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1. HEIHA i

I HEHHA(Metaverse)= 7Ha1} 31AM0| ASZE K0 &M LH™stl, T KoM |, AL,
=35} &30| o|F0X|11 JIX|E FEsH= MUcE S8E (0S8, 2021a).

o HEAE 2Y, O olE Kok 1E|A0] HE Meta)t A e $FE ok
SUHA(Universe)?] ¥4olZ, 19929 ul= SF &47F Y AE[E<(Neal Stephenson)9]
‘Snow Crash’ &40 x&o=z AN

o d AEELELE Snow Crash' & B9, AA| AlAIS] 922t Fltsl= IEUl 71¥ke] 3D 7MAIAIE
‘mepHA 2k Ergeh

I HERHARL FhyEAIS| RIOIH2 <7 11> Z20| HEHHAE riehy ZHIRX|Y, 7HRiM2

CHIFSEN ZEIXZ BE23HQOIE, 2021).

* VR(Virtual Reality) 7MI@4 4 chapst AolA 1914 AHOR RS, ek it
T TR THE At A5 Hold 4 IR Ao 918 3, 7HIRA & oplelt
Hol T AT gelsAL AL S 5 e 850 Folt 2] ool

HEHHAO| JHET] &9
HIEFHA

EX: QEHF(2021).
I 20074 0|=29| 7t xHEHAcceleration Studies Foundation, ASF)O| 2rE3h ‘HIEHHA
WA HIEHHAO CHEE CHOHY JHE S H|AIE.

° ASF= HEMAS FAAIAY dijt = Witz He ol2Wa] HIolA Hloju, dAAA
7PIAAIL wA ez ol AZ ARt




N

el wheat Bol, ZMISA0] Tt o} 8ol Slold AR, 717, IR QlEEels, WY

449l R4F0] BRAOE SuElolo .

oj

I XtMicH ESHZECZM HEIHAE FF5t0 Uonq, 2 AT ZHE
Global, 2021).
o ZAE QIHY AE Fhokes A2 migjrioz vepArt AFEL 9JoH, 2 IT
719E2 HEHAE 22 732 Ql4Eh
- 20209 10€ NVIDIAS] Al & HepHAZE QIFYIY] HE Sl 7MIAA
alAtgt,
- 2020 10€ EPIC Games?] ¥ A29Y+E HEpAE JAEYI(Web)2] tha HAo 2 71535t
o ‘HEpHA 209 0] &Rl o Qle| HEMAS AAAIARE 7HIAAIC] 88E o=

He Zlo] duk9.

&l

Ziez HMAE(IRS

oH

ol g Ao=m

L
2. HIEpHA FHMEDA HE HjE

| 2L} HoRjoz Qls 2nt &l o7t S H2 JH0IM HIHH 2apt S8== S5, 9|zt

27h58 NFT(CHRIZ7HEE: Non-Fungible Token)S E=QI5101 7HAMAR| MEA 7t 24& st

SAlof, i C|XE 7|zo| EHZ HIEfHA A7t 7RSslk( AS(0ISE, 2021; 0[RS, 2021).

* Z2419= AEE(untact) &85 FAst0] 71E9 gt AYAY A, 7199 A8HA,
Qi< 5 F2 fHez APHE B2 55 e

* TVHAA & BAEELe R ST 7Msh7 AEshs o] Zhsstal, tAIESHE Apito]
NFTE &3 &f-do] BAgo] u=t 7H378A AeiAZE 578783kl 9=

* HMD(Head Mounted Display), @€ (haptic) &&(console), AR(Augmented Reality)
Glass®t 22 7MdEA 717] 53 o] WA g0 AR 2dHS Eol5< st=so]
= Qs AR B SR d43] S

| JMSL S BEH HEA SUTS J|Eo| oUW BAS HERHA WAoR
Fststn, X|3Kle] 29K S4lo] 22tel MelAoIM Dl MCHE SIst ABRH-ERIR B4l
CIXIY HFLIE| SHEOR ChAsh US(01S8 9, 2021; FES, 2021 HFS 2, 2021,

- ThoReE ERA BhEC] 543} Abgo] ol tXY FH(digital human)©] F-8e]
2715t 912, 53, AW 3D ohlers Bl cleRt ASAE 7F WRoF A5 BTEA

[exky AN
Ha=

it

9SJISADLSIN OY} U0 DPUSBD 8100 PUD SNIDLS JUSLIND JO UOIDIO|dXS Uy

220z Hoday youoesay 1SV

21




HA 145

rk
3l
i

il

st

22

o HEPHA ZREL AL UAE ARES, AR} weEpA A" ZE SE A, R
UAE ol& 3F 9t 22 Aed 25 B9 AR A AHAE 5ok d APk

* 20219 7¢¥ =TS |EAKAIST)E HolH o] AlHE, HEARY QA HEZRIGZHHAA 5
U HlEtHA T 714 @Yol YERIES tHoE HEA Fejooly 4 ZRIHS

Ft7] AlAreL.

o HlEpAY] E42 @AY} thg gl ARSAF ¥ (User Experience, UX)9] &% 58 <Jvleh
71229] 7HFEAIQ] Adn|of(social mediatt AY 3= T 4TS Alest 719 SHAE
Holde Aojent S AT 4 A=sE AT

HEHHALL Z2 ZHSMAIIME A2t S7He| H|2F0| ALZEX[THA QIZto| ataf=io] SHAO|

E|n 255 AE 7H540| EXisIX|R, SHHOZ MA|e| HEO| =[7| It 25t 20| ARIERIZS

olojgh(dd= 2l, 2021).

* HE ARE(de facto standard= ofH AlFolu 4ol %22 /Ud & AHUS BIESH
HEQ]A0] AufE|o] sfigh AbQlolA AR #29] TS Stk A2 n[eh o]FA A ARt

o] FofiAl vle Bttt 71693 B840 R o] Fof|= Alo] ofyet, AP Axat v

AFTe] zgHdo] FasH A3t

ARl A 2A] mlo]H 2 AT EQ) ﬂE—.%Wmdows)ﬂ pis=3 H At Bl A0t -2 FHofd

7&-’}?‘3 FBAAZE QAR v HREATEE AL S WA St FREH LJAA AT

A Uzt E3E HlojA8L 20141¥ HMD 718t VR 717] 719991 @ FA(Oculus)E 145t

20209 4&71°19F 2F9 A HAAEQuest) 25 3005t of 7H7to] wfjst VR SH=ol(HMD

of) A1) AFFARE At

71&9] 28u|tolut AlARRIoA HEPHAS Esto] A2 ERF0 R HIlE HAstaL

o= KIS EES B3l ABAP} S5k HoVdS AlEst] H"?‘_ o] 5 FA. "4”—“&

2HTEES 943F 7| 7 AR E3 2 EES Aok et o] d3to g Al&siA

73780 ASHE AL Sl

I

O

M :101.

3. BERHA B3 Y OfHCH EMj| ey

¥

Ml Eh(Jensen Huang) QH|C|OF £ D AAXIIt GTC(GPU Technology Conference) 2020
7|Z=A M0l THEHHAS| AlCi7} @1 ALK AGst WS SHFE HEHHA 7|=0| H|CHH

Mgle] Mz tioreR FRurs,




I o|2{gt SE0f w2} 0= YE3 7|¢2! Ho|AF0| AfES HEHMeta)E HAot= S HEHHAO0
CHSE Oj2f ExH=at U™ J7sdo 2 7ot £XHE o= 4Ee(<ad 1.2> #xX).
* Al(Artificial Intelligence)2} BlEo] Thst A7 71459 WAL F451A Lojuka 9
FAA BT 7|FE2 v 7 A- € £ =S Ho) HEpA TR 7eEo] Aok
o, HEepAS QY 9 wH7sAdo] £ 71HE sk S

r{r

l_.

229 HERA 2 72 AE 32

4,505 23

FHSBHAE(VR)

20194 20254 2030

1,383% 2
12569 g2

EX: PWC(2019).

I 2P| HIERHA 7|20] AY X A8E L= MH|A EICHH, Sixi= FRH ARE SHO|A

Hasty| Mg & dMa a8t Jtsst EECE EHE AUS.

%

St MAb-AH| Q1 Y A Zxote| o

—

= [
sfet St=3 0|&%t #7t 255t AUS

rE

* (O™ 1.3)3} Zo], ZEEAE 2021¢ 1& 3 w1 39 8,700 &
(SF 4,3099 & 71%?&4 TABF o, o= Ads| 22 7|7HHET 140% SR =AY
(#eA, 2021).

N,
>
2
e
[
>
fr
o}m

1% 4 AFRA S(DAUE AW 57] tiu] 79% 713t 4,2108F o= o]Eo] Ayt
3Y ZERA SAZTONA AHZE AIRRE 979 At A sl 22 thE] 98% S7HoHA=
(#RA, 2021).
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4,210

1,760%t
123499

20184 20194 2020 20219 127

HERHAS THSHs 22 PUOID, HIERHAS] W WHS OfF| HBlEI=XIS Tletst=

M
W2 o= HEHHAZ Qls =afE 7|&siiln} TIX[ZEES oIFE + Artks HolM iR S8

I HEfHAE OFF] FEIE 2017 OR7| f[H--Oil 71&2| My OlvSS Tfsty| flsiM= AR}

I o2t =2 BaME= kst HEHHAS| I RAS A5, Folstn, HEHHA 7|=2
L=5t0] EMEE mofsty, Dl 7|2 o|Es5t0] Dl Akglof
(o]

=
=
HEHHA 7|&2 FH|5H| 2I&e.

FO >

e
g

LT
4. HEHHA FHAB M| =3

I CIX|E 7pak27i0l ofiEf{AOf CHSt 2HAl0] Z7F51D, AR, VR. MR(Mixed Reality), XR(eXtended
Reality) S HEHHA ZZtoj|lM CHFSH AYES 71sSI7 St= 7|&S0| HEA LHE w2ty
HERHAO| CHSE AtS|, AXA, HRA, 255 28 MM 1 S240| =0tX|1, HIEHHA0|
Cigt YWatsh Ho|oMEE FHxet 77k D2l EXE MEZ2 HEH{AO| CHaf M5t
o|afiat At &t
o HEp A= 7Ee] 5 &, kel {389 HEHAE FYstal, A &4 EA5H] ARl
« A ERFORA vehi o] A 43R5l HR RobE el 71E S

sl mHetoh= Aol 83

|:|0II




o mlepAQL BAE AR, VR, MR, XR 7]&E0] &7]F o= gpte|n, vgd £3lo] ghtog
T A 9 ARIAY] FgE AWEIAL 3

o HEFHA AlARIM M2 Edl= APgRE o] dvdEel wet, Aol tiet A%t Jsh, &9
ARG, ol8AL BT 5 B AR vEk A 2Rl AN 9 9] el S48 919t A g0
A= ofof 2.

—

I 2|2 HEfHA 23 UL w& J[AL sta =E2 HAX2=E 2Mst0] "Xl FH|, A=,
28, W] S CIAEH FOI0fM2| HEHHA 2
HIEHH A0 CHSE CHESE AlZtat £ SES Olalist g 2E YA HeE flst 7|=Atz=

2$E83t7| fle.

|>
rrﬂ
_I?.L'
i
=]
r2
a
i
e
!
oxd
o
_o'l_-
kl
_>,i
gl_
(@]
i
m
ol

ARABATATE] R Hdlo]e EHAHA BIGKindsolH AESHe A=uAE Haos
sfom, 202149 125H 20224 627K % 10,9600 A S 1 71AHE B9l ) R4
oot BES TotstiA .

e B Sl A2 R 7IKje] A9, 2021W 195 20224 497K 11974
AZIAONA A % 3200] A o TIANE BT, o9 S1eA EBO AL, 201745
2023¥(2 % o) Alolo] 3 Wl AAR, VR 719 EE) Bl =8 5000] B F9
4] otk W BAs] 91,

I HEHHA= Of2H2f C|X[E HEfA|

i
o
1T
2
my
o
0=
4
rA
12
fuok
o
fuok
N
|0
Hu
=2
0x
mn

7| w2,
oo MEA TS0 JhNE7IOl HERA Mele] Waknt X|% JHs MBS AU
£ 9l CIXE Teple WRS YIEt HAE =olot XIS HAsH| g,

SR @ee) @e] thet Aast theso A UAY thad thelAe] et Tlo] %
FolA| 3 918 olHa AFoIA Web 3.000eH A2 deitiyl 7@ 9Ia) Heks 714,
A, AEiAC] it A W ek Az AMStIR T,

o AEA AT HERA ejAIA A2 7HIE ZEohL A% 7hst S A9E 5 e
HERA B 7], HHlels, E3E, Fdl= /ST ] diek gEA R Aol T
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I. HEHHL 3l

[ (T
1. HIEERHA 7HE9| 7| & SZE

I HIEHHAS O
e u]= ‘Connect 2021 PANA bt FAM I(Mark Zuckerberg)®] 7|ZAMo| ‘HERHA
807t AZREHA] o] 7]&o] He7|& Eolol|A FEIEA o, A HEpH A= o=
Ao oln] EA st AT EUKDI FAGEAE, 2021).
A AF3R0], HEM Mmetaversel= 7HS, 2 9Ju|Ql HEF (meta)2t AIA, 9 2RIl “FUHA
(universe)' 7} A o2 19924d 9 AE]E<L(Neal Stephenson)?] &8 A% T 4(Snow
Crash)oll 2 S4HSLE 9, 2021; €4E, 2021: 0|53 2021b; =Lk RY, 2021).
- AEELES REEQR HIAEMY ATIEA A9 JHiHe 19 R,
- o5 Ao AAIE HEPHAS JidS Bt 4o ZARE 717k o] 4= AAIgH
7V onloh, AHolA wEt ALl 7] W & sl AHsHA EEHGI S

- A% ;S FURL o]F oA SR e A W82 Aa7HA] e, £,
dst ZopolA e AEHL s

» 29 T AolA AN HeEAo] fde BAAAAS Lol e o] Aok WA
orout, WANA SARE AR AH1H BES T 5 9 79 FHoR EdE] glov],
ot tha} Zo] 2R % 9he(Laceq, 2022).

- e A 32,

- HEpAs FAAAC] dit 279

- AR 259 VR SIEA iR R e ARSSEo] HER o] HES - Qs

- AR 194 AlHOIA HERHAE 9 4 9=

- AREARY 7MY oplElE FEAoE ANAE AT & 9w
=

o wiebA] HEp A= 8019 7|3t Qu]E v 7HA] v
9], 2021; €44, 2021; o]&8 2021a).

- OXY ARRE EgFolebRtks et Ak Be ALE W
- T 9és) Eeld Ao thet wIale ol @A Aotel Tt ek V14w 4.

- AREQ] @Al JHE 2¥Uske AIAIE 2misiH, 2D, Web 2.0, %] FHo| S AAIE
Hold & 3= el

- vepAet F4o] BA|, g22]-EHE 8]l Hiek &= Fa3k

[09ke 4= 9I3(ASF, 2007; ¥4




I HEMHA 7|2 S

* 71&2 SHA HEpHAL] 54 AT EH, 1990 o= Al ¥ E2AA(blockchain)9] 271
7ido] =9]=7] AlRSt. oM, 2000 o]l 24 71&o] Hlekd o2 ¥hdsted 2002dol= HAE
EQ(digital twin) 7]&°] Bs5l7] ARSI, 2003¥of+= ‘Second Life’ 7} €H853S-

* A= HER A V1] B8] AY S AEEHIHE

2~ 0]O

oFE FHOE ASE AL ¥

=)

AR 987} A= wepH AR} A GARE FEIRE 20034W] 543 Second life7t
I Q.

- AuFQl AT Dol Second lifedl A A8ASo] obitel Fal ZHpAA SoIA 7194
Ael3L S5lolt ofolgke Alumo A4 WFOE AT S AL

- T2t 200049t S99l 014 WA Second Lifets "EET S} ‘Ho| AR R A4 Ao
7|t 22l AulAase] AAAEA dujz 2uA FHols

- U] A, AlelH Tk ofg B 79 e wheol AHHIINME SHxe &8t

#o| 9.

- olgE ek ZMFBLIIA AREC] AT BAER AEWE AEE U,

- T 1 gA) Selele] Heb TS AF, A 5L AT 4 G 40 ofdEd,
21 ge] QlotA RGOl ARFES] AR Tl 2ol B8] AlokAQl So] Higk]
wgo] Q% o2t W A SEo BEHYY Hol

- A ARES B @A dekEs s1o] AgFeor @& el dhiel Aushe 2] FT.

- W3] BUAAES 7] AAR BASKE 2L Yol Tkt 22 BEo] |

M A2 ASHOR T 4 Y BRAZ TESHE o) Bagh

- 3 M) BN AT 4 Y 94 BAZ Bt BAS0) o At

A telEche, e 7140 Hld RS BIRAY A0 o2,

W)

i‘

| Ot A 7|20 XHSH

©201949 129, FE}199] W ofFE A AL FaokA o Az AaEgle
AR 5 7 Bolld A9 wE BEe] Lolsie] ARHg0s, BjEos
olzold U%, T, AT 5L WU 71ee wste] w2 WslEge

- E5], 9%, 7% HopAL ofzjst Walt Bl o]RolAL. gy JuL guana
D e A
3 #ste] 52071 YR AZ519L.
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- 2231 H|gH A}slzo] ATk Aokl wRAlo]| et Wsle 213
- Wrjplo e Lt BlolE MAHH 712 PalolA Holt ARFES o] HojA Lalolos
Adsstol 4 APalA =L,
- %2 3ot Fgielz diAjsigon], 2atel B4 § t=olsk Wslok sk AJgel
24,

HJ

- ool Z1PES ulzUA WSt 7Hs) tieslor & Wade XS] Asigion,
71 4RE ] Leklor ARSI AL Yol Mol B Bl $hl sk ABsle
ueke njatel] A%

- 19 9, 91 %qoo@ vkl AL 71] BIolA] At A Al A5l
IS SH9e(d 2.1 H).

