TLATIRER R

A | ==
- e =
A - IS




AALhi s LdAb.

FL AT RK > Xtelexistence

o telexistence = tel- + existence EPRIFETE
e tele- ortel- = Distance; distant. BT

e existence =  The fact or state of existing; being. 77




AALhi s LdAb.

BAFFERL (ownership) {TAEZER (agency) B OfIETENL (self-location)

BRI EZ. BREOBEINECODLDTHDEWVWIRBETHY ., I =1V it
(Rubber Hand Illusion; RHI) 2 DRBICEAT 28ERIRRTH 5, BB OMEN L EE L
TNRZR—=E2RKEORY hOBAEREOSHHAZ —RIEI0ELH D, TLATIRZ YV
ATl BEMEIMEBORY PADOBEFAEREZREL D L5 (1. BEEEHEREZDEESRA
BRETEONIBEREICFHEZRLCAEVWIEAINTWS, (BOHS)

ﬁ%i%@tu\%5%%@@@\E;U%@E%u;of@émtﬁ%ﬁ BRBEBICL-T
ﬁbﬂfb%&bi@ﬁ?%% Thbb, ZOREEZEBEDICIT (BEOITAIZKDERTH]
EERICZEDITAZ L2 EICL R &G ﬁLTM%ME#%é TLATIREZ VR

T, REBEORY FE2RBEENCREINER LI ETICBRIETWS, (EEFEEEER)

HODMETEME I, ZOAPSHMEBE L TWBH-AIBATICBBREIZHFEEL TW5 & 2RA]
THETHD, BEDNBEEMICKLPMNERBHIEI—AMELOBRENZEENTH 5,

TLATZYPRZYZATIE, REBOKRY DR GRZRNEDOEIESIC xR E, #
HEICENRDAEW—AMBEDRREZIT>TWS, (FHK3RTEH)




AALhi s LdAb.

BARFrE R (ownership) {TAFAE (agency) BEDOHIEENL (self-location)

BOMBER., TATHRR, BoofBEEAIE. VR (N—F v LY
TUT4) THIEBRELEZITNIER S WEEBELRERZTH D, TH
D, 3BZABRTZIET, PRNE—PLT7NRNKX—0ORy hEBEH wivoflB e etos

DFLWBEE LTEL, VRZER®, RRRET., T05K%ZH
NDOEEE L TDITEARIREE R D,

TLATDRZVRATIE, ZNHICMAT, 7AZX—AFY F%&B o
DDOEERELTITEL, TDRETENESZRAZEICIZ, LWhk L

5. WEBEIREENE L B, 2. VRICIERWL, TLA TP X
R RFEDIRREWR B,

Alter Ego Human

Human

Alter Ego Humanoid

RETLAT P22 2TASNENZR S (1981-1982)



TALhs e LABDL.
NEBIREANEREE L T LA T RRX VR

-

S ———

Telexistence:
Virtual Exoskeleton
Human Amplifier

Robotics
VR
Network

FLATSRAY R, ER ¢ BN ST —RR—VEEET S

ZFNIZKY . hEDLOE | ZDFITITMENGL AN —DZETHLERN G, BEITEIN T ZELAIREELE D



INGEEAIOY T 2 N MALH: A5S_LAb.

AllCKHhoNDDTlE L, AlEE->TEENDZILERT




TALhs e LABDL.
ANTHIgEE oHETF

ZEOORy hEEBEHIHLLEICS L TCTLATTYAZ VR

Al & % AFEIRES DGR
(FEFOH A & R DILR)

_\\

MgeoRy MKk 2H
BIEELMLEICLLT
DHEEO Ry b~DT
LA T RE AT
% B E DEZE

EEHIEICL 2148
HOFEEO R Y k
DIEZENEDH 5 L
|3 RIEZE




AALhi s LdAb.

