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DD B DOIE AN OMEERL2 S Ltz v,
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IoA 3 IoT DERBEELESZ 226 Lkw
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Y- Az RS 2MHFPAMICE TIERS L
TWwhEnzs.
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Vrx v A YORRERE LT, BENEITIC
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WALV T LT, EAMEELFEHT S
2 A7 A9 Jackln Space THh 4.

R CRE) & FEHE T 2 720 125 —
CRENZRDON, ZOHBIIVLEETHL. &
RV A EMEIE, v FT— 27 &80 TE
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(PrvrA4y). KFAWCTVvv 40 L7
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AMIRTARBFHELCT (X v o T,
B0 3 Wt ZE BN DAL O S A 5 JE IR % 8
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1T HFHREROYLE

RFq4 L TaRy F2flioT, ®EEHhoOx
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XTI, BHETREIL, 72774 ATLA
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Ay b2 ENBEOTWS,. TRy b ovEE
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L7zhTcx2 (Fig 7).
X7y LI A ML, B0 3K
TLZEMANDOEED KA D EBEO A OBE %
BT ENURICARD. TNEFEHRT L2, B
B LM A EHBOERE G Y — (x4 72
7 7 b Kinect v2) 2 & ) FE IR CTHS
ZRIEOHOES (R4 2T F) LT
HELTws (Fig 8).
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LTws, BFEOTL7LEy ARy M
BASCHE T LRAEELTLE) Lol
MELH LN, APKRTAIhBIETIHL
T2b T TNVE TSNS,

AIELA VAT AT, K71 PHICESL
7eZ 7Ly MRRICT— A MOBEEFIRL T,
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AL, BTFADOHAT 95 OWGEZITH -
720, RFEA OFFICWEAESE L) TX

8 HHMBERBRAIZE DEEBREDILER

EENE LA LIRS L7200 TFENFEE L
TREDEIIBRLDONEZLNDLEL ) . A
K= % EOREHIE LD BaEr BB T 572
BHIZIE, HCOBB R LRI ELCMETES &
AT A= NNy 7 EMET LI ENEETH
B ENHSITVS 3 iR e
e (B8] 2B, HEFH LD Y E % ik

5. MAT, K74 9Hh5-72 HMD I2ERT
LHDULFRFOV AT v—, HEFICLoTH
TALEERZRRL, RBEAL LTRS#- T
b59. SOHMDEY 7Ly MK E— KL
LTBY, BATOMGEPEIRENDL 20, K
T4 S RMORIDD»D. AT OBARIZ
T—APDFOWGEEBERTERTEDL 20,
ZETINE2H-T) twvo iRt s
CENTRETHA.

N7EBM 2,5, YO T /15 Eilk
[HER DR 2O ENEETH D LFVT
Wh ZOLHIZ, HOE S0 SEIEER L
7289 AN SBINY 5 2 L ANEERE & 1Y
HMLTWAHEEZLIENTES (Fig 10).

El L 72RO BIE I L 5 2 T
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Y=Y FONEEZ FICEHRL, MEEI
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o—) zHw, BEEAAPE I O
W52 FEB [/ MERAR A ] = I L3Rt %
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Fig. 11 FO—2IZ&k 2 EBBOENBERESDRE
(£ : FO—VIc&5mEE0ER. A SEENEAdT 8845 ©

Lo THMNT 22 LT, HIOVEERHEMARS
LISTES.
FIALCwA Fu— iz 4027y Fa
T —EEND F A 7T, HEREIN T L
B —lld o TR S ZFHIL, 44
FIOBRE) % I 2 & & TRMT OLHE o
TENTED. o, ABCHOBTIONT VA
REZHIETERPTOBBPIREC RS, F
O—ZE A A TDVHEHRINTBY, I ATW
BITEAMLAN (S X o Tt EoHIEAH = ~
Va—dlgkbhd. Gl#HHayExa—4 Tk
WGFRAT LRI L ), Fa— 2 Ouiicv s AH
ik L, HEBRT261M%1ToCnb. ¥
FH N OFHEERT 1+ 2 7L 4 (HMD)
EEEL, Fu—rhroRESINHBH0O%:

8. 2 KikEDI-ODKRNEERRADIRE

ROVEEIL RS DR I TRIE & & F 5 4,
Swimoid X, KPRy MIXoTAAS ¥ —
(xRS & FR S 2 (Fig. 13) . Jkik
3D AR = % I L TERB ORI ICE
THRLVEHEETH L. a—Fr5ATHAKICKE
N727 4= LK RALZEIINETH .