- RO WO AT B Hok 59| shpt mE Bkl T21H99] Shito] AzeiAIRt
A3 e g At ev12X o e 9l AW 2AE AWSIGe. BE See Lejolow
43 A=l ‘2ol gt oleks Gol2 ABIIE SIHL.

» Jei} 27] vl 7140) 882 TEEES Tes] LIS B9 olfoldl § FHS £,
webd W HithE FEo] AR5zl Wout ol Aokt Hakgo] WAL,

- AEne] A9, Hoge avshe dolt Belo] Wadh Yol ths] Lakel Syl
£o 4ns Agei 2 u ARUAcIL] TAR o8] ol Aokl AT

- B8], TR W WSk T A9 LeklolA it W She oAAE B
901 B AT AL,




- webd] WA Aloke B Byt ohleh AW HYT ARUANM, ThRt B 7H55H
e AN S 1A eI} 220 ARSI 220 B2
- SE} A AR 9B 72 EASOlA e §of Hutke Sokuw, 20204
FHRE F7oe] o} BHoR FHe A B S US:
- 3], WA= AL 56, AR-VR 5 WEFIAS TR 4 9k 24 JlaSe] HEsH e
HEp2 Tige] B8 2R 9.

H HAIE)eE st=(EhollAe] HEHHA ZMZF 0|

(Hlz)
100

75+
50 |-
25

0 )
2020.3.1 2020.7.5 2020.11.8 2021.3.14

(Hlz)
100

75

50 -

25+

oL
2020.3.1 2020.7.5 2020.11.8 2021.3.14

I et A T]29] THsA

© FAlE W} RIFt0] Thibs BE EEoA AURE E 4 Qe R Y]] Ttk 9l
T S5AIR 5 HERA Yol FARES 7Rl T 71eSe] wiaA| TEsial 9]
mzol HEtHA Vlee] dg B P2 Fr AT Aokl o, mebA o2t el
e wsslal, Wkl £ e 71}, 24, I7Ro] vlEe] A M ¢ glE Aes

A=, olo]l FAHNAM HERH 0] BAE 7HAAL Ve B2 EUske A2 WY S8
A

=

=

IR RNET
2. HEfHA Ho|

I HEAE= 71, =2 o|0j2l ‘HEKmeta)yet MA|, 3 2|0]|Q! ‘|LIE{A(universe) 7} EHAEI

o]
80{= 19921 d AE|E20| 44 ‘AR JaliFoM XS ST HEA (MY 2|, 2021).

9SJBADLSIA B4 UO DPUBBD 8100 PUD SNIDLS JUSIIND JO UOHDIO|dXd Uy

220z Hoday youoesay 1SV

31




SIIGIETIA 145

32

I OijEfEA 7| e
= F2wn on, mat HiERHA JHEO| Chal Ciest Alzto] Zxia

-+ 2021d0] SolA] HEATHE ol 9 Fels Ao] A 2alo] do] Top 10 Fo
2=7)% s 5 Uxg EdES Awsis Afdow HAsge.

- vEp Ak A A8 AUHO R QIAE T glon, ulEh A Bt 7)ko] wet tarsi
BolE gle.

- (I 2.3)3% o], HiepHAE 1) 7Hd3} @4do] 89 B0, 2) Al-AREe] 35285,
3) ThIRt ARl A 20k Bse] A= ddEe] 7S AESte AAN@ARAYS, 2022).

CMPRA 3 B B4 o] sl AA AR B2
- g AATE B9 TR A 79 &%
C M HE A8 AA B8 BES B AR 0] A ° 4]

0f2] HICHE Atg|e| EXE siEstL M2R JIXIE HEY + A= A

I OF%| siAolA FEEl 7H50| ZExiistR] oLt E2IH St QB JhdSZto] &l S&Esh=

Lo—

MY, & e 78S EMA (Virtual shared spacey 22| JHEA o|0|E Zt US(EET, 2021).

HEHHA 7HE2| of3f

Cx|E Mg

.........
.....

n'IE'I'H'I‘A' ia"‘EA S S= B #B(cuiolx)
= X

]D[IDI‘

AHR BIZ(CIH01A) j
Nl Yy &
gog J'l 9 ‘

AL =

27} gm © OpujE} Oftet 32

38 2 Vi/Sw o1zt

HW/SW 212l \
Pé! HA

HE y& xg

EX: BAENES(2022).

I 2007'4 O|=2| H|HE| 7|=AALEHA| ASF(Acceleration Studies Foundation)= HIEfHHA EET
(Metaverse Roadmap: Pathways to the 3D Web),& 2ESHASF, 2007).
SdEpAL VgHoE P 2ed @AT Belom g7l /BN §¥oR
HoI5i%te.
» HERIAE ARZo]|17 AFR /do g st on, IAAAR 7HIAAIL] 83K convergence)
- WA (junction)- A%Hnexus)2] NHO=E ARF6}S

of




I HEHHA ME7}10|X} HIX| EXIXIOl OjE 2(Matthew Ball)2 MIEIH{AL| 77tX| Al &M
HMIA|stH, HIEHHAL| 7iEal EME HAISIRZ(0|ME 2|, 2022; St=EEHXEISH, 2021).

A (persistent): DA AA AL, FRA 2AA %2

57114 2 AARMP(synchronous, live): @AY W2 U5l AARtez s EAHA.

o BAEER1 Fodl¥(concurrent participation): U A0 AAA AgE glo] Hoid &= 915

AAH o2 A5 AEodhe= AA|A(fully functioning economy): 711 E+= 710] T, A5,

w4 5 AAYEl 75T

« 339 3 7154, 29X (experience that spans): AAAE B2 olofst 2891 37+
dus & =
o A Y= Ao-2-84(unprecedented interoperability): HIEFHA ZHE 71 £7bols 5 I

7.
4% Zel=(wide range of contributors): 7A¥} 710l theket Zel=2E AlF3 chdst
Aol 7

I EE5A29| H|0[H|E Hf=X7|(David Baszucki)= A4 (identify), MA20 Mgt Si= &
(anywhere), CIst A& (variety), AH|&S(economy), $ A1t 7HAMA Ato]2| M2 O (low
friction), 2ZHimmersive), At (friends) & AtS|H A (civility)2] 8719 £Mo=2 H9|

SIS S(0|ME 2|, 2022).

|2 ARl ANF(2020)2 HERHAS Falo| 22|15 X178 £YsILL X7 B2t
&9

Jl52 BEsFE XY #7e MYz oI BHs.

VA BUAAY BEH-I15E Aol 442 UAY BHOE AL,
AZe EPFoTMY vekiic ouigh WP, FAAS Aus) Hi o] Bashty

I O|XZ, HEHHAS| JHH2 OH TSI, 4X} MAH Aol HIEHHAS| JHE 2 ZXIS(A),
7HSBE(VR), SZEHE(AR), 3XIRG3D) S Z|HE 7|=0| HEE 3xHH THMAZA Atgl-

=7
oo
BH-23t 232 A 7IXIE FESH=E EAES olDlEtn = = US.

I 2 AF0f|Me| HEHAE 2 MY J|12S2 Setel 7hy

7}%3_} 27t O|E|- REHA x-lg|%+

IlJIIFI

HEORN CIE ASIZSO)

* Ikl 93f THEoIW ABE B3 AEe] A 4 e AERE AAE YvidHFarjami et al,

2011; Kye et al., 2021).
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Mg e

- HEpAE @8] B FEXHOE JHIA S Qe L. I £, 7MIEA(VR) AlA"ET
22 AT 7PIAIA = A ARolA SFRAARE ARSoRE A 2 R TPAAY
4 Ae(Avila, 2017).

- HepA0A TEVY A3 AR AR B 7MY HEEY 4 03{(Diaz et al., 2020; Kye
et al., 2021).

° A8l E5ol 7hedt B3k HEPH A SO AlRE S Al B8, ZRAE &5 A, A
o

E°l, A4 B9 B dE 53 e 2 AE ZEol ol & 3ls(ovanovic et

al., 2022; Bourlakis et al., 2009).

(RN
3. MEfHA {3 R HEfA

I HEHA 7|=2| 471X Y

* ASF(2007) EaAoA+= HERHA 2= (Metaverse Roadmap) & 59l HEMAS 34| 4714]

A

rk
3l
i

HA 145

il

st

34

FEog o] dystalor, s Ro]l EA7HA] FasH AL U=

- HEMAL] 4717 AT F £9] 7|& 20 uEt EREY, O 71&y &80 iE
Z7HAugmentation) - A& 0] A(Simulation) &3} @ o]-& FHjo] wE Q)& (External)-
Mel(Intimate) =02 .

- 7194 Q& - H MA= HEPHAL FAIQl ARBARE B4R ZAAEE=T, ¥ A4
AREARS] AA| = AlAl0] gk RS FAY Alojoks 71 Qulstal, WA AlAl= o84}
7§Q19] oprtef, 2Rl W 5-& ARESto] HERHA YofA E-8ok= o] 8ArY] ATt
Pl 28 & 71eS YuiRHoldE 9, 2022; ELAY, 2021).

- olggt 2709] Zo o) 7 HE= 574 dH(Augmented Reality, AR), 2to]Z27](Life
Logging, LL), A&AA(Mirror Worlds, MW), 7FAIA(Virtual Worlds, VW)¥.

HEHHA ZEM(Metaverse Roadmap)

Augmentation

External Intimate

Mirror Virtual
Worlds Worlds

Simulation

ZX{: Acceleration Studies Foundation(2007).




. 570*1*‘—?: =94 &3g 7o s Fal 7MJe ARE(eln| Ao, AHE [IEHo|AE S

FUAA B0l 7HEe) olmAE AN Hojrs 7|ER AUAAY HEE Bs| F= A2

S A 10
& 5 A=

o 0|2 &83l JHA A EE 201690 SA1E ‘ZAET(Pokemon Go), ‘©JAl0} Z&|o]A(IKEA
Place)’, A7} Q1 "AL9(SNOW) G5°] U=

® ZZH21(PocektmonGo) @ #2012 (Google Earth)

X A7 Y.

I 2to|=Z==2Z(Life-logging, LL)

o glolm=7]olgk Al A=l ek YAl AEolv AEES AR E 7|55t thE Al
BRI Fele) 716,
42 27)(logging) Rk R ol 87k BAlo|A FEake Hele] Axt el sl
S e, SNSU Hol21AY YA AT ARE A% 71%(oe Wl THe)
AAE ZIekal Q.
T15to] FojiE HHo|AR Rl ARE AR 7|E E AAste] 4 HolHE Asche
Ure eo] 7ol 453,

Ho]AE(Facebook), EQE(Twitter), AAEF 1#(Instagram), S-5E Bo]Z I1(Youtube Vlog)
52 dE AHE AAE £ 2.
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Zlo|Z2 Al

@ SNS(Social-Network-Service) @ gojziE 717]

I

X A7 Y.

I H2M|A(Mirror Worlds, MW)

* ALAAE AA AAE AL Zol dAE AlA] ¥tgsks 71&& 9vlgh

* 7M3EAtl Q%] BFAPEI BHE FRE AUAAE S AHH o R JHE SPolo]
7Pdos AR A,

o 7MFEAT} fARIY HAE FHi(digital formE EAEE dido]l @4 g1toleks HollA
URHQl 7MFAAT 2pEAdo] Sl

* HEAR] A ARe FF012(Google Earth)7h 910H, ofe] Mige] R1%, F(Zoom)? &
LA Y7t AZAAC] I

HEMA AL

F20{A(Google Earth)

X A7 Y.




I M A (Virtual Worlds, VW)

o 7MIAIAl= AR-VR-MRE % Zdsk= 2dA(eXtended Reality, XR)Z, HAE HlolEE
7Hto 2 &3t 7MY AAE Qv

« QUAAS] HA-BA-ARRIE wEFelal BAR S 3 F50] TR
M2 &3] THer 7" TMIAARIA BED & s

o 7MAIAIY] 71&S B85 AHIEE AAE go]X(Second Life), EZEZA(Roblox),
A EE(Zepeto), EEUO|E(Fortnite) 5°] U=
* VRo] 7HIAAIRE &85t ARESIAIRE, VRS 7HIAIAIE S45] -3ske 71ed S0, AA2

7V @A EAIskE X9t =& WA ske Ao HAo=, HMDY HofsiE Hutel 5o
o] s

THAENIA AL

® MZAZ= 2}0|=(Second Life) @ HH E(Zepeto)

X A7 Y.

| oERHA Jlzel 4717
- FUBAL BAAAC] 33U TMBAS FAA JAETE B HolFe A2)eE

A} 7HIY) $RTF HIBAS I,

Solmzre ARie ARe] BF YN AU PRE /18- ATl 4 2T

ooy,

ASAAL BAAAS DAY A BAstel YRS Frh AFSAk HolA Ly

MR 74,

FMPAAL 7S4S 7oz & X2 el SRS ojulst, olgxte] Kol

=98 opleks 59} BEIE UAY AL FH.

00Il
mjo

SeHe=z FelsiH oSt 28,

9SUBADLSIN By} UO DpUSBD 940D pUD SN}P}S jusJund JO UO!.].DJO|dX6 uy
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HEHA 471X 88

2 UM zfo| =2 ZHEMA THAEM|A|
= (Augmented Reality) (Lifelogging) (Mirror World) (Virtual World)
A Z7holl Jtatel  AETb ARl CHSE =
= 2t Are ot P —
qoy 20 E 3D EME o Es s SA R HE o goez
e AMEOA slo &5 WA, ME, FRste = Eg%rm H‘fl TESH THSMA
igets 8t S eT=e=
QIR7|8t 7|=2t U= g3 TSR, O|gXte| Xtotzt
Ex HEIE &8sl A=t AEel d2E  ZEY GPS 7| EAEl OfHtEt 7t
AOE 84 1% 712 &g ASEg g0 7|8t
_ g — SZ2F1017|= Jejelv|=
. BN ClolEl 7KE,  2aiel B, ==el |2, s
3 Al e S SN GIS AlAE, 56 HESH,
~ 3D =2, FHFEAMN, b o|ZmK|=
7l& olole M IZX|s,
5G HER3 5G WEf3 ! =)= N
- - 3D 7|& =SEAQV|&
ke ADIEE gllojzig CldtolA, =229l HE|Z20]|0f
== = ' K|z 7|8 MH[A =
o AF2r8 HUD EETION =1t el A
= Ho|AS, QIAEIDH T20{A MlZeto|=
EHEGo [ ' ’ il
Al"g' Elxlgﬂ?l'__l *3'7:."%4 OHEI—IXL __F"%?:rll, DI‘?_'SEH&E,
NG |~ AMEA Lo x|, 2EEA
= REETES Airbnb M™ &

THSMAEE g = ASEES,

- PAAE B

.

* A& S°1, COVID-19= I3t vitid Ate]7} reefsleA] dAoA i Z-so] Aijke o 7MIAA

Jo

1 718 9F 3 w2 MR Cigo] s

7142 o] 71581 . o Yozt
A 7] AL ARl oflerE Ba) BAAACIAL A1E-AAY BET SAS BES
Saf Belg torelA] ®E 153,

& o
adZ

#(2021) & 8Y(2021)2 EUHZ MY,

&S A= F0| VR-XR 7[HHof HEHHA

ARIAL B2 A2 AlAE YAE 870l -3l

2 T Ue 7eol]

Hold Tt 37 7o) 7Rsaha, AHgAE

23 FHGAANA] BE-L 019 oi7ke] AEIHAE entertainment) $F2 Hol F42]
Folog AFs AAY M B9 FOR stk %29 2, 2021).

Ciefst MY 7|&S0| 8L 8= dgS Y.

* HR1-7HA Aol e P20 4712] 782 F Ve a=sleh A
A7 L&A s FHE Hoelal 20l 2021a).

© 5, 7P-AAe] AIE Bt s olal, tefRt AY Vleo] B A8H Al Vel
qgA=t &

[>
o
do
]
b
N
g
15

o]o
=N




Tt $do| HalE

4 ]
MIA MIA|

EX: 2E0(2021).

I OEpHA MERH|
o HEfHA A= X524 T 7]& A T-olA ‘C-P-N-D'2 EFEH, C= Z812(Contents),
= ZhE(Platform), N HEYI(Network), D= tHlo]|A (Device)Z usH&Ad ¢,

2021).

o T2 HEpA ZHIAIAIY] A EA3E HoliAle C-P-N-DQ] A=-5714 =il ofuzt,
ZRI=9] =347 AAH FIPIAE HEohs AAAAHA(P) 9% 2 a7t 5.

e olo] F& HepHAL] AEjA= AFAE SHoA EE QlzelD-N)-ZHEP)-Z8=(C)
-AAHAHAIP) o] titd oz B 9 AAE.

