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AbstractTheM,6jJjge"ceprOjectisafIve-yearprOjectstarted丘om200aAllthelifefbmlssuchashumans，

animals，ａｎｄinsects，canbehaveadaptivelyevenindiverseandcomplexenvironment・Suchanadaptive

fTmctionisconsideredtoemergefromtheinteractionofthebody,brain,ａｎｄenvironment,whichisinduced 

bytheactlvemobilityofthecognitivesubjectTheohjectiveoftheprQjectistounderstandlhemechanisms 
fbrthegenerationofintelligentadaptivebehaviorsbasedonconstructiveapproachbycollaborativeresearch 
amongbiologicalandengineeringresearchscientistsThispaperpresentstheabstractoftheprQject． 

Recentlyうduetoagingorenvlronlnentalchangeof

society｝thepopulationorpeoplewhoaresufIeringffom 

thesediseasesisgrowingrapidly)anditisurgenttocope 

withthisproblemHowever,themechanismsfbrthc 

generationofintelligentadapLivebehaviorsarenot 

thoroughlyunderstoodSuchａｎadaptivefimctionis 

consideredtoemergefiFomtllemteractionofthebody， 

bram，andenvironmcnt，whichismducedbytheactive 

mobilityofthecognitivesubLiectBaseonthe 

consideration，wecalltheintelligencefbrgenerating 

adaptivemotorfUnctionwo6ﾉﾉﾉge"caNamely，ｔｈｅ 
腕０Ｍ屯e"cｅｃａｎｂｅｄｅｆinedasintelligencefbrgeneratlng

adaptivemotorfUnctionwhichisemergedbymobility， 

TheobjectiveoftheprQjectistounderstandthe 

mechanismsfbrthegenerationofintelligentadaptive 
behaviors． 

1．lntroductlon 

TheMb6"ige"ceprOjectisafive-yearprqjectstarted 

fiDm2005[1]，whichwasacceptedasaprogramof 

ScientificResearchonPriorityAreasofGrant-in-Aid 

ScientificResearchfTomtheJapaneseMinishyof 

Education，Culmre，Sports，ScienceandTechllology 

(ＭＥXT）Ｉｎａｄｄｉｔｉｏｎｔｏｔｈeplannedresearchgroups 

whichstartedin2005，newtwo-years-researchgroups 

(appliedresearChgroups)willbeselectedandstarthDm 
ZOO6､Thefirstintemationalsymposiumom7zo6j/jge"ce 
washeldinDecemberof2005[ZLinwhichwediscussed 

mainlytheresearchplanandprimaryresearchresults 

obtainedintheplannedresearchgrｏｕｐｓｏｆｔｈｅ 

腕o6i/jge"ceprQjectThisisthesecondintemational
symposiumtodiscussandevaluatetheresearchresults 

softlrinbothplannedresearchgroupsandapplied 

researchgroUpsfbr2006-2007． 

ThispaperpresentstheabstractoftheprQject aResearchApproachoftheMob"/ge"cePrOject 

Theconventionalanalyticalapproachbasedonanimal 

experimentsinbiologyisnoteffectivefbrthisproblem， 

becauseitrevealsonlythesimplebrainfUnctionina 

stationarystate，notthecomplexsystemfUnction 

emergedfiominteractionamongbrain，body，and 

environmentinadynamicstate・Ｉｎｔｈｅ腕０６ﾉﾉﾉge"ce

prqject,wetacklethisproblembasedonconstructivcand 

systematlcapproachbytightcollaborationamong 

biologicalandengineenngresearchscientistsasshown 

infIgureL 

InthecourseofthiscollaborativeprOject，the 

fbllowingprocesseswillbecan･iedout： 

1．Biologicalandphysiologicalexaminationson 

biologicalsystems； 

２．Introductionofphysiologicalmodelsbasedonthe 

biologicalknowledgeandfIndingsonadaptive 
behaviorsofvariouslifefbnnsj 

3，Modelingofthemechanismsonadaptivebehaviors 

ofvariouslifbfblmsbyintroducingdynamical 

Z0bjectiveoftheMob"/genceProject 

Allthelifefbnnssuchashumans,animals,ａｎｄinsects， 

canbehaveadaptivelyevenindiverseandcomplex 

environmentinvarioustypesofbehaviors，suchas 
locomotivebehaviorsintheｆｂｎｎｏｆｓｗｉｍｍｉｎｇ，ｎｙｍｇ， 

andwalkmg，manipulationbehaviorssuchasreaching 

capturing,andgraspingbyusinghandsandarms,social 

behaviorstotheothersubjects，etQSuchadaptive 
behaviorsaretheintelligentsensory-motorftlnctions， 
andmostessentialandindispensableonesfbranimalsto 
sLlrvive・

