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Director of the Mobiligence Program:
Hajime Asama, Professor, Research into Artifacts, Center for Engineering (RACE), The University of Tokyo

Mobiligence Program Term:

Academic Year from 2005 to 2009

Hajime ASAMA

Body, Brain, Environment:--

The Mechanism of Animal Adaptive Motor Function is Clarified through
Systematic Approaches with the Integration of Biology and Engineering

AEBOBE

M, RLAFRECHVTERNICTHITDIENTED.

COBOWITEIREN (L, WERBICK O>TEGZODNDZEDLR
S5NTNDN, EDANZXLREEAEBSNTEOTHL
FO). REFERECTE, COXDFBEMWVITEIRENZ, <
CETEUDEIR, B, REOEGVIEEERICKOTHIR
SNDEDEHO R, [BEN] CHATWND
ABERACE, EMZLETZZMEL, BEEEZDR
SICEDWCETILL, DRT r HRGEDRMZER UTc
EFIEZTTV, AT RTLZBRIDIET, BERHE
BANZXLDO@RPZRD. SESEEEDBICHNTENZ
WO LEIF, EROVEHARZITOIELEEIC, ENODBEMRENT
BDAN=ZALDOBERICHDHBREZBONCTD.

AREONE (7T70—-F)

AFERIACE, ENZETISZDMARSHL—ARIZRD, @i
FEZETIVERMEBNET ) I RMZRS UICERS
ATLETIV BRI DEWND, B - T L5#wEYT
TO0—F ' (CL O TBIHRNERDANZILZBOHNCLT
W< (BERZRDCLE). BIRNICE, £EFOMRE (£
M%), ETIEREALIIRATALELDRR (IF), €7
IWORE (EMF), REDER - 0B (I%) WD, %
NZETZORETOCRICI O THRRZEET D.

F5(C, BRONTEIEENDPTE, (NREDELISEIDSTE,

BRI DANZXL, QRBRICHULTCEFRZEDSED X
NZXL, OEBEFSVICEDESHRE LTOREITET
SEDANZXL, EVDI=DDBMEEECEEL, ENe
N=D2DN7=B\L, MRZITOIELHBIC, BIARNEXRDS

Mobiligence Program Abstract

Animals behave adaptively in diverse environments. Adaptive behavior,
which is one of the intelligent sensory-motor functions, is disturbed
in patients with neurological disorders. However, the mechanisms for
the generation of intelligent adaptive behaviors are not thoroughly
understood. Such an adaptive function is considered to emerge from
the interaction of the body, brain, and environment, which requires
that a subject acts or moves. Therefore, the intelligence for generating
adaptive motor function is called mobiligence.

The present program is designed to investigate the mechanisms
of mobiligence by collaborative research in biology and engineering.
In the course of this collaborative program, the following steps will be
carried out: 1) biological and physiological examinations of animals; 2)
modeling of biological systems; 3) construction and experiments on
artificial systems by utilizing robotic technologies; and 4) creation of a
hypothesis and its verification. The goal of this program is to establish
the common principle underlying the emergence of mobiligence.

Research Approach of the Mobiligence Program

In this program, the mobiligence mechanism is elucidated by the
constructive and systematic approaches', through the collaboration of
biologists and engineering scientists who developed biological models
by integrating physiological data and kinetic modeling technologies
(see the chart on page 3). In other words, the Mobiligence Program
is pursued by integrating biology and engineering, i.e., physiological
analysis (biology), modeling and experiments on artificial systems
(engineering), verification of models (biology), and discovery and ap-
plication of principles (engineering).

In the following discussion, the focus is on three adaptive mecha-
nisms: (i) Mechanism whereby animals adapt to recognize environ-
mental changes; (ii) Mechanism whereby animals adapt physically to
environmental changes; and (iii) Mechanism whereby animals adapt
to society. Research groups for each of the categories listed above
are organized. The three groups conduct their respective research and
clarify the universal, common principle underlying the mechanism of
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CNETUTZEUHET DRRBETE Z1TOCTLD.