FEFN olmal-SHE-TER-PE PHE OO Mep 2ME
2 F2 uyg
lmaiD-N)  E¢Z WED BH(5C), 2YUH FHS Nelsts AzF Clutola
SAZ(P)  NYY ZHzo| Y, 95, MHIA 78 U FEHH sEs 2F T
ZHXCO)  VR-MR-XR 58 B8 FZ 4 Uk 2800|249 20F 5O U xS
RIATAZP) T4, OIEY, A, HH2lef S S&MT SHE J1XS 28 P

=X @Fd 9(2021)2 EHZ XA,

FaViEl ‘olTal-ZEiE-FRIX-IPe| FQ 7|Unt MH|A ALY
T2 MH|A F2 7™
HESQ3, Sk Asure(MS), AWS(Amazon)
Ql=2KD-N) -
Az CHolA Oculus, Google Glass, Gear, Vive
EMEP) 29, Mu|A 7|8t Microsoft, Meta, UNITY
= EN(e) MY HES Fortnite, Roblox, Animal Grossing, Zepeto
- YG Entertainment, SM Entertainment, GUCCI, NIKE, DKNY,
K| AIKHAER Hej = g , . ' ,
|HALZIP) SHE 7 Major League Baseball(MLB)

X 2% (20215 EUZ M7,

9SUBADLSIN By} UO DpueBD 940D pUD SN}P}S jusJund JO UO!.LDJO|dX6 uy

220z Hoday Yyoipasay 1SV
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* FZoll=

AARHA(IP) &2 F/dE HER A THIAA

O-A
glolelE 7Hte R 3 4l Al %%%K%Zéd ], 2021).

Ql_ga}; AR-VR A7
7181,
SHE EFARL djEely 5 7€
ofje} 7MAANIN AFEES 9 AAIE 25
gz [p: 7jQle] Lafol Za

]1\3_]' FEl= PA L AHE 3

.

A3, 8

A,

glof8: ABAS(AD, Hrleold, 2= 5

deleE #4 9 & 7hsdka, Az

7148417,

g tlilols, YEYE, S9E 5 FlesAe

0| o] 7RsHIAIAL ALRl- A Bse

HEfHA ZPIAA R ek

A2 AAAAL} 7VIAAE Aok SRR
o] 7153t 7154 FAS kgl

wrRoRM A8}

71638 @42 dold 7l 7HgEZIoAel

RO R e A ESEENE TS

o WA HEA AL B RYA 7HAARES 7o g C(F ool H)-P(EHE)-UR-A]) 9
Al 7] Zphez AT o= Ql3(F e, 2021 &89, 2021).

S9E: A o84S BolA S 4T
A

ol-g2}: ?1-9 ZA|(In-App Purchase)E &3

4. 2% Y AN

I HEtHAS| STk Holol| cist M=z=2 FEe

- mEhos BYe Ate) ke B4

0.

B9 Q1] QHET kS FSISHIA T A

7K ol R MBIt FMAAS

HEA 79 5 shel 7HAAE

FA]9E Second Lifes o]$o] 5X

20009 =

gole 2vldlolo] 1 2EUS W

o187}, = AgAelA EH2E ATHL ZAE 01§ A

HSbA . deEEo] dieh Tz QIste] Hidjde

AHA FAAAIR} 7FY FAkSEY,
2| H

Hiof] 5451 Second LifeE 92 £ 4= IS
17]0 Almj2 Solzt of7]A]

Qzto] sk

Second Lifex= 9 Amjz2 Ey=2] FE53 a7} L.
o el A oo T3t ofe]Y

ulEp20] Ths) 20074 ASF7} LR
G7A AMEY S hS mBo]

J

VA P =94 ddF ERlFes
At HEpHAE AdsiA A




- HEPHA 4714 59 E HERA AEjA A PR, HiERH A= TieRRt FEiE EA6H,
HEPHAS FHTR= 7|4 ESH bofsle]l: £2AQ], Web 3.0, Al, NFT, Crytocurrency 5-s).

- A8 4%, Qo) B 04, A QAL Qlmel 5 EAS sk 9l ER k]
sl olehei el el ol e BAE U ofels.

I HEfHA Folof CHet AJAY
* HEfAe o3| FANPI

- dpi o 5] Agtel glov], =g ekl ek Azt S ol wze] ek o]
dhet gk 417) 9. Tk vk Al MZAIRS] AfZolehs Ajzio] AEjEoln, T VR
2l AY HE S50 QAR Zo] uke,

- 7P7ke 2ol 7 viERA BeES0] SHslo], 21| vjEhAA SeiEo] Shic] By
HElAg Algals gEzto s Aebdsickd, sepad] gt Wee 42 Yl Aol
S Aoz oy,

* HEFHA g olo] itk gEe] AFH

- HERHA A ojo] diet Thefet §E2 vl wEpHA TRk E2Eo] Tiok E Wt ek
oAl QIzte] Jefstaiat sk 4f Ha2 A 7R oz Az, wE2 dojlA
AEES 2501 wFsI, FH=E AL o8 B3 AAgES s, FUAAY de

Pt T
- P12 S 9IS HEol) A, slehnc] 58 B ol ol Asioll
T vERAAS Helebl BAIE 4 ol S40] TS o, ) et Hels Hes
H A=e 22%0] B A0 oA,

9SJISADLSIN OY} U0 DPUSBD 8100 PUD SNIDLS JUSLIND JO UOIDIO|dXS Uy
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l. HIEHHA EHE = Sigt

10
1. HEHHA 7| T 3g

e

I HERHA TS QIE F2 7|22 = FLULAR), 7HIEHA(VR), ERTE(MR), EEEHA(XR)O]
Aen, HEHH AT} XEHo2 Y5t &FE7| 23t 7|8 7|e2= S8XQl, 56 HE/Z,

ECRE, ASQEY, 21SXIS, HH0lE, REAFY S0| AS.

IZollM 2tdat 2x|o| ey w2t ST, THdRd, Safeid, eEvidz FEE

A
£ S(0|HL, 2022).

*c}il}%«l 3 J & 7led.
o 7MFAAL VR Virtual Reality®] 9FA12, fxdz 1" 7HIHE 18 714,
* EFFA: MRS Mixed Reality®] P42, AR} VRO 4T 3 7142 & o zlskd

THEAIAC] Az flell B, 4 5 242 AEAR 2 Tied.

* B3P XR2 eXtended Reality?] 2FAIZ, AR, VR, MR& EZ3}o] XRolgka g 3714
71&o] vl @A PFAA 7He] A AEE AR 71+
o AIFA: SR Substitutional Reality?] 2FAF=, 7HIAAT} Q1%] H}sto] §3tE]o] ARG}
7MdBHE AAR ZAoH e 71eR ol 7] A E 85 ofEE.
I CIYSHICT 7|&250| 022X O|ZXIS07| O|F0|| Z4X| R MEL ZEHS MSE2=EN

AA|- AL - BelMoz MZ 71X &E0| 7tsdh(<al 3.1> &Hx).

HEHHA 78 Z=Q 7|2

ﬂ’éﬂﬂl

N BASME

off

(2022).

T
>h
%II
|Io|




I ZHEL{(Gartnen2] 2021 510]Z AfO|Z(Hype Cycle)@ AHEIE HERHARNS Tl ClojsICHs

Al CIX|E 5, HERS, NFT S2| HEHA 7|8 7|=S0] FISE1 A3(<a

o
w
N
\%

1]

U

JtEL 2021 3l0|= AfO|2

Plateau will be reached: O less than 2 years 2 to b years 5 to 10 years
A more than 10 years obsolete before plateau
4 Innovation Trough of Slope of
Trigger Disillusionment Enlightenment
Al Augmented Software Engineering — - Nonfungible Tokens
Employee Communications . Data Fabric
Applications \ /S Decentralized Identity
Composable Applications ¢
Generative Al

Multiexperience

» )
Active Metadata
& Management ngrlrtlglns
B Real-Time Incident ——
2 22 '%Sn{‘ecr'?aea”st +—Decentralized
o Composable Networks — INEIES
x
Self-Integrating i
- ApRICaton '/Eggnnypmﬁggph'c
-Industry Clouds
Physics=Informed Al *—Sovereign Cloud
Named Data

~ Influence Engineering
— Al-Driven Innovation
Quantum MEAA ™ Al-Augmented Design
~ Digital Platform Conductor Tools

Networking ¢ A —Machine-Readable Legislation
y -

Time As of August 2021'
£ Gartner(2021).
- 3 oujola

Y HEfA AHIAE FE 4= Qe YHlolA= FA HH AT (Flat Screen) 7[5 tjuo] A%}
HMD(Head Mounted Display)E 53 7+d=& XR 7|4t tulo]Ag LESH

- B A5 S5 ol st 7)) Wiz AgElo] OFl PC, AnterHlols Fog
49,

Bl tulolA5e Flze] Adn|tlont vreAele Sdold

2D, 3D WAL 7Helx] 9 ZMIEIOIA o5t HaAeT 4 Gl AEE A K5

ok, 3719 At 4S8 o] FREL ko, HAMERTY FKlot 714
ASAES Yl tlaBdo] 9] AEsie FAOIEE XR ZI8F et} 7L Sl Al
oI} Alge] B2 JIo R o A S RTi: Aol Bolrhs AV} 9le:

- SHAIg, o3 7H o] Bgwlo] Qi Feloln] Aehy wolA WolxEehE oA

N TG AHHO|AE ZHAIAL 7] W2l 7 HEAQ HEtel2ql.

- XR 74t gjHto]A= VR JJEAl, AR Glass, MR JEAl 502 FAE.
¢ 20229 A7 Aol ULt 9= XR HHlo|AE F Ao HA &8 7hsgt Aol
MRE FEE= Hlo|Z24ATES] ZRFR A|Z|2Y AR SHAR FEEE= Wiz
(Magic Leap) A&, 2WA9] AHIE|EA(Sepctacles)E A& & 4 UL,

9SJBADLSIA B4 UO DPUBBD 8100 PUD SNIDLS JUSIIND JO UOHDIO|dXd Uy

220z Hoday youoesay 1SV
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- B telol s APgL vlERAS 9i5to] 501X Ho] oheh § W8Sl molme
BeIMo] BAE Rt ol L.

QoA B 7Fset MR S|=AICIH AR 232 o] VR F|EAl AlEE2 A9 Aol

7153 A ol TiEE A 852 518 TS 9T AAEE wom )7
&4l AL ko] 918

)

=

° WEpA B olduE ARHos EAeigon], 1 Sk 24 1EY
1A, W2 ol AHE, IHE ojAAHE,
&3

Y o2 FEE & gloH

3 S
W o) z2 53
- HARE ASRCHE gotaLt RAH|CQ Sof
o AEfeflolsis ZHXE Sxoz shyst
HE
olmzoy * Ml AE0l ofdl BHS0iTl H=Eofl 47,
S4HZ, XY S8 Rojstn 483t 7Hel
S
© Al 7|52 0I83(0] MRS CfSIE Lirn
Lo Lot YeE HUY 2 Ut Mbl20jA
e Egsigton HxopRin g2l
T - 29 3%, 2doM thast 22 ME|AolA
elztg TR 4+ e XY o
WWW.ananova.com ‘ananova’
QIHBHE - YEHOR AR Cfsisin 71, ¢loing Sof L
ONAEE challd 2AE E + s CIXY U
RofL el AxiLte
sl % ZTel oistste A we cas we 4

alEr ol=cy

EX: F¥2(2022).

- YA Ry} wRiste] HERHA HiojA HHjo|a V]eR ofolEE oMlER B85t A4

stz o

AP SR AR7} 5. 53] FUlelAs HERIAE (publicity) Bl tiet

HEY HE g0l AN gfot ololl gt o7t B ast A Y. dEviel m=d ek




W 23S s o Sle el BaskARt MER He AR Hishke 2ol 273V
mzell Mg Y280l ohd ol A= 71& S8 digt Fdd HAHS = B asittal
AEHERA, 2021)

e NFT(Non Fungible Token)

- NFTE 259 2628 7128 o] 9id tg 2629 4488 234 £22 59
A3 2RAT W) oYL Aol 1 HolEE At V1eg TR

- NFT7} bA1g E6l=29] A o2 ARSI EEAA | A2 Beeple®] ‘Everydays 7}
FAE AufollA $69,300,00000 == 440 FPL v7t & o] A4l 53t
AR A Ok ol AE S| AAIES] RS AXTFEOIA A wafjotal 1 oS AH
T8 5 Uthe 7S Eo{F9A, o] NFT ofE £o| dojd.
SEA|qE, tHIEZAQ] NFT ofE Az Z2HE 5 5142l OpenSeacld A=Y = AEE
80%7F AFet AZHE 7HA]A] k2 o5 o5 ZEH 714 ufEol2h= HS WHIHA|
ol#st vrAo] fAE HZE Ao tist EAI-o] Al7|E
THAsHY A5 WSE ©ed] NFTE F-8ots Ao2E B4 7153t 71171 A7 Ao
ofli, I AsFE Hok= 73t Wigo] F=Fojof sl BU)5E tiste] Y W
EAASIE Afolal e ARFEC] EHEE 7 ok 4S *JOHOM Shohal AR
ol#et =2 NFT7| ©R] Ex19] £rho 28l ofz} AA 2 E8E S o a7 E
7FAoF Stk Q1A Aloj&,

0] RA| AMA BIRA ks £A; o] ofef, A9 58-S Wdsta &8s At

oiN

ofr

I
il

LEE0] o]F0JA L . AIE E°], EYEQ} QJIARTIHE NFT 7|9te] =29 AuiAS
ANggeta 9 = NFT 7]8ke] SHbix|el 3PMS NFT 71&S Ed] g4 SEAMECH
OFE|AESOA B B2 o] Zokd 4= Q= AlAES AE5HL S R AR NFT

715ke] S AERYAHIA EFEE AEDYsk= ‘Auolrd o 1007t @EE FARL

- NFT= E23 24129 g9, 8= AfA9Y 2917], 22 A 4 4 oy E] 5
Rt 7FsAE 7HIAL Q1E. olEfRt 7HsAdE EHlE AAR 785 ANGAL Bl vHEo]
U= Zo] NFT 71&9] Egi} &80 ZR%H A-9.

I HEMHAE TIX|HE SHIE HAMAE HIECE 7h4o| X7t Aelk(0] SHEEl= ZH|-AL3
230| 7tstt CIXE ZE o= Holgh 7|E| CIX|™ AMH|AL HEHHAE 'Est7| 2{al
O CIXEES O7H2 Si&nt 70| getEl 32t @ AtEXiel X Fofet CHE AIgXIete|
2S5 HSEE0| 75, @ ZH|-AE|A &30| 7ISSHeR MElA 152 7|2 £42= Holsy,

XRz} D(Data)-N(Network) - A(AD@} S(Security, Blockchain) 7|47} ZEHEl 571X| irly|aS

HYE(0[ESR, 2022).
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I ALSXfe| i} HElYS eRdAlZ|7| 2ol HIEfHA2| 71=0] Zetel 87| 5eh

HIELS

H

ok
2 0

HI

- oekgk BANA Aok 7hdo] 3 HEPYRE Vo R tAY 31k 74 W
Sfet BRI, AN HE S0 e A,
Zetoc, YED 71 Sol Wag A

cleR Ao YT 4 e

S

F9: oeps & opulel 7RSS 9%

Character) 782 HOT' Al 7l&d 24 %

webH A0 A 9] A ST

B 714S Bl 7ETNTE FHgt

r;«

7, i

ol

c}d

P

i

=K

2o A9

ol
AEE v o g P57 HZol

(o] [e]
1T o=
o= HolElo] T4 Aol Siek nEEE,

T4, A, oMIES HERH A A

X715k 714, WE2 B NPC(Non-Player
AEA A8 F140] R,

o)
=
EREE S LM B DRI

g el 2R A eleA A8 AR Al o] s SR et
24 AAITele] HelS i Sol=UE 714 59| A, B A 7 A weo]
A3 Fpttol Wagh 3749 2l HEp A0 AMgA 0] U

Aozl QIA|El= o 7to 7 Akex AP sl gl

Hofsh 7]

A EY BRE: AR FHY

A T2 8lol o8 U HWeldE HAsfor &

I 7|9 HEHHAE Y, A& AE(Life-Communication) AH|AT} SZIX o2 H|l2%[MHAM
CIXE A SHozE AYATI Mt Z2HZES| sHhto= Qls| 2D0iA 3DE ZlIStotHA
7 M A|(virtual world)7t FRE gl 3ixf HEHAE ESHE XIREet 7|2 7|4t ZRgsS
FHO||M RIO|7} EXHSIN, <E 3.2

Ve

2 32 EEEE ESE

37 HEfH 22| X}O]

r a2
Zh CIX|d &0, =A1ZE OjCjof, AA|ZE Ul(User Interface)-UX(User eXperience),

Hisd ESHE0| JUS(0|E=L, 2022).

ok

Holshe © 8 M3 TXER BART S7Iske vEEiols Bod- 844 Aok glo

She Wsro 2 ARAMIR o5

AAZE UI-UX: 249 AR8A AaUX)e 9t Yl 559 ARSAH IEH0IA(UD 71e9]
Ao} TS AREAL Y AREARRE A k0] ATARE AdE €Y 7 Se ASAHFE Ve
AR S=eE 7o) o HEp o A ofsdt oakg H A4S dol HAE

olg WY FYL AT BEA Y 2L EE*%‘—%@ =
ujgom o ofulel 4191 Selu vekls W Ade] N2 Sust BRT. %

S TS FHY AHIAE AlES] w2l ol UﬂE}‘ﬂ— 1/\1 /\}%XPaf

7= Z7| HEHHA &xl HEHHA
< (1e) ojdEE, SEEY, FUWEY i i
e (o]: RPG, MMORPG) 71I%!1f Tha ME-AE Z7HEY, 1R,
Ny 5 07}, 2sh8F el SHtT 08Xt
Jla ot ¢ RS ME-AS) Aen 88X o= PC etxy QPRBC'}._ s S

7|ato| EEI@‘ et AE 27}
(of]: Mo|”lE, Second Llfe)

(0f: ROBLOX, Minecraft, ZEL}O|E)




7= Z7| HEHH A Sl HIEHH A

- 3D, ZHIY, E& J|gto| JpAE7 fOijEf
« XR, Data Tech, Network, Al E2IMo=z 8ok MahA8 EE0: HuE S22 2

£ .N.A(Data Tech, Network, Al) XI&},

oo X et
+
@)

ot
b
a

X7t Al ofo|HE &A WL - M= &
MA ZBHZ 0| =X{(user created)

o O

rIF@

|o| |_|.| 0|.0|E1I _—rL|:||.| ol AHl XAI

3

ANES . Zaxpt AZ-meksts ofo|el Ay (0f: ROBLOX STUDIO, MHE AZLC|Q)
(service provider centric) o LIOHE 7Hsst 22 SAFNME 8
7ts

EX ga9 2(2021).