ＩｔｉｓｋｎｏｗｎｔｈａｔｔｈｅｆＵｎｃｔｉｏｎｏｆｓｕｃｈadaptive 
behaviorsisdismrbedinpatientswithneurological 
disorderaParkinsondiseaseisatypicalexampleof 
disordersonadaptivemotorfilnction，andautismor 
depressioncanalsobeconsidercdasadisorderonsocial 

adaptivefimction． 

１ 



indefiniteenvironment，especiallyinsuchas 
locomotionofamonkey； 

ＧｒｏｕｐＣ：Understandingthemechanismonsocially 
adaptivebehaviors，especiallyinsuchas 
fightingbehaviorsbetweenmalecricketsjand 

GrｏｕｐＤ：Elucidatingthecommonprmciplefiomthe 
viewpomtofbalancedynamics，especiallyin 
passlvewalkingofahuman，andmodular 
collectivebehaviorsofamoeba 

lnadditiontothelOresearchthemesoftheplanned 

researchgroups，weaccepted29researchthemesfbr 
appliedresearchgroupsmthetennof2006-2007.1,the 
"'０６i/jge"ceprOject,varioustypesofcollaborationshave 
beenemergedamongresearchersintheplannedand 
appliedresearchgroups． 

systemmodelsutilizingroboticalldsystem 
methodologiesbiologicalsystems； 

Constructionandexperimentsonartificialsystems 

byimplementingbiologicalsystemmodels;and 
Creationofahypothesisanditsverification． 

4． 

←”ヘリ）

4．ResearchSubjectsandGroups 

lnthemo6j/jge"ceprQject，wefbcusonfbllowing 
threesubjectｓｏｎｖａｒｉｏｕｓｔｙｐｅｓｏｆｌｉｆｅｆｂｒｍｓｓｕｃｈas 
humans，animals,ａｎｄinsects,byorganizingresearch 

groupsoneachsubject： 
GroupA：MechanismwherebyacognitivesUbject 

adapttorecognizeenvlronmentalchangesj 
GroupB：Mechanismwherebyacognitivesubject 

adaptphysicallytoenvironmentalchangesj 
and 

GroupC：Mechanismwherebyacognitivesubject 
adapttoothercognitivesubjectsorits 
society・

Thethreegroupsconducttheirrespectiveresearch、
However,thefInalgoalofthisprOjectistoclarifythe 
universal，commonprincipleunderlyingthemechanism 
ofwo6"jge"Ｃｅ，andestablishthedesignprinciplefbr 
adaptivesystems・Weorganizedafburthgroupto
elucidatethecommonprinciple： 

ＧｒｏｕｐＤ：Commonprincipleonmechanismsto 
generateadaptivebehaviors・

Theplannedresearchgroupsareresponsibletocreate 
thenewresearcharea脈o6iJjge"cetoshowtheenonnous

potentialsofconstnIctiveandsystematicapproachby 
tightcollaborationamongbiologicalandengineering 
researchscientists・Theplannedresearchgroupsstudies
thefbllowingspccificsubjects： 

ＧｒｏｕｐＡ：Undcrstandingthemechanismonadaptive 
cognitionfbrenvironmentalchange， 
especiallyinsuchasreachingmoveｍｅｎｔｓｏｆ 
ａｈｕｍａｎｊ 

ＧｒｏｕｐＢ：Understandingthemechanismonphysical 
adaptationofthebodymotiontothe 

５ExpectedlmpactoftheMob"/gencePrQject 
VarioustypesofadBptivemotorfnnctionmechanisms 

perfbnnedbyanimalsareexpectedtobeelucidates、In
themedicalfIeld，theresultsofourresearchwill 
contributetothediscoveryofamethodtoimprovemotor 

impainnentanddeveloprehabilitationsystems、In
additionDintheengineeringfield，theresultsofour 
researchwillcontributetothederivationofthedesign 

principlesofartifIcialintelligencesystems,Furthermore， 
ｗｅwillexplorethenewresearchfield，油o6jJjge77ce，
establisharesearchorganizationthatmtegratesbiology 

andengineering，andimplementprogramstofbster 
youngenglneeringscientistsandbiologiststoconduct 
collaborativeandmterdisciplinaryresearchbetween 

biologicalandengineerlngresearch,respectively． 
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