ANTHIgeE OHEF

ZEOORy bEEBHIELHNEBISSLCTT LA PR EZ VR

Al & % AFEIRES DGR
(FEFOH A & R DILR)

MEEORy MKk 28
FBEEENEICILLT

___DK‘OKFMI!_” DKIQK
e 9,6 -

-~ DHBERRY b~DT
pgrein : LA IURE Rk
'#?v'»r;'u&' gl ‘_.; \ 7L _ 2 Be TS 7s o (R
;&..\\m AL . & J ' :
S =
. | RS
[ J
H ok
e = 0

/ NS BIEEAIC L B8
7 o LN BomagnARy
s ) N DIFENBH 2 s
— e i, | 1+ HEE R
v



- 5oy 2 = \ , MALH: *ES—LAD.
Y P TELRDTLATIV AR R PS
HEREOHG ARy b EEANERICALA > LTES




AALhi s LdAb.

TLATRE R CIRBIH

Al & % AFEIRES DGR
(FEFOH A & R DILR)

MeemrRy M2k 38
BIEZEEHEICIGLT
DHEEO Ry b~DT
LA T RE AT
% e N2 DEZE

EEGIEIC L 214E
HOHMEED R v b
DIEEDEDH 5 W
I3 HE[EESE




AALhi s LdAb.

— KB ~ND—BEH

— SEnE DIEM
—FBCLHEHPMIALTET
DEFEHED

_BREEDTLHALHEOTREES S S
_BEICERE L SMASOBMERTEL

o« ZNF TCHDIEEENTE
—EARPWICaOv 2 —&IZAD > TITH LS
—~- RO EE/=5E/ BEROHER
— BRRIIEZE X~ A] e

LVNIIEY 19804  Alvin Toffler
I’ B 'he Third Wave
ThEDP 5 =0
TH A\/F The Electronic Cottage
EEHFORYDIRR

i)



AALhi s LdAb.

ZD-HDA /) R—r3 v

ADBHOMEZ2ZEZ S
B0 BETIIE { BFEGEDEZE
TLATS ARV RS
- FEHNDOBEREZMEOBHEED
IRERDIBENRE A
— TB/IFIC & 5 B EREEDMHBR L LR
« INDBLDIEEENT
— ERIZZEDBITEBAENETIARVBKNSBEERNSITAS
— KADBEMATILEZDEFRENTENTES

—- BRIZISCTHRBEBEEDH T CILRATZAS
m) TLAT VARG REGALI-BRIRMLBIT IS L B8R




AALhi s LdAb.

RET 2SR

TR EARE
B WBoi7es 1988
® 9178 9178
Bl 765 172588

Aof ERED
Y | mRoER

b 4
BrrEALE Ol
SO S (D3RR

o RN I & D REREH BIERE DR
- B{REEE ORI 5 2B E)
- (85 & TERE] oZEOHEH S OB
—- =g ESEBRS - NEROAN B D TLHBS AR



TLATGORZ VR ITKY

AALhi s LdAb.

RIEERES EIRIENEIRT S & -

HENIRIE DRI D EEH

e EZEIRIETENLLLTH B

FEEREZREHT D EHEICEZT AL ZIRE

. mw%@hh%wémeﬂE%ﬁW%&mfﬁ
W, EELREREZBERNIER

.%'m%‘t:%%ﬁa‘fnf:/ )N DBERE

FETCZ LY T W RIC

o BLMbHIBIRLELNSLDHESIA A]EE

BPREOBELZLABEDL> DFEHEEONS

e EHADHBEBELRENOMFTZE S

TENDARE(C

e BEZFBIT LI L TC2UEBREOBENDZEROE
Nm D HHERTE




ZDIEHIZEH - ALK &<~s—_LAb.