[T
2. HIEfHA 7|= 2 M7

et
olok

1 OfEf THRIARS
¢ 7% A $0] B2 T4 ek S B U 7198 BRUIH 3.3) TR

« %, W, FAiolole] FA, B FHY, BFY3, F Aejslol, Amet 5 74 et
TSR A,

B¥ Microsoft €ramxr

facebook € unity

ROBLAEX

FORTNITE 00 Meta ¥ wrenric

© oculus  AWS /4 pzire

ve

Lo D D | Qunity ds

GEMINI

TN STARATLAS B \icrosoft A (<) Qg 3 fo'e
Larrruce: e SEdois { ‘ B XBOX Dol 1y A8
g ﬁm €% EMBRACER' a horizen ‘J I unREAL 5 o NVIDIA. Il
"""" GROUP Google BEAMABLE SV . T | manveLs
-~ PIHELARE )] 0 2 morslis 5 Fe e 00 I <l WS AMD 0% @erosncom
W nesoer - LA a (@ swssnias o | POYSIO e

% [eampoa] una

.om ZEPETO Jphoton [ i J’ @ brave e e SAMSUNﬁg - Qualcowss  QOF-VO
@ B i g Qoreanlff o WO g T inkel. @oosn
M @ v cmens g S \t - Humemor  €njin SrOmEE o cumren
s B GooglePlay FiYAdobe = = : Agorand 22 1074 a onMon  SONY
il ByteDance (D) sanieon  + 7 S Gande Al |y Wroly | 5% Ve Prologium  Panasonic
i i Google o FHETA BroLogium_
o ANEXON [r . @rermeors skillz - G 9\' nly NEURALINK
< P =] —w @ OpenAL 5 e
sectvomes 4 Gather smos  EEEE e @ Op Dolkadat. - = O TMobile
VA LYE I @ ey ®RoPosar  GOgenvid g % [nianTic] & caroano e =
v WARGAMING NET - o I Plaat-Scols AR (DOpensea  VUZIX e )(—
o " bwitkers NETFLIX B & cESIUM s f@OI fastly c Eoseaue
& Supematnsl A\ alspocey A, APPLOVIN R merrany makersplace N :
HoYo Ditchio Tafi ok
@ spatial B Youlube 6'“"‘“‘"‘ occaipital SuperRare vAario 0_] mowiiies  QJOrQ
- sureawomD megclecn | g
focebook  TTHEAN wcubbewe o MR ETT Guew preseny . Cruclble= AR G

ODYSSEY .
il O e 2. T g,,, & g

ync. @ admix

EX: Radoff(2021).

1 0%, 72, Olo|AZATE, HolAR, AL S 22 We3 J|YS2 XR BB

% HMD S SIS0l 2 ATES0] i XIS UEE.

- dilek 20214 Hola%e AUe) § SJojsk Teko] HeF 2 AAES WAskgoR, 71
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- "lo]== OLED H2-Ede], #3 AP, 7= F==0|= OS HARE sk=gof AIAIE 7

1},

73R sl=Ale] FAIQ 3t 24 2 sl ofelEFF ] 7RsRt VR 7171 AAIE 582

dFggHo]qlol, 2022; AF, 2022).

- ShLE3: ThE 2 Uk AElo] 18409 = 2 AARIOR Fele] AT MR TS

So|HA EAIE AstaL wzA A4 5 9.

- EATH): 9% VR SISAOE, HAED Hrh oF 2,58 Hold SWES Tdste] oF 6m

Golz Ao ME AJFAAE ZAS £ L2 7Rs3h

- SEHAED HD TVeF fARE 22 AZE FASIAIE, vF

Al2o|z] ko AHZog Wrlw.

- A0l 20 YA AFS A ERLH =Y F2 Heolx
7lee 581t ekl 7HHE PC 913 VR =AY

- HjgHola: &7] g EYE B2 MR SFAR, /] 71719 AHE

T A2 AEslo] o3 T|7te] AE Aoz o,

mlo

=2 3
I = |

I mieol dAe
7o} HEdle W

c Ho|EdA: 2.0 Il upAlg gl Fdlx B ot AlF(HE7HY, 2022)

- 2021 HF Qg o]% BRI E5-S E8af @FE AT Pl

A 22 Al oHAEES e

- Ozy, 24 P4, sleeleE S ot detiele] AR B3 3D ZHEE Aol A
culo]ARATE: wEPHA 551 SR IR 2 VARIeE ARIYY &4

- Z2O9 Ve 88, B4 AP HAR AvkERPY Jideh

- HERH A e At 2 Ve Aidskd ofterE Bt 9]9] H2E wAT e AL ToT 7iee
289 iRl S ARlA AT 365 AYEE Aol T Microsoft, 2021).

- HEpHA 5 93 FH2E A9 A5 AFYAllE e &
EERE Qe
* of}=: 2023 ZFAF] A AR 228} VR 7171 58 370 ofIAolH
Aldg] A (Qtels, 2022)

2% 7301} AY2

.

EAM0]A VR, HEH]A

w4 59 AR & vl

- Ok TSMCe} VR 71718 vfold2 OLED(7] 'E3g HoleE) Hagdo] 7ido] e of

o A1 gror], Y fgol £ AL I

- VR 3J=A1 APCREEIAlCIA Z2A|A)2] 739 A4 /HERE SoC(AI2H4) M29} 16GB O]

g E L, 28AA= i0S2 AHE

o F2 A ML 3]9] 20224 71F2AHA AR SHA AAE ZA

- 71710l gAY Fileke BoE AR AA] 7 olnlAE A
MR S=AL A Zolul, o2 20244 24| dlH.

2~
T

ol
AR

EAE ofojelx




R 7leHE A3 A= Y, SKSH0[H A, LGE[AEZ0|E Qg Citi+=2| ZLh 7|¢2

HIEHHA L ZAHX 2 ZSF 7HEo S5t ASEFAMT, 2021).

MK

il

XR7|7| ClAZ2{o| 47t 0jE0| 23 791 7,8002 HR{0fM 20274 93°f Eaiz 126 WA
7E Z{o=2 o|ME.
* SKstolg&: A7 Fzxg utjqZH|x2] DDR5 DH &4
- DDR49Y] ALERTh Hdf 1.881(4800~5600Mbps) HFEH, AZHAH] 20% H4ASH
* LGH2Edo]: Ae}Z 7]¥9] ARE OLEDoS(OLED On Silicon) 7i
- AR® 0.4201%] OLED0SE T85}3 ok & ARAZOAE AR 30| 7ks3t nfo]a=
tageo] o] 7hsdk
<A 54 BT A 9 MS @9 AR 717] RS REHOR A &
- A A AR 717] AR A, OSe] 72 FEROIE B

- U= XR 7Ie A271Y A= S5/ 5 M E@Ea] AR S=AL AR

<33 3.4>1t 20|, 2022 127| MR FIEA AIFE 241.6% B7H5ti0M, Hd | &
Z512F2 26.6% Z7I5t 1,3900F CH7L O|AME! 5CH FLA A|RHQE2 HIEKT H|0|A )2
HAE2 90%, T2 S20|M AIRE HIO|ECHAC| T|F 4.5%, DPVR, HTC, iQIYI7} 25
8 4% 0|52 xIX|EHIDC, 2022).

A= BRE Eot oF

Screenless Viewer Standalone HMD Tethered HMD ASP $)
40 - - 450
35} 4440
2 30+
S 4430
= 25
€ 420
)
£ 20+
2 0
< 414
@ 451
- 400
10
51 4390
1 1 1 1 380
20224 20234 20244 20254 20264
. Screenless viewer: AOIEE 7|8 =AM, Standalone HMD: S&& S|EAI, Tethered HMD: PC E&= 25 7|¢t
SIEA
£X: IDC(2022).
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I Meta, Pico 2! Sony?} Apple2| & XM|CH SIEA &A] |HOZ 2023HL EQ3%t

I 7|Z9] XL MH|AS 7|2HE S8I5t0] 0|84t 7|Hte| EHX Z3H

ot 2

ol

Aoz OflgE.
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et HEEHU
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2022).
<ol 714 FAloh Tz Ado] TEFH: tehs BAE 75
- dlolHRAL AAAQl FEX S B VA SMPIAZ Uk olaHA 13 B
- 2EFEQ] Q4] D2SFE} HlolHRA Solx] Tole 7]set bl YE- AEZ A 5
S} 71ee A AMER TR AL BHow T
CIEeE: AN AL WE ol8A 2F B e 75
- Ften el AU AHENHE ABA A S
- FtendQle JM ofulel S SHe Yol mRAE'S AYT,
- Boh A ARlE B B A6 FHe s oEAYe BeT.
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MS, O[ZARKY=, FLE|, AL, 2H, 290l AH[C(OF, O|AH|0F S MA| F2 S47IY 900
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=2 SoHE SHel(<ad 35> £
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c 7 ZREEY, siAE, S HAE, WEHA 22 280 4
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oF] olale, ot 2 HE|AL Y1 9 71%*%01 Holok) QAT ZHelo] FEie Aol
9o} 2% s 20 ke o7k ABEREA, 2022)




EEEED A B 22 FQ 59A

G O ,\ ? T Go gle @ Governance Solutions E-—E”FE

metaverse

L
Q} Soroovesetier  (QYB 100 EeTe creamion Oppo ROkid

Reality Labs

[ ]

HonoR HaTBIT M 2 2 [

RN HUMANTEC

I-IoloNexf

ing Realities

hundo \inineseus |(GOOD Cgimani

S HEtHA BE ZZH(MSF) SHOIA| L&

1 2021 5% e ISEREARO Kigishs 27t FE0| TERA Yelololx’ Hol7t S
S SK, EAT, FNY, ANLLE, SUYTY, FAANEA, ARAARLY 5 I AF)
1904 o 70061 AV} ZIRIoE, 1% 8 BRI IR, ST
ASAEFY, FFTLYETA 5 oF 1000] A7 HIElo] UL

I (M2CHstw) HEfR HEMHA 7|&xt FH # (78 FLg XR 52 Z2lof7t EHE @+
2022).
o T At teket AEVFER o|FR] HEIE skl A+ 2 AHAAE TR ot
EdES Aot 9T +3
XR JAn] AL AE(XR Experience Center) & &ofl 7FUA 2 ABFE oA wepHA T
FAZ £F4 NE Aol olkHo]ld SEA M AL

[ T g
3. HEHHA 2HH FQ AIF

rOII
olok

I HEfHA 23 F AIZ JHQ

o mErA B ARAAl APEE 245 HsiMe wERS, T A B AR A2
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- AITIOKNVIDIA)] CEOS] A B veh2g 7MIB7Iol A4S £ =
AOZ oJulali, 7]9E0] B AL WE7] A 7MY L o}§F A9, 49 gele]
Ao w7} ATk AR

l

- & ZxX(Jon Radoff)= (19 3.607 70|, 7 Layers of the MetaverseE ASt5lH,
HEPHAS FejoolB 50| EYT & S THZE THeo] AlFE 94E & e TR E
A%t

Seven Layers of the Metaverse

The Seven Layers of the Metaverse

Experience Games, Social, Esports,
Theater, Shopping

Discovery Ad Networks, Social Curation,
Ratings, Stores, Agents

Creator Economy Design Tools, Asset Markets,
Workflow, Commerce

Spatial
i 3D Engines, vnlm.u‘xn Multitaski
Computing I, Gg!;sputul ping b

Decentralization Edge Computing, Al Agents,
Microservices, Blockchain

Human
Mobile, Smartglasses, Wearables,
Interface Haptic, Gestures, Voice, Neural

Infrastructure 6@, WiFi 6, 66, Cloud, 7nm to
L4nm, MEMS, GPUs, Materials

Building the Met:
g i feze% [@MOM

Z£X: https://holonext.com/metaverse-101-understanding-the-seven-layers/

- t}E E(Matthew Ball)2 HER] AT} T30 ALEA}7} TA] H&slo] AA|7Ee R A5 225t
T = 3D 7MFEte R AR &, ofHet MEee 8T AT E HEE.

20224 7] 12O Wt AGABAA AFHL Yk RASE WAL JEAgo]
7R3t 3D M3, Felelole o]aen] 2 & 4 g,
- AR SAEET iR SA7R5 3D AR DSk A A 5 ok

Al $20E b Rt gt 2R

!

= @A) Aol Sk vlERA ABASS ob tlehAc] o]Abd mde] Hsls|wch
7] Adulrolt Ae] 77k Aegl.

o4 mulo] 70| Wag YEYZ, AXZ 3D, XR 5 BelE V&S B8 o
itme] AH8ASo] o] gk ATHES B & Y Bk WSOk T Urka
B % glome Qus| Waly vEhA AR AS BE 743} 70| Bk Age
e AL Uit




* (I" 37> Zo] vlEpHA A iR A gjE]o] Zhe FAl01aL, 203097HA] HlERHA
W Az 9 AHIAS] 3,5949 22, AAA 0] &oF 3,5099 B, AYPEH 2,9429 g,
oviA E &7 £oF 52,7509 24, dEEolHE, A, TAMY 5 2,040 232 A4
7IA]7} AJZPWC, 2019).

HEHHA A 72

=
(Ag2)) W AIYSW MH|A-B2 [ AIY-AR-VRSIE=HI0f 20| AEHQIHE - AHDIL0ZY
8,000 -

7,833%E

6,000 -

4,787%
4,000 |-
2,000 -

. 1 1 1 ]

20204 20214 20224 20234 20244
EX: S AH2ITA(MSX], 202101M THRIE)

o HEFHA ARBARES] TS RA;
- =2] 2AP1ES] MomentiveoilA AR vlofl 2w, vl=: A0S 5 30% Fe= HEFH O]
sl 7IHEes Feee AL 9l
- T AP AFHAARIE ZAFERE HH, U] ARSARES HEtH A Auliof it
UL} oF 30%% W2 Holl &3
- ol5°] 7V gol o8l HEfA AulAs A, vRIFFIE, 2ESA ¢O0= e on
=] delers FH=x 5 EHS AR S22 UEHH.
olee] (71 3.8)7 Zo] TR LA Al FHl= o} EHE AT HiAo] w21, 20219
1€ 1541~504] 3,000 dVdoz 3t dEARIA HEtAS A& 0= o] Z3HA] ke
HIE-2 44.4%= UEhd.
- % U3 ol8AR= 31.8%%2r, ol8sHA] e olfroll disiAl =)Ao 1 @t ¥ s
Aolgks S9°l 39.5%=2 UEr.
oA HlEfHA Ao gt A2 wEfHA Vo] A&H s dEdee =751,
W 7lee AR8ohe R ARGARS] HEFHA Fgo] Ajtajolal T IPgollA e 2of et
N 4ol FEz Qlsf 2sfet Aol =il Al A,
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CIXIgHe Alcf 2EI% 0|8 EME XAt

. ( BIEFHA 1314 O|2X} : 31.8% )

.
O 2 HEIHS OIS EHTHH, 0210|] (Top3) 2 0|8 fF MH|A (Top3, S55EH)

BiEfA BHEC| 7152 31.4% jlzﬂ:’éfjiﬂ%

HERHA BB 7| ARAIS 26.9% - 1Du 2 w75

HIEtHA S FO| FEAMH|A 01F 23.3% o= :LEH 41.3%

EXN: 859(2021).

‘o

- 5 PO 2SR 5 ko] ol AH§AEE V1T 0R M3t o, oF V12l A

Pl e AP FA 2L 9

- 31 7129] Aol oln] THE ARSI 450, ZHES 2 B3} RS BE HANAT
58 AU 5= 9lom, AY ARETE olgahH AIute] dES Ak oS thE AR
W BT 4 = 5 AU BE WePE A BHYET 9] BE.