NP5 < Aok

HERT 5.

IV DR R 2 TERE S B 72012, Y aF o
JEBROFRY L) 2O ML —= T
R CEEEIT-7. YaFrrTiE, 79y
Fa 7y =GR L > TT v — %l
LCEBBT 2#ELEIL T (Fig 11).
SAUC KDY, EE IR S 7B B
KT 2 M AVEEBAR O GED 22255 B
DT+ — AR T L) ZENARICR S
7o, BEROFRY TIX, ANV a7y -0l E
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T&% (Fig 12). $a il L7oE Tk, #
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"
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Fig. 12: AERAN DD T+ —LEHR?

WG S K E D HERZT 2B L CIHRAFRT 5
REZR R IREEL TV D T — A DRI EAT
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FAEREDOEBL TR TH A Y. Tz, T—H
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CLBUEETHS. Fig 13 (HF) &, 2—F
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RET B YEIGIRS FMEHCRR S NG, FIH#H
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5. o5 E Ty, ANLEmELZEiEE Lzl
RIS ROERT 27259,

2016 425K E S 72K E O B R BBl &
# (National Science and Technology Council)
o N T HRE BF 98 B % ¥ W% (The national
artificial intelligence research and development
strategic plan) Th, AM& Al OFFHAEE
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9. 1 Human-Al Integration

Al 2 HEME 3T L 2FEE A LT O
TR, Al Z AHo—HELTE2B L
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N =7 DU EE TR W ETH > T
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ZENTES.

7ol ZAXM 15 1E, BERmGE T, A
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The Prospect for Human Augmentation
Technologies

Jun Rekimoto*

Technology for expanding human capabilities is progressing rapidly. Recently, academic areas
integrally pursuing these technologies have been referred to as “Human-Augmentation” or
“Augmented Human” . In addition to intellectual abilities, subjects of human-augmentation include
physical abilities and existence of humans. Not only will we further strengthen our normal human
capabilities, but also the ability prosthesis and ability recovery of people with disabilities and elderly
are also important areas of human augmentation. Related technologies and research areas include VR
(Virtual Reality), AR (Augmented Reality), HCI (Human-Computer Interaction), wearable electronics,
telepresence - teleexistence, cyborg, robotics, artificial intelligence, sports science, rehabilitation,
biomechanics, prosthesis / artificial prosthesis technologies, wearable computing, implantable
computing, Internet of Things (IoT), sensory substitution, sensory cross-modality, brain-machine
interface, cognitive science, and more. Its application area also covers a wide range of fields such as
collaborative work support, remote communication, sports training, rehabilitation, medical, education,
entertainment, and media content. Human augmentation is an advanced and highly interdisciplinary
research field that crosses these areas. The extreme state of a state in which a person is riding a
horse is called "the unity of rider and horse." In that state, the boundary between humans and horses
becomes ambiguous, and human ability and horse's ability are all blended. Similarly, the ultimate
form of human augmentation can be said to be "the unity of human and technologies". In this regard,
technology is not conflicting with humans but fuses naturally with human capabilities. Due to its
synergistic effect, the performance which can not be obtained by either machine or human will be
exhibited. As human augmentation becomes generalized, the structure of society as a whole will
change, as well as how to use technology, how people work and how to interact. This article outlines

the area of human augmentation research which can expect such multifaceted ripple effect.

* The University of Tokyo & Sony Computer Science Laboratories, Inc.
Key Words : Human-augmentation, Augmented Human, Human-Computer Interaction, Virtual Reality, Augmented Reality,

Telepresence
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