Beelcio CT-AMORBEEDLITA S
HAEWIC—ROIAFILZE T H5HME - REIEFEDOHEPIR
DIBEHRES (I
JA—NILBEDRRICBIT3BENICLSIERNIXMZ
=1

o BENIH O BEHAAE LAY B EIRE % =

o BEITEANT LIEMNETIZRL G YEHEADAOERD
BN 3

o« T—0 +TA 7 - NRNT U REWELEAIMEAT-WIFATIC
FAT, EEDPVOHBIEFZITAD LD IC

o XERCIEFRORBRIWICZEZRZRERIZGAD bR

s BIRFODERECNE/EVCEFIRDBER# A~ D KE

o BN KT - ave s LYy - S DOEZEIH




1ALl s LAbBb.
EMRE TLATPAZ Y AFRDOZEE  1980-present

TELESAR IV : TWISTER W3
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BEEOT LAY R REE 1982-1984

IR AL—TE N .
42 FLA(1983) AVE—F O RFNHETARATLA(1984)

S.Tachi et al.: Tele-existence, in A.Morecki et al. ed., Theory and Practice of Robots and Manipulators, Kogan Page, 1985.
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Mobile Telexistence
System: Televehicle
(1985)

S. Tachi, H. Arai, |. Morimoto and G. Seet: Feasibility Experiments on a Mobile Tele-existence System, Proceedings of the International Symposium and
Exposition on Robots, pp. 625-636, Sydney, Australia (1988.11)
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TELESAR (Telexistence surrogate anthropomorphic robot) 1986-1989

"}
' AEORY b TELESAR ICAYIAAT LS REEBREEZBAASOR Y b
FESONEO LS ICBEICHIFETES (1989)

Susumu Tachi and Ken-ichi Yasuda: Evaluation Experiments of a Telexistence Manipulation System, Presence, Vol.3, No.1, pp.35-44 (1994.2)
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1989-1995

VRZEBINDT LA TV AR VR

Y. Yanagidaand S. Tachi: Coherency of
Kinesthetic and Visual Sensation in Virtua Redlity,
Proceedings of 1994 IEEE International
Conference on Multisensor Fusion and Integration
for Intelligent Systems (IEEE-MFI '94), pp.455-
462, Las Vegas, Nevada, USA , 1994.

WER T LA TR KX

E.Oyama, N.Tsunemoto, S.Tachi and Y.Inoue:
Experimental Study on Remote Manipulation
Using Virtual Reality, Presence, Vol.2, N0.2,
pp.112-124 , 1993.
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or Humanoid Robot Control, Advanced Robotics, vol 17, no. 3, pp. 199-217 ,2003.

o

S.hTac;r;i ét al.. Telexistence Cockpit f




MET LAY AR TELESAR I

2005
2000-2006 JSTCREST [T LAV PREVRAEZRAWAHBEII a5 —>a vy RT L]
2004-2006 NEDOZ'A b &4 7VBHRZIESEE [HIFMH:

JLE.

&V

@=%15HE "TALCh: <is-LARB.

iR W/AHAET LA VXX XAR Yy b DR HZE]




ZANHEEZDMBET LA TP XXX TELESAR IV 2010 1ALk XeS_LAD.
2008-2011#8#%5&SCOPE [Z AMAO'BHICITEN T 5 EZ Faﬁ«®%1$l_i;%7ﬁb7‘_rl/47 ¥ /x&mmﬁ Bﬁ%ﬁ

S WEMERIBE O FE

A FEROTGE

=
/7,
-

i
BaE | TL17CREYR
s |

Mutual Telexistence Surrogate System

TELESAR4

telexistence in real environments

using autostereoscopic immersive display

Susumu Tachi, Kouichi Watanabe, Keisuke Takeshita,
Kouta Minamizawa, Takumi Yoshida, and Katsunari Sato ———
e . ; CEEAR Y B I
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2012
2009-2015 JST CREST [& b 2 ARIAFAEE _$ﬁfﬁ<iﬁ@%%’éc‘:/§ﬁﬁ

BF - ShUjl

Japanese Calligraphy

Master (Local) Slave (Remote)

Normal/Tangential 3-axis Force Sensor
Farce Display HMD lESﬂx_Sﬂ’D_pmel Visual Display x 2 Camera 1920x1080pixel x 2
- Sterea Audio Display Stereo Microphone
Microphone Speaker