E

I HEfHA 23 AFE 0|0 I 7Y S

2 Al Aol 2-850f g UARRE 3D Zid<IKlo] HAE Efly} e G350

- oA

= r{r

Bl AY G0 BEEE YAAL A
AR 0 3D QRO e SEEFl) RS ol Az el Al

2o, 2021 IH7IE ARARRI <lH|tiote HERHA &S gt AT
3D =]l SYUHA(Omniverse)E WIS

1 9] Unigine, Godot %l 5= 54 £x5 BoiA J92 S Ut glow, fUE<t
olgAAZ, dHtiol 5 HEHA JdS 5802 dP|il S8 FHIE sP7| ffsl ¥ 7s

7195 Aot 71ed g st .

A = B AAl0] S5 Hi ti7|hell 9Jgt B2C el ARUE AZ wEpHA Au|AzE

g EA)E 2 91 o]= The Sandbox, Decentraland, Spatial, Roblox 5 t#2]Ql 3]2]9]

B2C 4 wetHAZE 11 AujATkE: ffsf dYE A7l At vag.

U] HEHA B 7|FES] AHIA BEE AsiAe EIAMY M U ZAYA

AREAREONA At A5E Qe ol AST & UeA ARt Fas5H, di9] A=Y

Eate A A 8212 & BAska IS dA|3ele o] E 83t




- GUHARES ] U
- FUEE 2t AYe TE7] fe HH9] diles HEpd Aol oM HR-E 50%E
7RI Qs FHEIR THE AYeld FES HHNY 774 2 S0kl e 9Ed
(£HEGE) VR fhlolA, MS E2dX 5 AHY, A5 7710 Agsh

- U e o] el ok 1B IeEe Baw she At JoRE Jue
31517 9Isto] HDRPeK:= SRP 7]4te] 6] sjolmelele MHEs Aloje] 29k, VEX
TR 5 T Aute] A BE E7E B8 Zeeie] o4sh b ol AESe]
DEA IGE HA FEY & A UEs O BEE 53 98,

- S, 2 1 e BAA] 28 ABo}He] Z18t 714 7K Weta Digitalit Ziva
Dynamics® Q451o] pAIcKE: ek A2 3] chet ke 2% Solm Siggraph2022914
5 QA7 7 71t SUERIRAE B83l0] ‘Linons THe AXIZ YRS ARQL $UE:
olefet WS Eato] mello] skl dllolehs QS A S8l sk 9le,

- 7PEARYR 7eS Algsto] |
A Ve 7 719ES oA UiR IS Aelshl SIS
- FEI TR HRFo R 3D B9y 2o|BE2E AH|ASkL 19 Quixel, Photogrammatry

714& 7IA2 Q= Capturing Reality 5 7 AL 5

o R
)
op
i)
i
of
o
2
Y
)
o
%
%
i)
k=l
%0
o
=)
re,
i)
18
>,
i
)

A& dlolE A4t JAET}
ArtStation, SketchFab 5 o}€|AE #AHUEQ Ql4o] AZ=3l1 9L

- qu|tiote] g2

- 2YHAL dE|tjo} RTX GPUY EAKPixar)d] SUHA A tlA3HA(Universal Scene
Description) 715t9] AAIZF Jeiga} AlEdo]ld SAE.

- SHHAE Tt 28 ofZejAlold 9 CAD Ev5349] 412 A576= B9l
AEERE TR Y EYi} AlEH o] HIGOo R S HEMAS Solal 913,
- SUHA ZPEL Fo] g K= Nucleus, HURt QR = ETO] A5 Iotsl=
Connectors, o1&gA0lAS 7hdsls < Kit 502 FAE0] glon Z3HE QoA
A3 4= 9l o] A ofjymjo]E| Audio2Face, B84 AlEd0lAS A 4= Y= Isaac

Sim, AAIZF 3D E4E WE & Q& Create 5 TRt AREAL o ZEjAl0]AE0] L.
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¢ glo] AL vel4/n| ] o)

- Wee] WeHA AL FA) XRol| AEEHT L. XRo| #HH sl=gojet ATE S
Aok Reality Labe S4102 47| 7Rdo] XP=]al Q131 of7]o= AA|] AR EH1=
A= ‘AT AR(SparkAR) I ZFAIT AR Glasses@l ‘Project Aria 7} E$HE. HEk=
20229 10¥€0] MEL VR HHfo|AQl HEFHAE T2 E sty o] FJEAS] 8=
Aot et tk= PR Yol F5E Aol &

- &3 HEl= SEtolEE=(HorizonWorld) 2= AAIZE 3D 719Ee] Avdu|tjolg i Folw,
olE B3l 2E2VT 7L Jd KA AEAE Hle QtollA] SR} of= ERE VA

o]o.
ARHA .

* Ylo|H 9] A (&t o))
- Hlo|H= AHE, ZEP, otaH 2 5 o 7i9] HEpA AR T 28351l Qs

- 590 % 30 HE Eu AWES} QA ZEPS 2D 7Iute] BiEte] 7] 9iet o
22 geishn 9lon), oflag] A9 =] Fuo| R A BYE TR B3N]
AU 379 HoleiS NI MBS TEI: AL BHE T olE Folo] oAt
BUAAS BAZ HET 4 U LRAS AT Ho] BEY

- ke (aAmlto)

- FPhos 20024 69 79 TREI T 84 TAE ke UMAE Ba) s uHe
7 77keLs o} Baf AKle] B4l AElAQl F7heRo0] FiRle SIS Holyol, § taket
ool mENMAS B8 45 275l ¢

.;(]

o

7IE 252 ol AR ddEE eIEFT
- HIEAY AjYACIAE B A 84 &
© B2C2C BHAIS 750t ol@AEe] FH2E £ HE 7= 74

CEAE S A%, oluld], G4 Yol 7B G Al B

J228F AlE 53 ARSAY] HE HEAUE AT 5 A & diskg AT S8 71
=] e Y] A4S 7 ATE TEa tiefd o= QA & Zehag B3) 3D 7HetE
283 029 HEHA E3E AlST

* KT Corporation

- KT= 20229 sp7]of] depii Auls HUHAE SATZ ogY. AYHA = 2ot
7171914 & < Sk= 3D &4 3719 FHE Hal gloH, AHEY o|ZHE" 53 AR
SPARE KTolMe 7Hgell e 45 AAPI7Iede] dsdt Al 7Rl NPCE 55l

. o
FMFEZIONAS) BIA AEIAE FHlsk 5 Apdsh HeRe Ad.




* SKT(SK Telecom)

- 7|12 AALe] 7MEE7 ARYE AHIAQD JumpVRES iR o] T E(ifland)E Bof thgst
YA FEIZE AlFolL S FMSYE], ERHEY ZAE, 7|HFAL 5 o)== oA
AP=l= PAE ARF L Yol glow, 5 VR HES EA1T ¥, ESh SKT= HER]
ARIEAE VR FIEAIR] HIEHIAES] =] FA1T TS shHA] VR Q1] Srjjo

- LGREHAE 7MienA TRAECL REAY|ZE B9 HEM A At e S,
ARkl ARUE R 3t ARUEE Aoy HAdS Al APESE Hokal s,
7Moo A= oputele] Fru]7] TR AFRACA AAR doluhs 55 FHoE
7152 9T oMY, SHIEIS, ARREY, ANUHE 5 AA AR} U AR RS
Algst A4 gio] Zole QuA mEI:ILo] AEL 27 Zo Qe

I HEFHA 2H3 i AIFof st 2¥ezo| HY

o HlEpHATE 5 AAASIE Aok E7HA] WHoH 2 Holg= AYS 71e4, 5+
TgAkol B0l wobA FHd ofRel ARl RS Thesh] s FFEET sieleie
ojf gAog FIHEA 27 d&sire dA I

* SFFSloMAE 57 Hof] UrkA] gt FojlA VR =AY} EF = (treadmil )2 Eaohs A2
A ZAE oFg] Alofof| titQR] ok-Z. SEX|NE, FAALS]Q] tiA|, & ASAA 2k EEE 9
Hol7k= 3ol A2 APgo] b S40H Hejate J2 & o FAIFCoRE &3 = 9.

o (1% 3.9)9} Zo|, B2 Ad=|AABloomberg Intelligence)= 2021 12 1Yo 2343t
7|4 HiERH A Ao 2024E7HA] A9 8,0009] o] EolA E Aojgk= AYE e
v} Q1. o] Agoll= AlDAA, stEgIolARY, gl AEEHRIHE, Adn|to], 331! 55 23k

HIEHHA AR ME M

Social Media Ads Live Entertainment Gaming, AR & VR Hardware
Gaming Software. Services & Ads Total YoY Growth (RHS) (%)
1,000 130
800 420
600 410
400 - 10
200 + 4-10
1 1 1 1 _20
20204 20214 20224 20234 20244
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Ao) 7 of olxie] AL 3D, A
9= AR A& 7RsAo] =

ARTH VRS B AP tltol 2 A A 3A 4% A0 dius, 71E9] a4wtle]
Y3 o] s Tl 7)40] FE BYY THAE 5o 08 AL 71 & 92 Zolet A,
WH0R oE FHset oleiet Ao 2AUS o) & 4 ol WL vEhe] oie et

5 & F33jok Sehe 4.
Ao veh2 AFgA1E0] el thel Qe theolH & 4 glol, AR Uik AHgAISo]
wEhe| 2ol Tk AAR 7|7 A 42 o2 o

ARl ERIE e & HE=2 AFSIL Q.

T
2,
N
T
I,
[o

i
0,
H
ins
b
=)
>
1o
r [©]
1>
F
ne,
_h
I

ojgfgt Lo 3t Q1AL HEp AT} 7HA 1 Q) @AE JfAsi = 7R (Metaverse Roadmap,
ASF 2015)°f] et @3S == oA ZIs/idol tigt FAe} A ol Wit 2 2471 9l

AAZ A 79 AolE AL e TAES o) QUL ¥ 1] S5 St
2% 2201 Sl Ao BAY. 2, oleit HES FHARHOR 0B Sl LA

SPEIQl ZHrks MBIt tAE F, XR 7165 BAZ0R w90 B 4 gl Wgos
Uolrlok & ek 1 A7} obleh ek Aeks XS F7eke Tholeit He Bats]
ot .

o2 97t @A) Ho] FEFA S RYD DS /NS BN AR
Aol ek 0] 71342 A2}, oleldt FRUS AYEL S4ob] WolSol 1 B
Aol AR ZABEF Ego] ke FATE 75T BaAel UL,

efe BThE iR vEhA TRl 7143t AR ANIASY] W] o] RolAltk, T
A APY FPOT AR APt oy LA mipt AdEtL 2 5 L.

o
ol

]

ot

i

I HEHA 7|18 BS MAIS

Ak HEMA W AlEEol A 53 SRS 15(IVIA 9, 2022)

- STAREEI oA MR 283t A8 A%7le &9 AA Ndgh

- "= Virtual Battle Space3 Z2 AYS EFOE Agsto] w5 &-83

& HEHAE B3 AgA A 9 g5 Ao 7& HE

- 0|32 G71EYEHUSC) dEle 7HFaA mE 78 BRAVEMIND' € &3 &d 3 o &
2EHA e A HY IR1E A=) &83t

- Aol =59 EHEAALY] S-S Sl AXME WiE sk dHY A, AE,
e, o] A Zoofl A HEHA 7]& AT X

£ o




« AEERIHE: Zdl= AAAHIP)S 7|itoz 420 ndl thHs}
- SMRIEHIRIHE= SM A FUHAS Aok= PoF S9'& ol AHA AFHEAA, 2022).
- WEAdT A40] slo]B Fuelo] PEs B NTF &3] AlY, AR IP 59 &80=
o] nd thHslst
 Az-B AE AL FAAATE EftEo] AR 2 9 71A A, Wi T 59 99 9
A AT

- AR FOIFEY, Hrlo] WS} AslolANA] QIR Enla Aok} wRi e
A BiEANATA, Bl w87 AFAL Boo] AR wlERA BEIHA, 2022).

s f5 R 1A AlEY AT A8 & Al 9 AlE 2
- 912717194 Zimmer Biomet X|¥<& I 3 7
- LED ARZYUA Premise LED= X AZ JHo] Xjo]& A3t
e w1 AP AZH et BRE AFoAM s FHoE &g

- AlAA 4434 ExxonMobil# BPE VRS 2-83l0] ZUnS AAJg

- SATEE A B ARlE 71H}2§ S g% g ARt ol ot wAte S
= e 18 SHE HIRCIEE, 2021).
AR FEY WMoY o= QI Wt 97 9] tigto R &g

- I W o2 Gt of2l vl 25IYENA 2EEATT FFSHEA 164 ISk FAE
55%7F 7FIom, sk Wk FEANE 4,0009F ol SEsHAvlol 2021).
- AR vEpAolA 229 SIS Kot Bl 8dm FARE] RA] 9
AEE M) FAtold BB, 7HE A Bl A AR A RS, 2022).
© 3T EA 9 3F A%0] A VRS B3 AlBF 1S AX JAEHd =
A TRIFHEE & Q1H FHLEF ThEo] MAAHE ‘%%_ A - @A vl LI,
AU, S, AHAIHES st ZA] S| ZEHAHIoL, 2021).

LT
4. HEpA 22 Z=Q ANz gl xak

o [ S |

ror
e

I COVID-19 BHC|2lo|| 2 HICHM MH|AS| £ =719} ICT MEHZ| ZHto| SIAIM Hal= o5
Z0§MEA KIMCH Z20Z0l HEHHAT} HAFS

« 224 9EA 7YX ]z A x]uﬂa s HOP e A Alelo 2 4 Og ae %}%}1

seilal, 399l e 5-4 oot AE o) AL, 2021 o1EF, 2020
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e olof wl=, J=, F= 5 FAFEN ofet 92 FRoA = vEt A - Al 1 #9)

XR, Al, 54}, OAE EY &

d7lecl T4 FA 2 AHHor XSkl Qe

@ARATS, 2022: B4}, 2021; A=, 2021).

vl=ollAls Al H1 AZ71eS BTt 2712 19909 E 714 FHo AR F=
712 YR71eRA AA71eS ANESHE. 200095 E 201697H] =797 & &
ot SEEekIAe 82 fsl VR 7l Ede SHSisiaL e Y 7led
PFe71e(XR) MEE 4% 20179 olF, AR AlAEl #5539 IEAS(AD 89
SHACE A5t 3F. 20208 7RI Eelo e HAE EQRE vF 5782
FHe4z A4t Az B e A A AXHIATALE, 2021b).
* LA ERDigital Twin)}2 7HMP(Digital)ofl T1eict A8 AlZ2| 3D &4&S0I(Twin) 2E=2, AK| AlE1
HARE S7 |30l ZtdRE T HS(EH-2M-0IF S)2 Sall 2ol ZeiE ANETYS KiRbls

T2 oDIEARHES, 2021)

FHEVINE 712 371E A7 dol ARlA AE3tE Sie 94 Alds 345kl
U FY, LAEFo}, AHQl T o] F7MA= EFEAMR) NS S5 200295H
2014971 TAMIRE Z24E (& F7I61910m, 2007 ™44 A7AF 2 A= Z=TH
(BU 7th Framework Program) & 5t 201495¥ 2020W7F4] "Horizon 2020,
LZ2AES 53 AR VR 7I& FEE 5] =51912. =9, 299 5 F7IME 7Aoo s
7MER7IE(XR) 7 Z2AES P31 9. 20219 Horizon 2020 E2HE F&Ho0=
"Horizon Europe ;& W3t XR, Al ©loJ8 5 HAE 71&9 &82 Feol1 7|&S
Akl .
FoolMs S7PAFARIQ FRARIAA0] stz SEAHE 2ASHeH, AR-VR &
21 o ERA T8 Mg ET BUY 716 1L 5 Besj] Aae vl
FTole Ve B8 AR TP RS
Ax7|e)y ool gt Iilo] oA 9lom, 7
Baig, Azx4 28 38 293 71 5ol ZEEAE, 2021).
*» ZUY 7152 SUTHAR), 7HdRVR) S2 HIXSH ZHIY, XISKL 02 S Tt CHI0A
et BEE0] AUXE Uiz sl Q4 JIES ADRHEIXE|, 2021).
** JRHH(Createch)= 7152 280101 AMER S/VIX| dES o0z MMGl= 0=, DM
RS2lopAH | HOHE X2foh= 7E2| 7 k=0 TIRIRL ARRRIE At AR S Ao QA8 71
FHolAE 2ERIAIY S49] HERA ARjlo] AgRskaL glom, M133: 57d AlE(2016
~2020),= B3l A=A AT A S48 St 7] S oA 2, 2015),

AAe 3 RS FHOR A AR Ao %EY XR A 84 AL 2%,

ox
u1m
fl
o
18
)
i
oX
25
ol
HF
u
Ac)H
i)
W
(@)
]
D
jav)
—t
D
@]
=

i

1l
ool

ro

)

ﬂl

QEo|AE 47} AIEe) n]e) w417]40] AR-VRE ERHL, 1 F24E FEIIgon,
AAAE 9o WAR A TSociety 5.0,7 e S D LIES AL
AR-VR 28 7lol=eiole AAshn #al Zel= Al 719 thgos A 4Re sk

o, FRISHIS AR-VR T AEHIE A skl SlE.