WIMHEDROZEHFCORESDLES - F1T

»

»

RRIZERIZES Journal of Robotics and MechatronicsiCH (35
BRI Special issue. Journal of Robotics and Mechatronics,
Vol.19, No.4, (2007)
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1, Vol. 46, No. 12, (2007), sHAIS8HHSS
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»

2007F4858 (K) ~68 (&) [T, 15 JF7DUniversity of
Padua [CHEWCTEED—2 3w FInternational Workshop
on Mobiligence (Emergence of Adaptive Motor Function
through Interaction among the Body, Brain, and Environ-
ment) ZBIEL, 12HDFEEDTHONC. BEIKNDINTD
MAN—DRERZTV, 1YUTOMREEBERICEET
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DM A —HF A XU VRIDLDERSN, 4HDE
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TLEIT -3V EBRINEZTOIC. 35, BEHRAES
(&, Jean-Louis Deneubourg (Universit Libre de Bruxelles),
Pietro G. Morasso (DIST, University of Genova, Italy), Kier
G. Pearson (University of Alberta, Canada), Kouhei Ohnishi
(Keio University, Japan) D48 T D.
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»

The 3rd International Symposium on Measurement, Analysis
and Modeling of Human Functions (ISHF2007), Portugal, June
(2007).

2007 International Congress of Comparative Physiology and
Biochemistry (ICCPB-Brazil 2007), Salvador, Brazil, Aug. (2007).

SICE Annual Conference 2007 (International Conference
on Instrumentation, Control and Information Technology),
Takamatsu, Japan, Sep. (2007).

We have conducted the following research activities to date:

e Special issues of journals

»

A special issue on Mobiligence was organized in the Journal of
Robotics and Mechatronics Vol.19, No.4, published in August
of 2007.

A special issue on "Understanding of Social Adaptation
Function of Biological Systems and Technological Applications”
was organized in the Japanese Journal of the Society of
Instrument and Control Engineers Vol.46, No.12, published in
December of 2007.

e Mobiligence workshop and symposium

»

The International Workshop on Mobiligence (Emergence of
Adaptive Motor Function through Interaction among the Body,
Brain, and Environment) was held in University of Padua, Italy
on Apr. 5-6, 2007. 12 speakers made presentations including
members of each group of mobiligence program.

The 2nd International Symposium on Mobiligence was held
at Awaji Yumebutai Conference Center, Japan on July 18-20,
2007. Symposia organized by each group of the Mobiligence
program were held on the first and second day of the sympo-
sium, which include 4 invited speeches and 21 oral presenta-
tions. The invited speakers are; Prof. Jean-Louis Deneubourg
(Universit Libre de Bruxelles), Prof. Pietro G. Morasso (DIST,
University of Genova, ltaly), Prof. Kier G. Pearson (University
of Alberta, Canada) and Prof. Kouhei Ohnishi (Keio University,
Japan). The members of Mobiligence program presented the
current research activities in their presentations.

e Organized sessions on mobiligence in the domestic and
international conferences such as followings:

»

The 3rd International Symposium on Measurement, Analysis
and Modeling of Human Functions (ISHF2007), Portugal, June
(2007).

2007 International Congress of Comparative Physiology and
Biochemistry (ICCPB-Brazil 2007), Salvador, Brazil, Aug. (2007).

SICE Annual Conference 2007 (International Conference
on Instrumentation, Control and Information Technology),
Takamatsu, Japan, Sep. (2007).
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Objectives of the Mobiligence Program
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Contribution toward the Biological Field

Analysis of Adaptive Motor Functions
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Contribution toward the Medical Field

A New Remedy for Motor Impairment
and Rehabilitation Support Systems

Constructive Principle of
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Exploration of the New Research Field

Establishment of a Research Organization that Integrates Biology and Engineering Training
(Engineering scientitsts to conduct biological research/Biologists to conduct engineering research)

