERITEE RV RY T L

20065108 FENREAIHIFIO0FTLA

20065128 FVBEAIMIFIOFTLA

200738 HF4EAIMIFIOFVLA

20075118 SF|ISEBAIHIFEIOFVLA

2008FE3H HI6AIMIFIOFTLA

20097 HE17/EAIYMIFIO0FTLA

200998 AIYIEHRt 2—45REES

2010F1R HF18EAIMIFIOFTVLA

201038 HF1BAIMIFIOFVLA

2011538 F20BAIHIFEIOFV LA

2011548 BAREFHMEREREEE AT LFERZE Y
RA—EDIIIREEMA T ZaL—3 7]
DIEHER I A BHtA

2012F1R EIBAIYMIFI0FTLA

20125108 HER2EIAIHIFIOFTLA

20124128 SRI20AESLRERIOF T LA (FE23EOO0FTL)

2013F48 HE2OHFDATYTEAZTEHMFIEATIIEAL
DIBEERIFZEERFID2 DDA F AR E

201418 24 AIHIFI0FT LA

2014938 E3EMATHIFERY VRI T
FE25MATHITEIOFTTL

2015828 E26BATHIFEIOFV LA

201578  F27/BAIHITFIOOFTLA

201628 F28EAIYMIFIOFTLA

2017828  HE2EAIYIFIO0FTLA
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1992 April

1992 November
1993 October
1993 November
1994 November
1995 October
1996 November
1997 March

1998 June

1999 September
2000 March
2000 October
2001 February
2001 June

2001 October
2002 May

2002 April

2002 July
2002 December

2003 May
2003 December
2004 April
2004 July

2004 December
2005 January
2005 April
2005 December

2005 December
2006 May

2006 October
2006 December
2007 March
2007 November
2008 March
2009 July

2009 September
2010 January
2010 March
2011 March
2011 April

2012 January
2012 October
2012 Decenber
2013 April

2014 January
2014 March

2015 February
2015 July
2016 February
2017 February
2017 March

Foundation of RACE, Start of Grant-in-Aid Program: "Research
into Intelligent Artifacts for the Generalization of Engineering"
First RACE Symposium

First International RACE Symposium

Relocation to Komaba-II Campus

Second International RACE Symposium

Third International RACE Symposium

Second International RACE Symposium

End of Grant-in Aid Program: "Research into Intelligent Artifacts
for the Generalization of Engineering"

Fourth RACE Symposium

Fifth RACE Symposium

RACE Evaluation Conference at Race

First RACE Colloquium

RACE International Conference at Awaji, Japan

Second RACE Colloquium

Third RACE Colloquium

Sixth RACE Symposium

Establishment of Life Cycle Engineering, Digital Value
Engineering, Service Engineering and Co-creation Engineering
Divisions

Fourth RACE Colloquium

Fifth RACE Colloquium

Commemorative Ceremony for starting the RACE's Second Period
Sixth RACE Colloquium

Seventh RACE Colloquium

Eighth RACE Colloquium

Ninth RACE Colloquium

Tenth RACE Colloquium

Seventh RACE Symposium

Relocation to Kashiwa

Establishment of Value Creation Initiative (Sumitomo Corpora-
tion) Division (Until March 2010)

Eleventh RACE Colloquium

Symposium for Establishment of Value Creation Initiative
(Sumitomo Corporation) Division

Twelfth RACE Colloquium

Thirteenth RACE Colloquium

Fourteenth RACE Colloquium

Fifteenth RACE Colloquium

Sixteenth RACE Colloquium

Seventeenth RACE Colloquium

RACE Special Symposium

Fighteenth RACE Colloquium

Nineteenth RACE Colloquium

Twentieth RACE Colloquium

Start of Collaborative Research with Japan Atomic Energy
Agency, Center for Computational Science & e-Systems (CCSE):
"Integrated Simulation for Large-Scale Complex Artifacts"
Twenty-first RACE Colloquium

Twenty-second RACE Colloquium

20th Anniversary Colloquium (Twenty-third Colloquium)
Establishment of Socio-Artifactology and Human-Artifactology
Divisions

Twenty-fourth RACE Colloquium

Third International RACE Symposium

Twenty-fifth RACE Colloquium

Twenty-sixth RACE Colloquium

Twenty-seventh RACE Colloquium

Twenty-eighth RACE Colloquium

Twenty-ninth RACE Colloquium

Thirtieth RACE Colloquium
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