* Society 5.02 201611 “H67| Wal7 7 |22l 0] MBEIT 9l THEOR ADIEASIE Oj0lGidi, 02
olst BETWH JIBEA MK, TS, BRIE Y 02 Sthls ALY Tz SO Z240)

ZZEOXE 2, 2017).

- IelME 20169 A= e T2 A% od =7 ZRAE & HESIeH,
ARAeR Jged SRS A% SHRISASAD, 7ML, A3, FFaA,
AUFEAJE), =719 FEI} 4e] A ALE Rt N(PER, HolL Ao, wAaxils),
@AEA) & N A2 FIE 718 ZRAEf M= 2020974 ¥ 71E T
3 EE0 APE 8 ARJCR Bi%leH, AR VR ARARES] FHTH" 97152 dl4sk]
et AR H A TS SR QR dRE e B == AW 1A B EES
ARSHAF WIZEEAL RS fI’F TXR HE, S 2T 3.10) FD).

FEE(Human Facton)2h A2 ZEIX 2 ALBAQ] 7iei E4(53, el §)S Ofelidhe Xi85k=
XE 2ofE,

i

* XR HEE 2016~20174 287t E2 2409 &, =4 5 272l 1609 B F'E6l & 4004 & 2=

2T TRHEEAL A0 RIEAAR.

s

orf RpHE ZRME
AESE #H (57H) A2IH (47H)
e KB || @P K ] ‘ e ‘ B ’
A 20EXE | @ osxs@) | —
| @ wszey | ’@ SAR22t ‘ S LN ’

A HASYAER(2016).

- W7 EHREARAE 20189 THAEEH= ST Z2AE § WHsky, ARFoz
M7 EHFA(VR-AR-MR) S0 Z2AE, TP SR AT,
e ICT 7l&2 282t AviAlo] AuA 7S FXTHIY | A%, 2018). ELT
OAE 79 ARl TSR EA* Ade EAH o7 SX5h7] s (1™ 3.11)3} Zo|,
20219 TR EEH=ANY S/ A PAE 1 viela, 334 49 AEE Mg
A 247, KR Aol 5 2 &8, =7 XR A¥ g 55 i
SO 2 AGHIB | B EAIE, 2021).

* TIMEEEREE TS IB(XR) 28 MHEE SEIE Soff ARISEIMC| ARIZNE oiZst AL Sl
Ao, 6rif siM MAKIE, 714, 1], OJF, =Y, RS)200IM] TSR IEXR) S0 Z2HME

F=s s
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-XRZaOy Zede
- 5G ZHlX 2|74 meNE ®

- VR-AR 2HZX 483} X2
- 5G 7[5t AR-MR ZHX g ol A5

- | ESMEE CGREIA Y X|19 !
- AEEY XX L X8 @
- MRS TIEHE 2HX T

Clxjgadx
T XA

- SR 2|l
- MBHE S| A7 ®
- BEH S|l

R&D Ex} - 56 7|4 VR-AR Cltfo|2 87| 7

- BIRVR-ARSEH AL E) - SGRZEHAQ ZH(Tha) @

XR ZHIX
- XR XIQHIE|(20 71F, 14714) - BHOPHIRHCT BT L2 (X| (4

Arof ol=a) A

Cixiz2az 4 i L crRegaeE - SRR ALE (S o) |
7I¢X|Y QI=at =y Q, (3 - CRISZHATIRISSIRIE R - XROMOAMNUKIBE (0]
BT RS 2AT RE M) - XR AR E R 2

\ U HAEH=(8IH4) 2 (218 S=00)
e Y -z —

Q' - CIXERE A ST PA(DmY 5
N - CEE oo 4 R4 ;
' - CIX|EREx 2 XS4 ®

EETTEY :
sfelTE x| - CIX|i2E% Jarole) S2rish(TE iRt ;
ik ; - ORI RE %79 FUHFIEx|2 ;
i - Cix|ERsA Fe e 2| ®
i - 56 A BEHE X2l :
— ¢ 200 oy
#2545y . &N ﬁn.ﬂ  FRBEAG HOF B4 Ul SR
d
A - =33 21 moian
= XY D] MY MEREAF
1

EX: U [SFESLR(2021).

- A= yAE gid7]o] Qo] A ARl 5G 1zE 5SS ARAYE 20199
5G+ A=F A1 & HSIACH, AR /g 915l 100 Sty 3 5o sy Auias
TSP ((1E 3.12) D).
* BG+ 0= 5G 72t LAY Sg= PioH 100K Stiedted 3 50 SHHAMHIAS ESoh!, &5 HESAL
DRI S, BRI GH| MRAVIE Y S M IS AR

“i

- 5f W AHlAR AgERE S APstEom, AREoE XY, ARXY, Qe 72,
AFAY F 471 A0 R HRsle] A AIAY FRoIME 56 7N 271719 A,
e RS SR AEHE 29 58 FAsion], A AfloRt: 56 FHx e
neAe ARE 2H2 AAAY ZeAE XRAEEANA TRAE XReAIY ZRAE Sol
Rom, duet 748 3%, 50 15 JURAR AGLY A5k A% ARVR A
S Y, mhe ASAUo R BRI Aadx A% L AR A8 52 243




i ) = i s
SHAIAIO] 4 Eﬁ XA VR- AR fojzig - Xs¥ (024) - (4ElS) 5G e AX|
s ApH| ADIEZE © CJHIOJA © CIHIO|A ccTv E2 ESS V2X L1 4R
Azt ADIE e ADIE X
E== S 3% B AlE| AH

X HARXMES(2021a).
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5. 9 4 AJARY

| ANt TRl 2, TIERHA
- vEhelz B utol2 41
" UIESIAS AR VR AR 5 89 Spiol2s] e AT 12 oS B0 solrge
oFes AAELE 7H2o] FA% W A5 ANEYS. ERF AN BAVE Held
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- OAg F9 719 4
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WP e, S e 2.0 FUAYS SEsh HeA B 2907 ANY S4S TE
27 %, Aol ez SRE A B L PN 24, AP, 719 2laet
Y52 9% B PAS Sgste] 34 5] L. ol LASS ek FHS gt 3y

=







HA 145

F
8l
ml

st

68

[E

V. HIEHHZ Z13 HIHIOIE =4

[ .
1 HERHA 2 T A TN ETDUY BA
12U 2 7 SRRy 24 it

- dole} 43 2 A

- B4 9 dlole 1a geele 9.

- RAE ARSI OR Fa% AP FRlA Aeka, Aslaate] Yol 2Tke

AeiEAE S2ske Yeto] Toal

)

o]l olslo.
=05 oakg

© e AR A skl Rt AAES $U5ke 3-Ed(Public Sphere)®] 715
TYSE=(HEF, 2019), ARj@/e] 4 oRlIntE 2451710 183 HlAE Ho[E Y.

ol

- 24 oV dEMAE FYA, AGA S F SH ARAIY.

28 o Zofx|
=of FYUZ, UL, WLUZ, SOIEE, S3iUE, MSUE, MAZE, =ML,
< YU, stAz|, st=UE
27 YA, O{LIFH|0], MSZX|, OfA|OFZX|, OfFZX|, mo|HE A, S|,
< SH=ZH
Zelzalddy Zgldly Ay Zolals, AU AN Aady
x|t IAAZ, iYL, OUME, BAle, gl S4iY, AF0ULME, 23U,
2eoy My MEXfIUE MUl iFdy X, SEOfY, ZRAH
828, 53U SHEH0|, HoIYL, stetels
T2 CIXIHEIJAA, HXAE
s KBS, MBC, OBS, SBS, YTN

- Hlol8 35 f1t AAlols [HetHA]oH, A S i Al = dAslo] BIGKindsE

2001), HEAE 75, w21 715, wA7HAIRTE TS,

s, Al
(F=ER71743], 2000), =4S Hl=d o2 F/g0l AmlSle 9= nRCda,

& AR oo 7RIS 8-S AEske AdEEe] dge sstHeMF 2,
Hojgt 7152

7HA) 1

2012).
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LDA 7|8 Jj€E U 2MAL

Topic proportions and

assignments

Topics Documents
gene 0.04
dna 0.02

genetic 0.1 Seeking Life’s Bare (Genetic) Necessities

oy COLD SPRING HARBOR, NEW YORK—  “are not all that far apart,” especially in
How many s does an DESARISM neg c m\| arison to the 75,0 s in the hu
/ SURVIVE! Last week at the genome meeting L es Siv Andersson JBbersTa
here, o genome rescarchers with radicall
different approaches present 2 up with 7 CoM

tary views of the hasic g

life 0.02

evolve 0.01 One research team, using
" ses to compare known

organism  0.01 that today’s SEEARISIS can be sustained with

ry just 250 and that the carliest life forms

/ required a mere 128 genes. The

other rescarcher mapped genes /7

s, concluded  more

sequenced. “It may be a way of
any newly sequence

Arcady Mushegian, a computat
\unlu \mvlu gist at [|\\ Natic

in a simple parasite and esti
mated that for this organism, [
800 genesare plenty todo the |

brain 0.04

job—but that anything short

neuron  0.02 of 100 wouldn't be enough

nerve 0.01 Although the numbers don't
match precisely, those predictions. {

* Genome Mapping and Sequenc-
ing, Cold Spring Harbor, New York,

Stripping down. Computer an:

alysis yields an esti-

May 8 to 12 mate of the minimum modern and ancient genomes.
ﬁ:::ber ggg SCIENCE ¢ VOL. 272 » 24 MAY 1996
computer 0.01 :
[
/
“Genetics” “Evolution” “Disease” “Computers”
human evolution disease computer
o genome evolutionary host models
= dna species bacteria information
genetic organisms diseases data
i genes life resistance computers
= sequence origin bacterial system
E; o gene biology new network
S molecular groups strains systems
- B sequencing phylogenetic control model
o map living infectious parallel
H information diversity malaria methods
= 1 1 II L genetics group parasite networks
ol o :S iff HE S5 it mapping new parasites software
k project two united new
sequences common tuberculosis simulations

£X: Blei(2012) Probabilistic topic models.

- B4 2 732 NetMiner(4.5HA)S ARE3I9S.

* NetMiner Z2 132 oA 7fdet JEQ T B4 4

gos Bea 253 YEYS DU, Al 2 gl

T2 IH.

- =S AR ol G 4.2)9) 2o] Bolo] A, Aol
AU 35 A AFSIHL

=N

AMEGol2A, o)
2, E9uys

AP, f4o] AR

W2 grES
2o 83t

2 A5l




2 SA TIAL APE ZH ofjA|

Helo] AtM H2fo] AtH FALO] AH
HEFEH A A AZLH9, FELt HHO|2{A, COVID-19
A &H eV |SFESHUE, WWFEER, 7|8
JhArE Al 242 QAIH|C|Of, NVIDIA
g=23l QUL 7172, kakao, KAKAO
MZA|CH 7| 0|HMA, eFHMA, e-FHO{A

Silhouette coefficient

- 49 EY =5 ZAst] Yol AR AleE ST 23 (O™ 4.3)3 Zol, eFtol 0.1,
Ex 71 70 A5 7HE At Aoz gRjlsto, o]E Exndly] BAof #8593
« ARQ Al BEY Y9 AR BEY 710] APHEE ARFH 0 R YERf= ARRA -15H

+19] {9 Foll +19] 2HEE BN 7|9E B2 A5 S-S 2Ju|gH(Panichella
et al., 2013).

Y KA 7|A ET S N5 HB At
-0~ a=0.01 a=0.05 ~0O-a=0.1

0.955
0

0.95 |

0.93 |

0.92 |-

0.91
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& A TgerE

AU ERD SHel w2 ZIAF AP AR oA

Heolo] ArH H2fo] AM FALO] AH
Al future model, design, modeling
HMD type object, product, production, creation
HCI chain component, part, element, factor
MMORPGs other implementation, function, functioning, functionality
loT rate goal, aim, objective, purpose
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Keyword

Probability

News

Headset

0.021

Facebook’s freaky new glove

The Meta Quest and Quest 2, more Reality Labs products, also offer
controller-free hand tracking, which uses the camera on-board the
headset and computer vision algorithms to interpret what your hands
are doing and translate that motion into the virtual world. So for
now, when you make the motion of picking up an apple in VR, your
actual hand would not feel the sensation of holding an apple. (Vox,
2021.11.17.)

App

0.017

Facebook takes a step toward building the metaverse, opens
virtual world app to everyone in U.S.

Facebook on Thursday announced that it is opening up Horizon
Worlds, its virtual reality world of avatars, to anyone 18 and older in
the U.S. and Canada. Horizon Worlds launched in beta last year to
select Oculus VR users, who answered invitations to join the virtual
world. With the announcement on Thursday, users will no longer
need to be invited. (CNBC, 2021.12.09.)

Medium

0.014

What social media marketing is and how it can help power your
business

As with other mediums, the content that brands post on social
platforms must be consistent with the brand’s voice and its values.
Social media is a medium that allows brands to show more personality
and character. Humor and lighthearted, fun content enables
customers to see the human side of a brand. (CMSWire, 2021.09.01.)

Tech

0.014

Everybody Into the Metaverse! Virtual Reality Beckons Big Tech

So tech companies are lining up to sell the devices that let
consumers into this virtual world and control their experiences once
they are inside it. Suddenly, building new things for the metaverse is
offering the kind of fresh appeal that comes along only every so
often in any industry. (New York Times, 2021.12.31.)

AR

0.012

As Meta pushes for the metaverse, it may be a better fit for some,
not all

The metaverse enables users to interact virtually; a digital reality that
combines various aspects of social media, online games, augmented
reality (AR), virtual reality (VR), and cryptocurrency. Augmented reality
superimposes visual, sound, and other sensory data into real-world
settings to improve the user experience. Virtual reality is entirely
virtual, enhancing the fictional reality. (VentureBeat, 2021.12.11.)

Mark
Zuckerberg

0.012

Will Zuckerberg’s metaverse change everything?

As with Facebook itself, Zuckerberg's “metaverse” will be a walled
garden for a minority of people, not the one true metaverse for all
people. Even today, just to use Facebook’s Oculus Quest headset
requires a Facebook account. An open platform is not in Facebook’s
DNA. (Computerworld, 2012.10.25.)

Facebook

0.010

Facebook changes name to Meta to highlight virtual reality shift
Facebook is changing its name to Meta - a move that decouples its
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corporate identity from its social network, which has been under
increasing fire. “The metaverse is the next frontier,” Chief Executive
Officer Mark Zuckerberg said in a presentation at Facebook’s Connect
conference, held virtually on Thursday. “From now on, we're going to
be metaverse-first, not Facebook-first.” (Al Jazeera, 2021.10.28.)

The Metaverse Will Be a Multi-Platform Mess

Meta CEO Mark Zuckerberg promises a unified metaverse, a seamless
expanse of online 3D realms that work together regardless of what
Meta 0.009 company built them. But if current tech industry trends are any
indication, the future will instead be a multitude of fragmented digital
domains, each its own separate shard of the metaverse experience.
(CNET, 2022.03.26.)

Remote Work, Job Interviews, Business Meetings And Live Events
Will All Be Conducted On The Metaverse in The Near Future

Unlike earlier tech paradigms, the metaverse will be much more
Google 0.009 difficult to wall off and control. Blockchain will allow access to
metaverse participants who can build and create in a decentralized
technology—without needing gatekeepers like Google and Apple—and
make money without giving a cut to toll takers. (Forbes, 2021.12.13.)

A Change by Apple Is Tormenting Internet Companies, Especially Meta
Apple’'s changes have far-reaching repercussions that may hurt
consumers’  wallets, Mr. Seufert said, though consumers are
overwhelmingly choosing not to be tracked. While Meta and other
big media companies have developed new methods to target people
with ads, some smaller brands, whose ads can no longer reach new
customers, have found a different solution to the problem: raise
prices. (New York Times, 2022.02.03.)

Apple 0.008
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People Are Paying Millions For Land in the Metaverse. Here’'s Why
Startling amounts of money are being spent on virtual real estate inside
Land 0.031 Worldwide Webb Land and other metaverses. In June, a metaverse

investment firm called Republic Realm spent $913,000 on a parcel in
Decentraland, another metaverse. It was the largest deal of its kind at
the time. (CNET, 2022.03.24.)

Tour the metaverse: An inside look from people building the $8

Decentraland 0.024 trillion virtual reality that’s changing the world

Some of the platforms like the Sandbox and Decentraland have their
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own cryptocurrencies that players can use to buy things within the
virtual worlds. Much as in the real world, markets and communities are
already developing inside them, encouraged and facilitated by each
platform’s creators. (Fortune, 2022.03.18.)

Estate

0.021

Investors Snap Up Metaverse Real Estate in a Virtual Land Room

In October, Tokens.com, a blockchain technology company focused on
NFTs and metaverse real estate, acquired 50 percent of Metaverse
Group, one of the world’s first virtual real estate companies, for about
$1.7 million. Metaverse Group is based in Toronto but has virtual
headquarters in a world called Decentraland in Crypto Valley, which is
the metaverse’s answer to Silicon Valley. Decentraland also has districts
for gambling, shopping, fashion and the arts. (New York Times,
2021.11.30.)

Property

0.019

Virtual real estate NFT: Predecessor of metaverse

As with anything new, NFTs in the property space will first have to
overcome several issues. That said, there is significant potential in this
industry. The widespread adoption of these technologies may take some
time but can prove beneficial in the future. (Finextra Research, 2021.12.31.)