Contribution toward the Engineering Field

Artificial Intelligence Systems

Various adaptive motor function mechanisms used by animals
will be studied. In the medical field, the results of our research
will contribute to the discovery of a method to improve motor
impairment and develop rehabilitation systems. In addition, in

the engineering field, the results of our research will contribute
to the determination of the constructive principles of artificial
intelligence systems. Furthermore, we will explore the new re-
search field, mobiligence, establish a research organization that
integrates biology and engineering, and implement programs to
train engineering scientists and biologists to conduct biological

and engineering research, respectively.
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Steering Committee
The tasks of the Steering Committee are as follows:
» Establish goals for the Mobiligence Program
» Plan and coordinate research
» Evaluate research results and consult
» Determine the procedures for the public invitation of proposed
topics
» Organize symposiums and research meetings for the purpose
of developing related research
» Plan publicity of research results

» Encourage close relationships among researchers, i.e., informa-
tion exchange, mutual understanding, and communication

» Plan international research and lectures by members of aca-
demic societies and announce interim and ex post evaluations
of progress

» Devise programs to encourage collaboration among biologists
and engineering scientists and establish a research center and
research organization
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The Steering Committee

(EfRFEZE Director)
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Hajime Asama,
The University of Tokyo
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Roles in the Steering Committee

RFEEEIMO XL O, HRAHRTE, TEFE - $15

- Management of the Mobiligence Program

- Establishment of program goals

- Planning and coordination of research
and summarization of results

(TREHBE Members)

RIFEEMOXE®D, HRAHRE, TEFE

REF HEX (GRILKE - Hi%)

Masafumi Yano,
Tohoku University

SEK B (BIERNKS - £2%08)

Kaoru Takakusaki,
Asahikawa Medical College

{PHE 750) (RRIEAZ - 8
Koji Ito,
Tokyo Institute of Technology

T O (RSHRE - 50R)

Kazuo Tsuchiya,
Doshisha University
B8 & (umExs - #5R)

Hitoshi Aonuma,
Hokkaido University

KEBE N— (BPKZE - HR)
Koichi Osuka,

Kobe University

BlE = (RRAF - HiR)
Ryohei Kanzaki,

The University of Tokyo

68 EX GbRE - %%)

Akio Ishiguro,
Tohoku University

KB B GRRAZ - #3R)

Jun Ota,

- Management of the Mobiligence Program

- Establishment of program goals

- Planning and coordination of research

RIHEFIMOXESH, FARAHRE, TEHFE

- Management of the Mobiligence Program

- Establishment of program goals

- Planning and coordination of research

AVHREEIRD XE &, HRAHRE, TERFE

- Management of Group A Research
- Establishment of program goals

- Planning and coordination of research

BIIARERD K& &, HRAEHRE, LEFHE

- Management of Group B Research
- Establishment of program goals

- Planning and coordination of research

CHIARMO X & &, ARAHRE, LEFE

- Management of Group C Research
- Establishment of program goals

- Planning and coordination of research

DIHAFKERD X & &, MERFHRE, TERE

- Management of Group D Research
- Establishment of program goals

MEHHRTE, EERHE

- Establishment of program goals

- Planning and coordination of research

MELHRE, EERHE

- Establishment of program goals

- Planning and coordination of research

- Planning and coordination of research

WA RE, CERE, BB, LK

- Establishment of program goals

- Administration

The University of Tokyo - Planning and coordination of research

HREMDEIE H K OEH

- Evaluation and consultation

- Publicity

IR $= (RERIEEOES D < O TEHERHN - BF)
Shinzo Kitamura,
Hyogo Assistive Technology Research and Design Institute

]} BR (ERIEKRY - BHIHR)
Ryoji Suzuki,
Kanazawa Institute of Technology

X IRE (EEFHER - 2ERR)
Shigemi Mori,
National Institute for Physiological Sciences

Rolf Pfeifer (Univ. of Zirich, Switzerland - %)

Rolf Pfeifer,
University of Zurich, Switzerland

Sten Grillner (Karolinska Inst., Sweden - %)

Sten Grillner,
Karolinska Institutet, Sweden

Avis H. Cohen (Univ. of Maryland, USA - #i%)

