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Abstract With the advent of the 4th industrial revolution, technologies for improving human
ability are being developed. In particular, human augmentation is developing in the form of not
only detecting the ability to understand internal and external conditions of humans, but also
detects one’s deficiencies and enhances their abilities. With the explosive growth and
proliferation of extended reality, human augmentation technology has the potential to be utilized
in various aspects of our lives. To analyze recent human augmentation technology in forms of
digital enhancements, this paper examines the history and concept of human augmentation,
which began with the trans—humanism. Furthermore, we identify core characteristics of human
augmentation as user state quantification, cognitive ability measurement and analysis. Then we
present how these characteristics should be used in extended reality based human digital
augmentation for enhancing cognitive abilities. Lastly, we discuss future directions on feasible
applications and development direction of digital human augmentation.

Keywords: Human digital augmentation, Extended reality, Self quantification

ISSN:1229-3741

: 1. M B
* Corresponding Author: hyoon@hs.ac.kr b
+ o] =S 2020 AFdista W) 7]EAFH] A o3|
T, AT 43 Aol A AAHoR FEL
Manuscript received July 09, 2020 / revised August 27, Lo N a1 b = ol o
2020 / accepted September 08, 2020 Towia dd Vel H&s st glow
D Aot EahdEoet, A1 s Ak el AAE FHESXI Ut
2) FRm st AFE 3, A24 7 . e wela = o = o)58 o
3) FAIth kAL A FE T, WA W16 T2 ERAA SRS Hreiam 4



Trends and Future Directions on Extended Reality based Human Digital Augmentation Technology

2 58 Asl o g SHE ¥Wg

(World Economic Forum 2016). 4
He ALY g8A4S A7V
* A Huke] A4 2 4
stg FEsta vk 53] 2GR A
g Eol7] S& <Izke] AlA A,
5 =

e 7]

ko o N ooy & oMo

Integration), &< (Coexistence), 7181

(Cooperation)S E3 <1zte] F#ol =ZA
A Assittn Aweta 9t (Faroog and
Grudin 2016; Stephanidis et al., 2019; Xu 2019).

Edx FuyFdA A FAH A
(Human augmentation)2 7]&& o]&3lo] <l
e EHE FHAIIE A

o
=
5 wAsbsAel WS Erh Eds FHUF

oo (M moh N Of |m my O oo BN

(Transhumanism)< 7|3 Z=F+& o] &3}
Ate €& A7 AS HEE S
(Chu, 2014). 1 dol7} ol&fgt 7d> #HrH
71ES o]&3lo] 2zt FYEE AT

ERE S

ol A A=

ol
:oé
o
q,
of

o
N
i

o,
o
u)
o
e

&84 7hsAdel AAIL ATt
o 3434 (eXtended Reality: XR)

s

& ez @ Fu gAE T3 Adt ol
g A4 9F AN JEn ¢§ wops
ALt o5 f3 71 Eds FriyFos
ANAEE Fd Z7o MIds Amra, A3
AFE ngo R dAAE VlEs BAste Fd
% 94 B4 =2a oY 9y 54
I Fgdd Ve T FH OAE S37E
o S8 WFE A

FH S At MES AERa fgA"d #F
H 7Y Mde Aoy 3 A= gAE
FH TS Qs A ve= AEA 2 A
AEgstel AFEAF A HH 54 2 ENUES
2708 4ol e A aE FeogXA
g A Vles BAsa, 5FAE AF7HA
of gxd FH =% 71ES BEUR doz9
7l B weks AWt 67 e &5 A
T A ARS W=t}

Eds FUFS #Heta} 7]ES o] 831y
Azte] AAH, §A4 s9S HAdst=
Qlolt}, ol#d Eds FHZo Hye 2A
A9l ICT 71%< 7lubo & 1960 ol A 1l
& Tyl Akt 2lFEeld (Joseph

Linkider)= ‘Q17F-#HAFH FA (Man-computer
T oAl QITke] T A
F8 71A7F obF dsAl AFE™  (Tightly
coupled), o® QIZte] T = HATH Q= e
Azt A ¢ ogle
g 71A7 A=A EE sHA 2 Aol
Aot (Licklider, 1960). =3l o]# 7
#]%s (Artificial intelligence)¥} o]
ofF whg-2o wAE FWI vaEes
112 (Douglas Engelbart)E= 1962 =&
Ao g Jid FEROA UESA 7
AR Aot dAF A A4 N
3o} (Engelbart and English, 1968).
I oddste By T 7IAC 2