Vibro-tactile
Sensor

6-DOF Torso

14-DOF Sensor-Glove x 2 , -: 3-DOF Head
8 7-DOF Arm x2
15-D0F Hand %2

53-DOF

e Susumu Tachi, Kouta Minamizawa, Masahiko Furukawa and Charith Lasantha Fernando: Telexistence - from 1980 to 2012, Proceedings of IEEE/RSJ International Conference on Intelligent
Robots and Systems (IR0S2012), pp.5440-5441, Vilamoura, Algarve, Portugal (2012.10)

e Charith Lasantha Fernando, Masahiro Furukawa, Tadatoshi Kurogi, Sho Kamuro, Katsunari Sato, Kouta Minamizawa and Susumu Tachi: Design of TELESAR V for Transferring Bodily
Consciousness in Telexistence, Proceedings of IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS2012), pp.5112-5118, Vilamoura, Algarve, Portugal (2012.10)
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TiLR (Telepresence internet-
connected Low cost Robot) Robot
Dynamics ¥t A% 2007&(C T L
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TElepresence Platform (2004) o
TR 5 IRTEIFERFE S LT ULy,
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Anybotstt® [QB Avatar] $9,700 - ;:4)
2009 O Ry FERTHBITINS

20134 H'5 Double Robotics
M Doubles $2,500

20124 Suitable
Technologiestt® [Beam]
$16,000
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AVATAR XPRIZE was selected as next

KE D X Prize Foundation ® F {3 % Visioneers Summit A2016F 108 IChfE S Nz HZSummito BWIZ, EKFEED
XPRIZEOWERT —< %, 9DDEET —<OFEN SRR EICH D, FHREBRECDEDNDCEO, VCORTEEELEN DA D
300%0)I\/Ientor CEIEIINZEETED., 9F—LDRET—VZ2HENTTEERT %, EHIEZE(L. Limitless Travel Avatar
F— LD, HETHEDHEA TULWSAvatar THATELESARYV OE&EA1T-7-,

FOIMHAEL T, 8. Limitless Travel Avatarh’, KXHEIXPRIZED T —~< & L TiE
S NT=, 2018FEN . General Avatar & S SITNBEMZSOICEEEZ LT T
BEoaHros0eiNFEICL BAAVATAR XPRIZEIZCE 1T TSN, HIBEINAZ L ITH S

Three Prize Concepts Were Certified By XPRIZE As 'Ready For Launch'

Avatar XPRIZE
Sponsored by ANA

Conquering Cancer
XPRIZE

Sponsored by
Deloitte

Cat’s Iron Will ALS
XPRIZE
Sponsored by
Caterpillar
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AVATAR XPRIZE

ana/7 | XPRIZE Jﬂl‘ll.llll"y, 2022

ooy d ol o Providing Care Finals Testing
& ‘ Avatars could give the experience of
your presence and care to anyone May,2021 = — @ - @
instantly, regardless of distance. Semifinals Testing April, 2022
Grand Prize Winner Announced

June, 2021
‘ P w Finalist Teams Announced
March 12, 2018 September 30, 2019

Prize Launch Close of Regisiration
September 10, 2018

o Open Registration

Disaster Relief

February, 2020 Avatars could transport critical life-
saving skills in real-time to remote,
disaster-struck areas where it is too

Announce Semifinalist Teams

T October 31, 2019 dangerous for humans to go.
) Quadlification Submissions Due Multipurpose Utility
September 10, 2018 April, 2019 Experts can utilize avatars to provide
Guidelines Release January 31, 2019 " unique services or rare trade skills for
— Early Registrant Team Summit " . .
End of Early Registration critical maintenance or repairs.

Avatar Challenge
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EE EEREl B e

*hu:HlOHFH 3075 M ' geoEm EL8(E
3/12/2018 9/10/2018 1/31/2019 9/30/2019 10/31/2019 February 2020 May 2021 June 2021 January 2022
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