Avis H. Cohen,
University of Maryland, USA

HEEMRDENE H K UFHD

- Evaluation and consultation

MRERDENEE KV

- Evaluation and consultation

MREMRDENEE KV

- Evaluation and consultation

MREMRDEIEE KU

- Evaluation and consultation

MREMRDENEE KUEHED

- Evaluation and consultation

~N
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BRE : PBED KABETICHIDHEREFIE - BADOMARBOREA
Modeling of intra-cerebral mechanisms for motor adaptation to unknown environments
(Leader: Koji Ito, Professor, Interdisciplinary Graduate School of Science and Engineering,

NITBAICHBERABHRZENT Tokyo Institute of Technology)
DN - IRIZERIDARR, 2) {TENEI
HEED TS 00RREE, 3) - Sk - S B S - B
REDSBNSNDEDHEDTT | | Dons-OIORSE  BIERO BN i
(FARARS | OB RRELASHERSRMARE - £3UR)
Anticipatory adaptation of sensorimotor coordination

(Leader: Toshiyuki Kondo, Tokyo University of Agriculture and Technology)

VB 7Z=B18T.

Group A

We aim to understand the sensorimotor
coordination mechanism for environment
cognition and anticipatory adaptation
from both sides of brain/neuro-science
and system engineering.

Group Leader:
Koji Ito, Tokyo Institute of Technology

AR 1 7 R (T & B FHRER

Anticipatory adaptation by intrinsic bias

Koji ITO Toshiyuki KONDO

BNRIECH (2 ELEE

Adaptation to dynamic and unpredictable environments
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/A%P}I Subscribed Research Group

NRBEBEIEE  BSFEEDSFHTE LTI XA S
(FARHRS  MBEE - UBERZASRIEBSHRSR - #E) Research Group
Optimal motor investments: algorism of instantaneous gain rate computation
(Leader: Toshiya Matsushima, Hokkaido University)

NEECRB(CHAT DREBHROAN—HZFB UICEBEHHETILICET DR A
(FAFRAFES ¢ (VOB - BRI EAS S TS TR - D) s MATSUSHIMA

Learning and control model in consideration of inconsistency between vision and tactile
(Leader: Yasuharu Koike, Tokyo Institute of Technology)

BRNRIZ T (CHTDE2HRBHROMBE CREDEILETRR
(FARARS NI E - REAXZAZRESHAIH - B0
The role of the prefrontal cortex in advancing cognitive adaptation under unknown circumstances

(Leader: Tadashi Ogawa, Kyoto University)
Yasuharu KOIKE Tadashi OGAWA

WEEBRRERICLDE b - & MERANBEIRDRBELDHAF
(FARARS  RBRX - RUASHEASTZE - 20%)
Study of optimization for the cooperative adaptation between motions of two persons by mutual
tracking experiments
(Leader: Yasuji Sawada, Tohoku Institute of Technology)

NBSEMBOSEBEDAX DX LDEER
ARKES : N B RRAZESE - E30D) Yasuiji SAWADA Akira MURATA
Brain mechanisms for recognition of bodily self and others
(Leader: Akira Murata, Kinki University)

B=5-Za20VETIVCEDL ERRSEHBHROMS LIS ECHETEFHEHE
(FARARSE : MBEE - BIIBRFMAPMBERETU VI TIVARR - 28
Multimodal sensorimotor integration and behavior induction between other and self based on mirror
neuron model
(Leader: Tetsuya Inamura, National Institute of Informatics) Tetsunari INAMURA Jun TANI

BRETIVICEDOIR - BRDICHDREBIEDBNK(CEET DR
(FARHARSE : 8 F  RUITHEARESHRAMBSZHRESHARE VS — - F—LU -5 )
Understanding "Organic Compositionality" in cognitive brain mechanisms
(Leader: Jun Tani, RIKEN)

REEMBOR—HEMALLEB EFEETIV BeLtEERIRT MRV RT A
Learning and control model in consideration of inconsistency Relationship between mirror neuron system and
between vision and tactile embodied self and others representation
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Group B

Animals express “real-time” behaviors
among circumstances which are complex-
ly altered. This research group B aims at
elucidating the mechanisms of body-brain
interaction that enables to generate and
select the adaptable motor behaviors.