Sandbox

0.014

Softbank invests $93M in the Sandbox’s metaverse game

The Sandbox players will be able to use the play-to-earn model to
monetize time spent in the metaverse. Play-to-earn creates a circular
economy with supply and demand where the resources collected by
one category of the players are sold and purchased by another
category of player or creator, rewarding participants for their time.
(VentureBeat, 2021.11.02.)

Training

0.013

South Korea’s approach to the metaverse

SK Telecom, a South Korean telecommunication company, has also
created its own metaverse platform called “ifland.” Unlike Zepeto, ifland
allows users to share PDF documents and mp4 files which makes it a
popular platform for organizations to host conferences, orientations,
trainings, and town hall meetings. (The Diplomat, 2021.11.02.)

Stage

0.0m

4 ways banks are experimenting in the metaverse

A presence in the metaverse could help banks attract young customers
and possibly create new products and business models. ‘I think it's
potentially a massive growth opportunity for financial services players,”
said Lucia Uribe, an Oliver Wyman partner who specializes in financial
services. “We’re at the very early stage of an emerging market that
could have quite significant growth over the coming years.” (American
Banker, 2022.03.21)

Blockchain

0.009

3 Ways to Build Sustainable Wealth in the Metaverse

Many traditional businesses are looking for ways to enter the
metaverse. Most laypeople have heard about blockchain
cryptocurrencies and NFTs, but have no clue what these terms really
mean. This presents a huge opportunity for consultancy and PR
businesses that allow legacy business models entry into the metaverse.
(Enterpreneur, 2022.03.24.)

Plot

0.009

The metaverse land rush is an illusion

Under this implicit framing, stories published everywhere from
crypto-enthusiast sites to Business Insider and The New York Times,
have touted a “virtual land boom,” highlighting the $2.4 million sale of
a 116-parcel estate in Decentraland, as investors pour millions of dollars
into virtual locations. In these articles, executives from Metaverse
Group, a self-described “virtual real estate” company, described buying
plots of land in “the metaverse” as akin to buying property in
Manhattan long before the city developed. (Wired, 2021.12.26.)
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PwC, JP Morgan, Samsung - buying land in the metaverse
Describing the rush into buying land in the metaverse as the “first
NFTs 0.009 digital gentrification”, NFT auction house and marketplace Portion

recently purchased a US$1.2m plot of virtual real estate in Decentraland.
The aim? To create a place for artists and creators to congregate and
exchange work. (Business Chief North America, 2022.02.19.)
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Art

0.05

What's the Future of Art in the Metaverse? Two Leading Voices in
the Emerging Crypto-Art Field Lay Out Their Visions

Our APENFT Art Museum in Cryptovoxels was the best option we
could think of as it's all online and easier to coordinate in this
uncertain period of time while creating a very unique and really fun
virtual experience. (Artnet News, 2022.03.17.)

NFT

0.026

After Pak and Beeple, What’s Next for NFT Collectors? Art Made
With a Paintbrush

If museums have tepidly embraced NFTs, art dealers have been racing
ahead. Pace Gallery was an early adopter of the digital market, hiring
the museum curator Christiana Ine-Kimba Boyle last spring to lead its
online sales effort before introducing Pace Verso, its own platform
dedicated to NFTs. (New York Times, 2022.02.12))

Crypto

0.013

Digital Horses Are the Talk of the Crypto World

Fans of digital horse racing often talk about the “metaverse,” a shared
space where physical and virtual reality meet. People are going to root
for horses and stables, and become fans. There are horses that are
already celebrities in the ecosystem. It's global, there’s no language
barriers and it's 24/7. It takes the best of crypto, NFTs, esports,
streaming. (New York Times, 2021.05.01.)

Blockchain

0.013

The Metaverse and Crypto

Commerce on the internet is still taking place using a digital version of
traditional fiat currencies. Metaverses with their 3D virtual worlds and
immersive services are also seen by some as utilizing blockchain
technology as a way to create permission-less interactions between
internet users. (The Motley Fool, 2022.03.23.)

Crypto-
currency

0.01

How can brands find meaning in the metaverse? Co-creation and
community
Non-fungible tokens, or NFTs, can be bought, sold and traded with
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cryptocurrency. Like a piece of art or a collectable, NFTs can help
brands forge a deeper connection with consumers. Brands are realizing
the opportunity, which has led the NFT market to see about 10X
growth over the past two years. (Retail Dive, 2022.04.04.)

Into the metaverse: Where crypto, gaming and capitalism collide
Games like Axie show why tech titans are gravitating toward the
concept: The metaverse and its possibilities have the potential to
upend not just how we work, earn and spend, but also the
Creator 0.01 fundamental ways in which we live, plan and run our lives. In essence,
they promise to transform the way capitalism functions. Axie embodies
a new generation of games, where game creators are not operating
from a place of fear but rather as an open, free market economy.
(Bloomberg.com, 2021.10.31.)

The metaverse is money and crypto is king - why you’ll be on a
blockchain when you’re virtual-world hopping

These are a few of the many ways that metaverse business models
will likely overlap with the physical world. Although the metaverse
proper isn't here yet, technological foundations like blockchain and
crypto assets are steadily being developed, setting the stage for a
seemingly ubiquitous virtual future that is coming soon to a ‘verse near
you. (The Conversation, 2022.01.14.)

Model 0.006

The Curious World of NFT Real Estate and Design

If you're scratching your head at people paying real money for virtual
Property 0.006 property in a simulated world, consider that Mars House, billed as “the
first NFT digital house in the world,” recently sold for 288 Ether, or
$512,000. (New YorkTimes, 2021.05.25.)

How to shop in the metaverse: The cryptocurrencies you’ll need to
buy, and how to get them

The most commonly used cryptocurrency for digital land purchases,
Ether is the cryptocurrency that powers blockchain platform Ethereum

ERIEIEMN 0.005 used to build decentralized applications and NFTs. Since Ether is one
the most popular cryptocurrencies, it can be bought across almost all
crypto exchanges, such as Coinbase, Gemini or eToro. (Fortune,
2021.12.11)

Metaverse Basics: How to Enter, Importance of NFTs and Future Use

Cases You Should Know

Live virtual events: Covid-19 induced travel restrictions have forced us
Gallery 0.005

to stay indoors and ditch massive gatherings such as concerts, sporting
events, gallery openings, and other forms of entertainment and culture.
(The Financial Express, 2022.03.21.)
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Game

0.028

Tencent shares its metaverse vision for the first time

The most obvious path to metaverse is video games, the firm’s largest
revenue driver. It could be highly interactive games, multiple games
under one common IP or infrastructure that enables users to make
games. Some of these ideas have already started to take shape at
Tencent’s portfolio companies, such as Epic Games, Roblox and Discord.
(TechCrunch, 2021.11.11.)

Microsoft

0.018

Everyone wants to own the metaverse including Facebook and
Microsoft. But what exactly is it?

The software giant already uses holograms and is developing mixed and
extended reality (XR) applications with its Microsoft Mesh platform,
which combine the real world with augmented reality and virtual reality.
Earlier this month, Microsoft showed off its plans for bringing
mixed-reality including holograms and virtual avatars to Microsoft Teams
in 2022. (USA Today, 2021.11.10.)

Roblox

0.018

Welcome to the metaverse, the sci-fi dream behind Roblox’s $38
billion valuation

Roblox is probably fine with that though. Its focus is on its base of
more than 31 million people who use Roblox each day who create the
world others play in. Millions of them are developers who build and sell
experiences within Roblox. And those developers make their living
exclusively building for the world of Roblox. (CNBC, 2021.03.11.)

Fortnite

0.013

WTF is the metaverse?

Unlike the modern internet, Metaverse users will experience changes in
real-time by all users. If a user makes any kind of change to the
Metaverse, that change will be permanent and immediately visible to
everyone else. In the Metaverse, users won't need to have separate
Twitter profiles, “Fortnite” characters and Reddit accounts — they'll
simply be themselves across all channels. (Digiday, 2021.07.26.)

Group

0.009

Next for the metaverse: convincing you it’s not just for kids

All that to say: the metaverse is already here in a lot of ways. It just
hasn’'t matured and spread beyond a core group of kids and teens,
who play Fortnite, Roblox and Minecraft with the same vigor that many
of their elders scroll Twitter and binge Netflix. (CNBC, 2021.12.23.)

Service

0.008

Can streaming video survive the metaverse?

For now, streaming video services have lots of room to grow, and the
theatrical experience continues to engage. Ultimately, media and
entertainment executives—and especially streaming video providers—
should be thinking hard about how people socialize around
entertainment and how entertainment itself is becoming more social,
interactive, and immersive. (Fortune, 2022.03.29.)

Activision

0.007

With_Activision, Microsoft Bets on the Future

Microsoft said on Tuesday that it would buy Activision Blizzard, which
makes video games including Candy Crush and Call of Duty. But
Microsoft’s acquisition also shows that video games are not merely
entertainment anymore. They have become weapons that today’s
technology titans wield to try to shape our future in their preferred
direction. (New York Times, 2022.01.18.)

Investment

0.007

What is the metaverse, and why is it worth so much money?

The increased investment, and Radoffs sprawling metaverse map, also
indicates another challenge that may be near impossible to overcome:
competition. While there will be some collaboration, most companies
investing in creating the metaverse will inevitably seek the dominant
position so often depicted in science fiction. (gamesindustry.biz,
2021.08.20.)
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Microsoft (MSFT) and the Metaverse

Microsoft Corporation (MSFT) was the first tech conglomerate to tease
the idea of an alternate universe as a business opportunity earlier this
year. Not many may know this, but Microsoft already has a first-mover
advantage in creating metaverses and the potential to generate
substantial profits from such technologies. (Investopedia, 2021.11.01.)

Tech 0.006

What Fortnite and World of Warcraft Can Teach Us About the
Metaverse

Gamers develop their own culture, slang, and style on top of existing
Gamer 0.006 game worlds. Designers make games, but it's the players who bring
them to life. The most popular games give players the freedom to
make their own culture and meaning, both inside and outside the game
world. (InformatioWeek, 2022.03.31.)
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What is Metaverse and How Can it Make Education, Employment
System More Inclusive?

With the growing ecosystem of digital spaces, networks, and metaverses,
Workplace 0.013 our daily activities and interactions in the physical, as well as virtual
worlds, will have even more impact on us. Workplace experiences,
virtual internships, and connecting them with the higher education
curriculum are possible on the Metaverse. (News18, 2022.04.04.)

Accenture’s ‘Metaverse Continuum,” Tech Trends and Digitally Enhanced

Future
But the company goes further, describing a new concept -- dubbed
Model 0.012 the “Metaverse Continuum” -- as a spectrum of digitally enhanced

worlds, realities and business models influenced by new-age
technologies like extended reality, blockchain, digital twins and edge
computing. (Virtualization Review, 2022.03.16.)

Explainer: What is the metaverse?

Why are we hearing about the metaverse in 2021? It's not just because
Fortnite is looking to be an early adopter in the metaverse. One of the
basic components of the metaverse is 5G and as the network is rolled
out to more users, applications that can connect the physical and the
virtual start to become viable. (CMO Australia, 2021.01.28.)

Application 0.009
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Medium

0.009

Metaverse digital twins coming for most companies

Making such a mental shift has been required at numerous points
throughout history at which a radical new medium has washed over
the culture. The difference this time around [with the advent of the
metaverse] is there’s way more people who are familiar with technology
and who are versed in digital beginning to think about this. So we're
going to see it accelerate very quickly. (The Drum, 2022.03.28.)

Privacy

0.008

What is the metaverse and how do enterprises stand to benefit?

All these possibilities point towards the significance of state-of-the-art
cybersecurity and data privacy measures that have to be implemented
by metaverse developers. The up-to-date monitoring of advanced
cyberattack threats and the protection of highly sensitive private data
such as biometrics may get ahead of the game compared to traditional
cybersecurity measures. (IT Business Edge, 2021.10.06.)

Al

0.007

The Metaverse: Saving The World or Another Digital Distraction?

Rather than being designed for entertainment purposes, the first generation
of digital twins were created largely to find ways to improve the
operational performance of the products and physical systems they
modeled. Today, there is an even bigger opportunity and the necessary
technology advancements (Al, sensors, edge computing) to create a more
powerful and practical next generation of digital twins. (Forbes, 2022.03.31.)

Group

0.006

The Metaverse Is Coming, and the World Is Not Ready for It

The metaverse could allow motivated regimes or extremist groups to
go a step farther. Immersive layers of text, voice and visuals in virtual
environments would provide new, convincing ways to broadcast
misleading or extremist content. In environments where individuals can
be represented by pseudonymous avatars, knowing whom to trust with
sensitive information will become even more difficult. (New York Times,
2021.12.02)

Impact

0.006

When Al met metaverse

Though VR worlds can exist without artificial intelligence, combining the
two brings a whole new level of immersive realism. Below, we look at
the impact of the intersection of Al and metaverse. (Analytics India
Magazine, 2022.04.04.)

Citizen

0.006

Nvidia reveals omniverse enterprise for simulating products and
worlds

“The foundation is still the data, and this is the first time we can be
data native, where we don’t have to focus on moving data between
different systems. In this case, data is a first-class citizen,” Wikenmalm
said. “It's so nice we can just focus on the data and borrow our data
for different applications and transform that data.” (VentureBeat,
2021.04.12)

Demand

0.006

Is the Metaverse Even Feasible?

Heinz, formerly the head of Nvidia’'s enterprise cloud services, has
first-hand experience with this problem. Nvidia’'s GeForce Now service
lets customers play games in real time on hardware located in a data
center. This demands high bandwidth and low latency. According to
Heinz, GeForce Now averages about 30 megabits per second down and
80 milliseconds round trip, with only a few dropped frames. (IEEE
Spectrum, 2022.03.21)
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Keyword Probability Journal Article’s Abstract
Metaverse: A Digital Network Valuation
There is so an evident Ariadne’s thread between these ecosystems,
interpreted with multilayer network theory that examines the
Value 0.038 connectivity and interdependency between nodes positioned in the

physical world, the web, or the metaverse. A valuation methodology
of the metaverse ecosystems will be proposed, wusing a
with-and-without approach or multilayer network metrics.

Property

Ownership in the virtual world and the implications for long-term
user innovation success

Virtual worlds have become an arena for user-generated innovation
0.026 enabling a new wave of entrepreneurs to extract real world value
from virtual property. Interestingly, virtual world property and
revenue generation are understudied and the concept of ownership in
the metaverse is distinct and more complex than in the real world.




Keyword

Probability

Journal Article’s Abstract

Service

0.015

Total cost ownership optimization of private clouds: a rack
minimization perspective

With the development of network infrastructure, a large volume of
data will be exchanged with increased bandwidth. Many applications
are connecting people to the rest of the world through the public
network. Thus, privacy and security have become a concern. Under
this circumstance, it becomes a trend that the enterprises tend to
host their data and services on private clouds dedicated to their own
use, rather than the public cloud services.

Strategy

0.014

An Equity-Based Incentive Mechanism for Decentralized Virtual
World Content Storage

Virtual worlds have become the arena for many entertainment, social,
and business activities and provided a platform for user content
generation. Then, a new user incentive mechanism, called
equity-based node allocation strategy, is proposed to promote user
cooperation to collectively maintain reliable content storage. A
decentralized algorithm implementing the strategy is designed and
the evaluation results show its effectiveness and efficiency.

Privacy

0.012

Digital technologies: tensions in privacy and data

Driven by data proliferation, digital technologies have transformed the
marketing landscape. In parallel, significant privacy concerns have
shaken consumer-firm relationships, prompting changes in both
regulatory interventions and people’s own  privacy-protective
behaviors. With a comprehensive analysis of digital technologies and
data strategy informed by structuration theory and privacy literature,
the authors consider privacy tensions as the product of firm-
consumer interactions, facilitated by digital technologies.

Programming

0.010

Extended Reality in Marketing-A Multiple Case Study on Internet of
Things Platforms

This article is a multiple case study on the leading eleven platform as
a service vendors. They provide the programming technology
required to host software as a service in the cloud, making the
software available from everywhere. These combinations provide the
foundations of the business models, which are either network or
platform business models.

Reliability

0.009

BlockNet: Beyond reliable spatial Digital Twins to Parallel Metaverse
We extract the immutable characteristics of Blockchain and propose a
secure multidimensional data storage solution called BlockNet that can
ensure the security of the digital mapping process of the Internet of
Things, thereby improving the data reliability of Digital Twins.

Host

0.009

Total cost ownership optimization of private clouds: a rack
minimization perspective

Many applications are connecting people to the rest of the world
through the public network. Thus, privacy and security have become
a concern. Under this circumstance, it becomes a trend that the
enterprises tend to host their data and services on private clouds
dedicated to their own use, rather than the public cloud services.

Facebook

0.009

User-Generated Content on Facebook and Intellectual Property
Rights

Facebook’s business model indirectly feeds off user-generated
content. The more original and captivating the content is, the more
time users will spend on the platform and watch advertisements.
Intellectual property law, a relatively specific field of law, has
emerged over the past few vyears as one of the major legal
challenges to the main actors of the digital era.
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Keyword Probability Journal Article’s Abstract
Digital Scalability and Growth Options
Scalability indicates the ability of a process, network, or system to
handle a growing amount of work. Scalability fosters economic
e 0.008 marginality, especially in intangible-driven businesses where variable

costs are typically negligible. Massive volumes may offset low
margins, producing  economic  gains. Digitalized intangibles
synergistically interact through networked platforms that reshape
traditional supply chains.

