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Abstmct：Tb1existence(tel-existcnce)isaconceptnamedfbrlhetechnologywhichenablcsahuman
beingtohaveaIealtimesensationofbeingattheplaceotherthantheplacewhe配heorsheactualb
exists,andisabletoinIcmctwimthc妃moteamd/Orvhtualellvimmnents,Heorshecan`Itelcxisti1(teI‐
exist)ｍａＩ巳alwolldwhcIethembotexistsormaviItualwolidthatacomputerhasgencmtedItisalso
possibletotelexｉｓｔｍａｍｉｘｅｄｅｎｖｉｍｍｎｅｍｏｆｌ巳alandviItuaLwhichcanbecaUcdaugmemed
telexjstenceltenablesahlⅢ､anopemtortohaveasensationofbeiⅡ唱ｍａｌＢｍｏｔｅＩ己alellvimIlmemwhe尼
asunogatembotexists,ｗｈｉｌｅｂｅｉｎｇａｕｇｍｅｍｅｄｂｙａｖｉＩｍａｌｅｎvimnmentsynthesizedbyacompute区
whosestmctmcisbasedonthcsensorinfbmationonboamthelCboLInthiskeynotepapeLtheconcepl
oftelexistencelsexplainedamdexpclimcntaltelexistencesystemsaIBi､tmducedmeconceptof
telexjstcnce,ｉｅ.,viltualexistenceina妃moteorcompute眼genemtedenvimnmenLhasdevelopedimoa
natjonalR＆DschemeofRPCUbed(Real-timeRemoteRobotics)fbrtheadvancedandcomfmtablelifeof
the21stcentmynetwmksociety、Ｒ－ＣＵｂｅｄｃａｎｂｅｓａｉｄｔｏｂｅｔｈｃｅｆｆｍｔｔｏwaIdthenextgenemtionof
teleJdstenceB…donthcschemetheNationalR&DPIQjectof'１HumanoidandHumanFnendly
Robotics,!'HRPmsholLwaslaunclBedmAplill998．ThisisaneHblttoime錘tebelembotics,netwoIk
technologyandviItualIcalilyimonetwoIkedUelexistence，Anextgenerationtelexistencetechnology
usmglm⑪（HeadMoumtedPIQjectol）andIetm-応flectivescI巳enisalsopmposedandfbasibiUW
e】menmentsalcconducted
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１.Introduction HoweveEthepmjectwasunsucccssfmlbecauscofthe
fbUowinglcaso正:(1)itispotentialbquitedangemusto
wearapowelmexoskeletonwhenweconsiderpotential
malfmctionofthemachine.(2)Spaceil鴎idethemachimc
isquitevaluabletosto応computels,connDUers,actua0ols
andenelgysou1℃ｅｏｆｔｈｅｍａchine,whicheljminatedthe
spacefbralmlmanopeIator・TTms,Ihedesignpmved
impmcticalinitsoriginalfbrm

IthaslongbecnadesiI巳ofhumanbei昭stopmject
themSelvesinthelBmoteeIIvimmnenLi.e､，tohavea
sensationofbeingpIcsentorexistinginadiiIbxcntplace
otherthantheplaccUleylcaUyexistatlhesameUmc
AnothcrdImmhasbee､toampliiyhumanmusclepower
andse咽mgcapabUiWbyusmgmachineswhile唾selvmg
humandexteriwwithasel嘔ationofdiにctopemliolL

Withtheadventofscienceandtechnology,howev“it
hasbecomepossibletochaUel喝efbrtheIealizationofthc
dI巳amsagajnwilhadiffe肥mconcept､neconceptof
pmjectingomselvesbyusinglObots，compmcIsand
cybemetichumaninteIfaceiscalledtelexistencc（tel‐

existence).Thisconceptexpandstoincludepmjectionm
acomputel首genemtedvirtualenvimnmenLFigu[c1
iUusmUestheonginalideaoftelexjstenceusingtlBe
origiImlfiguIBpUblishedinl982mJapaneseandml984
mEnglish[1１

Inthelatel960sl巳seamhanddevelopmempmgamwas
plannedonapoweledexoskeletonthalａｍａｎｗｏｕｌｄｗｅａｒ

ｌｉｋｅａｇａｒｍｅｍ・AconceptofHamjmanwasprDposedby
ＧｅｎｅｍｌＥｌｅｃｍｃＣｏ,fOrexamplc,thalamanwcanngthe
Haldimanexoskeletonwouldbeabletocomnmndasetof

mcchanicalmusclesthatmultipｌｙｈｉｓｓＵｍｇＵlbyafactor
of25,yetinthisunionofmanandmachmehewouldfeel
ObjectandfbIcesalmostasifheweIemdjI巳ctconmct
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