Group Leader:
Kazuo Tsuchiya, Doshisha University

Kazuo TSUCHIYA
Naomichi OGIHARA

Kaoru TAKAKUSAKI

Koh HOSODA

10

ETEI’}I Planned Research Group

BEIOBENTTENDFEE CER(CES T DREMKE
(HRAKRE : BEAN & - B ERNAZESS - £3IR)

Neuronal mechanisms of generating and selection of adaptive behaviors
(Leader: Kaoru Takakusaki, Associate Professor, College of Medicine, Asahikawa Medical College)

BREESNNRICED BB TERRIEDERR

(FARARSE : MREB - RBAZAZRIBSHARER - BIZ0)

Exploration of the principle mechanism of generating adaptive locomotion on the basis of
neurophysiological findings

(Leader: Naomichi Ogihara, Assistant Professor, Graduate School of Science, Kyoto University)

i - IRIB - SEOENBEFRICKLDENN0IE—Y 3 VDTSFNEIR
(FARHRS : BB # - KRASFKFHRIZHRAR - EHE)

Realization of adaptive locomotion based on dynamic interaction among the body, brain, and
environment

(Leader: Koh Hosoda, Associate Professor, Graduate School of Engineering, Osaka University)

HITEBDRIFE

Emergence of locomotion

HITEHDYRTLETIL

System model of locomotion of animals



Research Theme

/A%P}I Subscribed Research Group

NHTRESHEDICHDRFEENRDETIULLICEET DR S
(FRRRES  WHER - BRAFASRLERARR D) Research Group
Reflex walk modeling for physically changed person
(Leader: Hiroshi Yokoi, The University of Tokyo)

B3V b-VIUREY AT AL SHKEEBRBIBIC L DEMREEPIRDBICHEREDRRO B
(FARARDS | FHAREN - RRASAZITIERIE TS RARE - 5860
Study on brain adaptation using rat-machine fusion systems and multi functional neural electrodes
(Leader: Takafumi Suzuki, The University of Tokyo)

Hiroshi YOKOI

MRz RIFT DMREHCH (T2 BARDEE = BMIATHEITT
(FAARARS | BHBE  REASZKSHRESHAR - #5)
Analysis of relation between neuronal coding and body movement using BMI

(Leader: Yoshio Sakurai, Kyoto University)

Takafumi SUZUKI Yoshio SAKURAI

WRE: - PR - BERXICH(TDCDR/DEMN, BRIV BIEBEDRRR
(FARARS | W R - KIRAZAS L #EERSR - EH3E)
Exploration of reinforcement learning and motivation mechanism in the brainstem-midbrain-basal
ganglia circuits
(Leader: Yasushi Kobayashi, Osaka University)

WEF Y — =N T DA BZ BT D
(ARAERS &N FRSWRPAEEZELEESHRR - 8120 Yasushi KOBAYASHI Kazuhiko SEKI
Neural correlates of muscle synergy in hand movement
(Leader: Kazuhiko Seki, National Institute for Physiological Sciences)

WRNEEX(C K DREEENHIH
(FARAKRS : B3 & - LESMAPMRSEERHARR - )
Movement control by the basal ganglia

(Leader: Atsushi Nanbu, National Institute for Physiological Sciences)
Atsushi NANBU Shinji KAKEI

BN SB FOREKIERICH(FDEM - fIHEEDEHZE T OES695HD
(FAARARS : B 186 - UDEARREESAAKBRREGERSZSHRR - ARS)
Quantitative evaluation of movement disorders in muscle space for patients with cerebellar degeneration

or Parkinson's disease
(Leader: Shinji Kakei, Tokyo Metropolitan Organization for Medical Research)

P20 AICED S HTDREBBIO X N Z X LADTERIVIEEE
(ARAAKRDS : 1Bl [F - BIE0 SRS —BRHR - Z2R) Takashi HANAKAWA

Understanding of adaptive mechanisms of gait by combining neuroimaging, electrophysiology and
computational methods
(Leader: Takashi Hanakawa, National Center of Neurology and Psychiatry)

HITRESHEIDIHDRIHEBDRDETIULICEIT K B F Y — R DRAEEERD
Reflex walk modeling for physically changed person Muscle synergy and spinal neural network

1"
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Group C

We have investigated mechanisms for the
formation of social hierarchy and adap-
tive mechanisms for individuals to exist
in a society, which are both, emerged
from individual interactions. Towards this
goal we perform novel approaches that
combine neuroethological analysis and
mathematical modeling.