Afsh Baol WA g RES word 4
Z‘

[e]
ol
R
2

—

o

o5

o
ox %
oo (2 0

2
ol
-]

0 9 o lo 4N lo AN g
~ o
Mo )
>

drte Fgeldlth &, Ae el
%% AFHES ST Au AL A 7|
e A1 F49 YS P e
= A elgint.

o] 3 1980 d ol m= ¢}o]x (Mark Weiser)
= oyl HAFHE AFH= oS FHd At
AlA B ARgxbe] 58S A= HFHE
Mdoez sttt (Weiser, 1991). 7 57E <
A s8R olsdo] Aste FHE ststd

_60_



Journal of the Korea Industrial Information Systems Research Vol.25 No.5, Oct. 2020 :59-71

e

T
Jo

—_

o
o

tfo
el
B

A FEd]

1
=

kel

FE At MIT 9

)
&OW

=
1
o]
3l
2
o

N

A1717]

>
o] At} (Starner et al., 1997).

»AO
;00

T

+od

file)

oo

]

iy
HE
=
)

—

el

+
o

oo

i~

T

2

ul
=

A1 2

R

.

1 A

3

371 9

S

UA" 44 249

plo
Jo

Ho

0

—_

—_—

0
pzel

op

]

2 A8

2~
=

7]
AEA 914

Al
f=i

Sl

e A 3}t

re

=

HA 7}
ok A

pud

o] H|

R

.

PN
Lol

hul

7] ol A

°ol-&

=

=

tHA CCTV

°

Ell

=

Ao e,

Nfo

ol W

==
T

=1
=

th 53 AHgRel e

o)
poS

o] s

2~
=

3.

)

gash o] 4z e

)

[e)
=

TC —§l_

i

ol AREE Al H AT

ol

4
el

A

Al
AL

=il
=

o

(Cognitive)

5] 9130

S

9144
49 27

o

WA AFgA

414 (Physical)

A

Atk

AR Aoz A

&7

1

.

3
E%

I3

A}

3o,

S

Aq7lEo]l T2

o
Nlo

o

)

O

X

—

=

X
ﬁo
ol
e

e

s

Ao

il

Al W&

A

AR
Ao AR

sk

1o

)

KO

X
Nr

]

2l

}?3]—

91744

& el A

s

*

o

o] Al
Jo]™ 941878 7+

AAEo = <

=
=

ZEE!

KR
=

]

g3 9k Fig. 1(F) oA v

Y 0l09000

Wi Sl

AgAe] 1A

&l

I3

wd

I

7 9%

5

D

R
oj
asel

|

5

4 gt 299 @

& e,

&

_61_



Trends and Future Directions on Extended Reality based Human Digital Augmentation Technology
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Fig. 1 Object Recogmtlon in Yolo9000 (left)
and Pose detection in PoseNet(right)
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Fig. 2 Examples of Environment Quantification,
Thermal Sensing (left) and Terahertz
Sensing (right)
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Fig. 3 User Quantification: MYO (Top Right),
Eye Glasses (Bottom Left and Right)
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Fig. 4 Visual Augmentation. SpiderVision (Top)
and Self Coaching Assistant (Bottom)
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Fig. 6 Visual Augmentation. Original View (Top Left),
Setting (Bottom Left) and Visual Augmentation
using Wearable Glasses (Right)
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Fig. 7 Shopping Assistant for Blind People (Left)
and Sensory Augmentation for Textile (Right)
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Fig. 8 Cognitive Assistant. Cognitive Reduction
based on Augmented Reality Display
(Left) and Augmented Reality Assistant
for Lego Block Assemble Task (Right)

T3 Ho] 54 ¥95 A=ste] FdA9] g
F58S FANIE A3 AP Yot 2
el H= ol = o HHE detst
aASgre s Sty FAATIE el
Fig. 9 oA yehlixe] ¥ 495 54 A3
#HE F5gdES HHd%E (Electroencephalogram:
EEG) S4& &3 A4 2 dAsta i ols
gHgdor Fsta, AFMN AV A5

_65_



Trends and Future Directions on Extended Reality based Human Digital Augmentation Technology

(Transcranial magnetic stimulation: TMS)S
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