Group Leader:
Hitoshi Aonuma, Hokkaido University

Hitoshi AONUMA

Jun OTA Daisuke KURABAYASHI

RIGETENEIRD D R T LANIEAR

(FARARKRSE  FBICE - WBBARZEIRISHARPA - A

Systematic understanding of real time selection of behavior pattern

(Leader: Hitoshi Aonuma, Associate Professor, Research Institute for Electric Science, Hokkaido University)

BROUSHERIBEBOBRIVIERR

(FARARKRE KB I - RRAZAZ R T SRARE - EHIR)

Constructive understanding of the mechanism for formation of sociality in insect
(Leader: Jun Ota, Associate Professor, School of Engineering, The University of Tokyo)

BROMEHHIBEBOIEMIECT IR
(FARHKRS : EMAH - RRIFAZAZSRIETZHAR - EHE)
Principle of the formation of insects’ sociality under the different stages of complexity

(Leader: Daisuke Kurabayashi, Associate Professor, Graduate School of Science and Engineering, Tokyo
Institute of Technology)

JAOF¥ DRIE1TE

Aggressive behavior of crickets

AKX OWEBNET U VY

Cricket brain and dynamic model of behavior and internal state



Research Theme

/A%P}I Subscribed Research Group

REROUZTE 2 DEEREBZETILE LICBERHAR S
(AFRAKS « =F # - WBBAZAZRMINRERISAAR - EH5R) Research Group

Molecular, physiological ant theoretical studies on the mobiligence in social insects
(Leader: Toru Miura, Hokkaido University)

NERHRICHIDEERDHOBMRBOEN C
(FARARDS | it Wi RIRKSE2ZE - 2
The evolution of decentralized regulatory mechanisms in insect societies
(Leader: Mizuki (Kazuki) Tsuji, University of Ryukyus)

RETEBENFECLIDARRDIRTNES - #HRIANDZXLDEENIREE
(FARHRS @SB - BORRAZRT 20 - %)
Quantitative understanding of song perception mechanism in female zebra finch by collaborative

research in biology and engineering
(Leader: Kotaro Oka, Keio University)

EhBIRHRCECNESDHZWRBZFOA D ZXLDER
(FAARARS : TR - BORRAZESE - £H%)
Social and cognitive investigation on the neural mechanism of mind understanding and adaptive behavior
(Leader: Motoichiro Kato, Keio University)

WEART = [CKDARBETENDFE E RIRDREIKE
(FARARSE | REES  FRIEXRZIAGERD AT LARRR - #E)
Neurohormonal control of development and motivation of instinctive behavior in insects Takashi NAGAO Etsuro ITO
(Leader: Takashi Nagao, Kanazawa Institute of Technology)

BAREBODIZSHDITEE S HEBDIAR
(FARARS © PN BEEAZE)IRZE - )
Modification system for social adaptive behavior
(Leader: Etsuro Ito, Tokushima Bunri University)

BBERTILOBENCH DD DEISTTENDRIR XA DX L
(FARARS  BHEN  BUTHEABCSMAAMBIZREHA LS — - F-LU-5—) Naotaka FUJI
Revealing neural mechanism of mobility strategy in primates
(Leader: Naotaka Fujii, RIKEN)

Toru Miura

Mizuki (Kazuki) TSUJI Kotaro OKA

2D EHBITDMAX N ZXLDHEA
Natural basis of discrimination mechanism for
bird song in zebra finches

L RITEKIBIRECITRT R (C K DEITHIREAERRDA

Revealing adaptive brain functions by Multi-dimensional recording

13
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BRE : KBEBA— KRR EESNRHERETHRID [R7E UIER] (CLDRERENHE
B (FRHES : KRB - RAASBIBEHRAN - 305

Voluntary movements controlled by “Mi-Nashi” created in the motor cortices
HEME AT SR AR L-i88) (Leader: Masafumi Yano, Professor, Research Institute of Electrical Communication, Tohoku University)

MDLBEEERRT BEHC, 50
WAL AT L7ZRIT ORGTRIE BENDN2NLBEREDORE RS

ZRBERENICBONNCT D, (IRRES : AEEA— - BEASASRTEWRR - 308)
Discovery and development of dynamical common principle of mobiligence
GI’OUp D (Leader: Koichi Osuka, Professor, Graduate School of Engineering, Kobe University)

We research the common principle of

mobiligence in CioEEs and lartificlial BT EEIKEEZE T DI ERESRNMORDIBIANERDNSNHBRIE
s Ao o iy il el pil - (RRRES : CREX - BUASASRTSHRN - 559

ciple for realization of artificial systems _ » . . o . .
.p tructi thod y Understanding mobiligence through embodied coupled oscillator systems with simple motile function
Via constructive metnoa. (Leader: Akio Ishiguro, Professor, School of Engineering, Tohoku University)

Group Leader:
Koichi Osuka, Kobe University

Masafumi YANO

Koichi OSUKA Akio ISHIGURO

HRHPRIBRR

Research of dynamical common principle

BWzEEERAN
Thrust the each group and develop the story
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Research Theme

/A%P}I Subscribed Research Group

WEGROBRERPDIZHDOMRY bOBREENEMNEERE/ \TORRITEIRER S
(FARHRS  BLEE  RRASAZRHRESIULARE - EZIR) Research Group
Studying autonomous robots and explorative behaviors of flies to understand biological autonomy
(Leader: Takashi Ikegami, The University of Tokyo)

BROPIT-ESRACHTDRBRIMICLDBERNRIRD AN X D
FRAES : RO B DRAZASREANLHRD - 208) -
Emergence of mobiligence by environment-generation in flapping flight of butterfly
(Leader: Kei Senda, Kanazawa University)

EEINFEIORY IO (CRIFDRBCHIT DBAANZXLDIAR
(FARARS | BUSHE - REAXZASHRIBRSARE - 556M)
A study on adaptation to environments in a network of dynamical elements
(Leader: Toshio Aoyagi, Kyoto University)

BEoDEZHBIDERDETTBEZTDRITILIT X L
(FARARS : &H F - WDAZKSRBISHAAR - EHR)
Basic strategy for trajectory planning in living movements
(Leader: Jun Nishii, Yamaguchi University)

NEFSBERADRERBDENR Y bD—DERICK DEICITE) S HAERIF
(FARARS : BNHT - PWMBASBIEE £
Adaptive behavior and emergence by environment dependent formation of dynamical network in Jun NISHI Atsuko TAKAMATSU

Physarum plasmodium
(Leader: Atsuko Takamatsu, Waseda University)

Kei Senda Toshio AOYAGI

RERDESBREEDFHAEETILE
(FRARARS  JIINSX - UmBASET I - #iX)
Measurement and modeling of human movement mastery process
(Leader: Sadao Kawamura, Ritsumeikan University)

Sadao Kawamura

BOP L/ ETHELESINDA
Vortices induced by flapping-of-wings butterfly

ERZXBRET S50 5 —EBEZ S > TEKD HA REEE

Roles of the limbic system for mobiligence
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BRVSHHEL

Contact Information for Inquiries on the Mobiligence Program

WIHARS | BE — RRAZAINIZHRCEYS— 5D
BHHE KB E GRRAZAZRIZRARRIEBHIN T ZBR - EHR)

KDEHRBERIEIHR—LR—=IESBLUTIEEZ). http://www.robot.t.u-tokyo.ac.jp/mobiligence/
#&)%0 e-mail address : mobiligence@robot.t.u-tokyo.ac.jp

Director:
Hajime Asama,
Professor, Research into Artifacts, Center for Engineering (RACE), The University of Tokyo

Secretary:
Jun Ota,
Associate Professor, Department of Precision Engineering, Graduate School of Engineering, The University of Tokyo

For more detailed information, please refer to our homepage:
http://www.robot.t.u-tokyo.ac.jp/mobiligence/

E-mail address for Mobiligence:
mobiligence@robot.t.u-tokyo.ac.jp

2008.9 1500