* [Topic-2] HEM A, WEojA 9] &4y} W3}
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vepete.
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Keyword

Probability

Journal Article’s Abstract

Learner

0.092

Implementing Virtual Reality-Enhanced Tasks in Chinese Language
Teaching

Virtual Reality(VR) has great potential to enable immersive, interactive,
and intuitive language learning. The results show that learners’
self-perceived experiences in VR-incorporated language learning were
quite positive, and that VR-incorporated tasks enhanced their
motivation, engagement, and confidence.

Language

0.034

The Potentials and Trends of Virtual Reality in Education

Virtual reality has gained worldwide interest among the researchers in
the field of educational technology recently. A total of 975 related
documents were analyzed based on their publication
patterns(documents types and languages, major journals and their
publications, most prolific authors, most productive journals and their
publications, and international collaborations).

School

0.032

Extended Reality Based Remote Learning Experience During
Pandemic: Effectiveness and Barriers

The XR technologies and their applications in educational institutions
are still in their nascent stages but show great potential and are all
set to create a paradigm shift in the way education and training is
perceived. The chapter will provide an insight on how schools
universities, and enterprise learning can be made more engaging by
reviewing different techniques adopted to effectively engage the
remote learners using immersive technologies.

Teacher

0.028

Implement Virtual Reality Tour in Blended Learning

Active learning activities are suspended during the pandemic. To
improve the current situation and inspiration from the metaverse, we
propose a platform for virtual reality tours that combines spatial




Keyword

Probability

Journal Article’s Abstract

information and academic knowledge. We have received positive
feedback from the students, teachers, and parents. This paper will
illustrate the design principles and the flow of development.

Group

0.025

Virtual Reality Metaverse System Supplementing Remote Education
Methods: Based on Aircraft Maintenance Simulation

The results of the experiment show that the group using the
proposed system scored higher than the video training group on
both knowledge tests. As the responses given to the presence
questionnaire confirmed a sense of spatial presence felt by the
participants, the usability of the proposed system was judged to be
appropriate.

Virtual
Reality

0.016

Teaching in Virtual Reality: Experiences from a Lean Masterclass
Virtual reality offers an immersive, remote alternative to in-person
teaching. We teach a Lean masterclass entirely in real-time virtual
reality. By summer 2021, we had taught five masterclasses for 117
senior-level managers from more than 50 leading organisations. In
these courses, participants located all over the world can interact
with each other almost as in a physical seminar setting.

STEM

0.013

Immersive virtual reality in STEM: is IVR an effective learning
medium and does adding self-explanation after a lesson improve
learning outcomes?

The goal of the current study was to investigate the effects of an
immersive virtual reality(IVR) science simulation on learning in a
higher  educational settingg and to assess whether using
self-explanation has benefits for knowledge gain. The results suggest
that the IVR lesson was effective for learning, but adding a written
self-explanation task did not increase learning after a long IVR lesson.

Presentation

0.010

Immersive virtual reality in STEM: is IVR an effective learning
medium and does adding self-explanation after a lesson improve
learning outcomes?

With such a visual representation of the behavior, developers,
teachers, and mentors alike can edit and define the mentoring
capabilities of the agent. The implementation results are open-source
and we added them to our Virtual Agents Framework that allows
developers to quickly add agents to cross-platform mixed reality
applications.

Course

0.009

Virtual Companions and 3D Virtual Worlds: Investigating the Sense
of Presence in Distance Education

This research investigates whether a differentiated media support,
complementary to the traditional Virtual Learning Environment(VLE),
composed by the integration of 3D Virtual Worlds(3DVW) and
Conversational Agents, in the role of a Virtual Companions, can
promote the student’s sense of presence in order to contribute with
the learning process in DE courses. A 3DVW was developed in the
light of the pedagogical model of Experiential Learning, in the form
of a role-play simulation.

Physics

0.009

Metaverse, SED Model, and New Theory of Value

The SED model, which can be fully used to form an economic engine
and construct a virtual economic system by digital twin method, can
be integrated with the extant physical engine in the metaverse
concept to build a virtual world consisting of physics, economy,
culture, and politics that is close to and coexists with reality.

9SJISADLSIN OY} U0 DPUSBD 8100 PUD SNIDLS JUSLIND JO UOIDIO|dXS Uy

220z Hoday youoesay 1SV

107




i  [Topic-3] WEFHA 7%, AM9Ale] SA] o3

()

=l

S - [Topic-3]19] £3&E A9 107 7|¥=x= (FE 4.24>9} 0], [AR], [Sensor], [XR], [Access],

Bl

o [Cyberspacel, [Programming], [Twinl, [Scientist], [Signall, [Maintenance]l2 YEFZFS.

10

Bl

i - o 71¥ETt Tt =29 AE HES SEHCE JEste], EX3S (WEHA V)&,

<l = =

S AAA1S] Y4l a2 HrE6lSie.

w

=

- [Topic-3] Tl B4t Sk A7 5008 % 74HOR 12%S A5, 1A B9 % 74900
S
Topic-3 £ 7|9IE L 2 =2
Keyword Probability Journal Article’s Abstract
Using augmented reality for shopping: a framework for AR induced
consumer behavior, literature review and future agenda
Findings The review reveals the diverse psychological(cognitive,
affective, and social) as well as behavioral outcomes related to the
AR 0.063 use of AR in the shopping context. The authors integrate the results

into a framework for AR induced consumer behavior in shopping,
thereby providing an important overview of the dynamics in
AR-related shopping and the factors influencing the adoption of the
technology by consumers.

§ Two sides of the same coin: accessibility practices and

= neurodivergent users’ experience of extended reality

5’4‘ There is a lack of studies exploring how neurodivergent individuals

gl] experience XR considering their different sensory processing patterns.

il There is also no research exploring XR developers awareness of

st

sEnser 0.031 accessibility needs of neurodivergent individuals. This paper presents

an account of the challenges faced by neurodivergent XR users, the
difficulties faced by XR developers to integrate neurodivergent
accessibility requirements, and proposes specific strategies to
overcome challenges.

The History and Future of XR

This chapter will look at the big picture of the XR industry and what
factors in its development are, foremost, relevant to UX design. This
XR 0.021 overview entails snapshots of the history of VR and AR, the elements
that drive an XR experience, and the ecology of devices,
technologies, use cases, as well as usability issues that frequently
come up.

A Serious Game for Raising Designer Awareness of Web
Accessibility Guidelines

Accessibility of products and services is key for people living with a
Access 0.020 disability to ensure that they are easier to use. Our initial findings
show that GATE is a promising solution that scored high in its
playability and potential for use. This work has important potential
contributions for the wider adoption of web accessibility guidelines.

Digital twin applications in aviation industry: A review

One of the most beneficial technologies is the digital twin(DT), which
can solve the above issues. This paper investigates aviation industry
Cyberspace 0.015 DT from government authorities, industry, and academia. Firstly, it
surveys the development of the definition of DT and compares its
concepts with the Internet of Things, cyber-physical systems, and
digital thread etc.
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Keyword Probability Journal Article’s Abstract

Generating Virtual Worlds for Collaborative Innovation Activities: A
Responsive Templating Approach

Virtual worlds possess great potentials to support distant collaboration
for business teams involved in innovation activities developing

PRI 0.013 solutions for end-users. However, not all users have the technical
and programming skills to create custom virtual worlds on the fly
that would be suited for their innovation sessions and managing
processes within such sessions.

On-board reagent storage and release by solvent-selective,

rotationally opened membranes: a digital twin approach

This paper presents a novel technique for onboard storage of liquid

reagents which can be issued by a rotational stimulus of the
Twin 0.010 system-innate spindle motor, while still aligning with the conceptual

simplicity of such “Lab-on-a-Disc” (LoaD) systems. In this work, this
highly configurable reagent storage technology is captured by a digital
twin, which permits complex performance analysis and algorithmic
design optimization according to objectives as expressed by target
metrics.

Human(ist) Agency

It contextualizes the story in terms of Hamlet's “to be or not to be”
an idea that conceptually bookends the overall trilogy, also exploring
the role of human agency in Earth’s attempts to defend itself from
Scientist 0.010 invasion, which contains an implicit anthropocentrism, or humanism,
that is counter to Liu Cixin’s scientistic worldview. This chapter
discusses the ending of the trilogy, in which the Solar System is
destroyed, and how it relates to the philosopher Paul Davies’'s ideas
about the end of cosmological time.

Augmented/Mixed Reality Audio for Hearables: Sensing, control, and

rendering
Motivated by a wide variety of AR/MR listening experiences delivered
Signal 0.009 over hearables, this article systematically reviews the integration of

fundamental and advanced signal processing techniques for AR/MR
audio to equip researchers and engineers in the signal processing
community for the next wave of AR/MR.

Towards Aircraft Maintenance Metaverse Using Speech Interactions
with Virtual Objects in Mixed Reality

Metaverses embedded in our lives create virtual experiences inside of
Maintenance 0.008 the physical world. Moving towards metaverses in aircraft
maintenance, mixed reality(MR) creates enormous opportunities for
the interaction with virtual airplanes(digital twin) that deliver a
near-real experience, keeping physical distancing during pandemics.

* [Topic-4] 7M3AIAE tHAl HARRIsith
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Journal Article’s Abstract

Travel

0.051

Meet Your Digital Twin in Space? Profiling International Expat’s
Readiness for Metaverse Space Travel, Tech-Savviness, COVID-19
Travel Anxiety, and Travel Fear of Missing Out

The metaverse promises an unimaginable future for digital travelers by
enabling them to gain unique experiences(e.g., space travel) that
would otherwise be impossible in non-virtual reality. Moreover,
COVID-19 travel anxiety has triggered growing interest in virtual
environments(e.g., metaverse travel) in the aftermath of the pandemic.

Avatar

0.033

Knowing the intention behind limb movements of a partner
increases embodiment towards the limb of joint avatar

We explored a concept called “virtual co-embodiment”, which enables
users to share their virtual avatars with others. Co-embodiment of
avatars and robots can be applied for collaboratively performing
complicated tasks, skill training, rehabilitation, and aiding disabled
users. We conducted an experiment where two wusers could
co-embody one “joint avatar” in first person view and control
different arms to collaboratively perform three types of reaching
tasks.

Value

0.022

Value-based model of user interaction design for virtual museum
With the development of digital technology and the popularity of
human-centered concepts in museum exhibition design, the user
experience of VR(virtual reality)-based museum exhibition(VRME) is
gradually being emphasized. There are still many problems that need
to be solved in the integration of technology and interaction in
today’s VRME design.

Exhibition

0.017

Design of a Computer-Aided-Design System for Museum Exhibition
Based on Virtual Reality

Exhibition design is the process of developing an exhibit from a
concept through to a physical exhibition. The realization of an
attractive and friendly exhibition requires its designers to combine
various disciplines and multiple techniques. In this paper, we propose
a computer-aided-design system based on virtual reality for museum
exhibition that helps designers to design a new exhibition more
efficiently.

Character

0.015

A Study on Satisfaction with Virtual Object Manipulation in
Metaverse Based On Mixed Reality

Mixed reality(MR) is one of the representative technologies used to
implement metaverse applications. However, studies on the effect of
virtual object manipulation on user satisfaction considering the
characteristics of MR are insufficient. Therefore, in this paper, we
studied the satisfaction with virtual object manipulation in metaverse
based on MR. For this, experiments using virtual objects were
conducted on the subjects, and the results were analyzed.

Existence

0.015

Realizing the Agent Interface

With human-computer interaction, the embodied existence of the
human - that is, its situatedness in a specific time and context -
obviously plays an important role. At least this should seem obvious.
How - or even if - embodiment is addressed, though, varies
throughout the history of the field. It changes with the specific
settings, the variety of affordances, and the technical possibilities and
developments.

Intention

0.014

Prediction of User’s Intention to Use Metaverse System in Medical
Education: A Hybrid SEM-ML Learning Approach
The present study also employs the Importance Performance Map




Keyword Probability Journal Article’s Abstract

Analysis(IPMA) to assess the importance and performance factors. The
study finds US as an essential determinant of users’ intention to use
the metaverse(UMS). The present study’s finding is useful for
stakeholders in the educational sector in understanding the importance
of each factor and in making plans based on the significance.

A content service deployment plan for metaverse museum
exhibitions-Centering on the combination of beacons and HMDs
This study establishes the concept of a service, which provides a
virtual world experience by connecting a beacon installed in real
Meaning 0.013 space, that is, an exhibition room, to an HMD(head-mounted display).
Furthermore, the service also incorporates a storytelling feature to
diversify user experience by presenting the characteristics of and
stories about artifacts. The service design will make both online and
on-site museum experiences meaningful.

Architecture and interaction protocol for pedagogical-empathic agents
in 3D virtual learning environments

The agent logic is based on three types of the learning environment’s
Implementation 0.009 events: (a) emotional events, (b) pedagogical events and (c) events
that are triggered by the environment itself. The proposed architecture
is validated through the implementation of an autonomous
pedagogical-empathic agent in the virtual environment of OpenSim.

How did you feel during the navigation? Influence of emotions on
browsing time and interaction frequency in immersive virtual
environments

| Overall, the results show that behavioural realism evoked in IVEs
involves both users’ actions and affective states. Implications in terms
of design guidelines to foster positive affect in IVEs are drawn.

Guideline 0.008
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Differences in Learning Motivation among Bartle’s Player Types
and Measures for the Delivery of Sustainable Gameful Experiences
Gamification is one of the methods used for delivering gameful
experiences to Generation Z learners. The player-type theory must
be reflected to effectively design gamification. This study aims to
analyze the differences in learning motivation among different player
types and to propose methods that can deliver effective gameful
experiences.

Gamification 0.074
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Al

0.037

Being at home in the metaverse? Prospectus for a social imaginary
The metaverse has seen growing corporate and popular interest over
the past few years. While visions vary, the metaverse is generally
seen as an extension of the internet that may be developed through
advances in a number of digital technologies, such as artificial
intelligence, augmented reality and virtual reality, as well as new
technical infrastructure and standards.

Medium

0.026

VR Human Body Treatment Game ‘BodyCureBot’ Using Hand Tracking
Virtual reality content is gaining popularity as a next-generation
medium, however because the 180-degree contents previously used
cannot be used in their current state, new VR content is required. Due
to the current paucity of VR content, content production is happening
in a range of fields, and discussions concerning viability continue. This
article will detail the whole process of designing, manufacturing, and
constructing a hand-tracking-based virtual reality game.

Presentation

0.013

New Atlantis: Audio Experimentation in a Shared Online World
Computer games and virtual worlds are “traditionally” visually
orientated, and their audio dimension often secondary. We will
describe the motivation, the history and the development of this
Franco-American project and the serendipitous use made of the
distance between partner structures. We describe the integration of
student’s productions through workshops and exchanges and discuss
and the first public presentations of NA that took place from
January 2016.

Game

0.013

A Metaverse: Taxonomy, Components, Applications, and Open
Challenges

Unlike previous studies on the Metaverse based on Second Life, the
current Metaverse is based on the social value of Generation Z that
online and offline selves are not different. we describe essential
methods based on three components and techniques to Metaverse’s
representative Ready Player One, Roblox, and Facebook research in
the domain of films, games, and studies.

Property

0.013

Intellectual property rights and the metaverse: An Indian perspective
This would require the regulators and policymakers to look closely at
the issues such as intellectual property rights(IPRs). The main
objective of this study is to research the opportunities and
challenges that the metaverse will present for IPRs and to examine
the IPRs issues related to the metaverse in the Indian context.

Interest

0.012

Evaluation of 2D and 3D interest management techniques in the
distributed virtual environment DiVE

We present DiVE, a networking framework for the rapid development
of massively multiuser three-dimensional (3D) virtual world
applications. The primary contribution of the paper is twofold. First,
we investigate zone-based area of interest(AOl) techniques aimed at
improving DiVE’'s scalability. Specifically, we present an interest
management technique that is based on dividing the world into
two-dimensional(2D) zones and a ‘double’(inner/outer) AOI concept.

Character

0.011

The Spread of Cultural Heritage in Second Life: Case Study Amiais
The objective of the article is to contextualize how the transposition
of the physical territory will be developed in a 3D virtual
environment, being interactivity and playfulness key concepts for the
creation of gameplay in an environment in which there are no goals
or rules. The methodology used in the article will be the analysis of
what is planned to be developed regarding the interactivity of
objects and Non-Player Character (NPCs), as well as the playability
of the environment.
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Evaluation of 2D and 3D interest management techniques in the
distributed virtual environment DiVE

First, we investigate zone-based area of interest (AOI) techniques
aimed at improving DiVE's scalability. Specifically, we present an
interest management technique that is based on dividing the world
into two-dimensional (2D) zones and a ‘double’ (inner/outer) AOI
concept. Here the novelty is the investigation of different movement
patterns of client entities to determine the optimal AOl/zone ratio.

Movement 0.010

Game mechanics and technological mediation: an ethical
perspective on the effects of MMORPG’s

Using the framework of technological mediation, we show how
opaque and seductive game mechanics can invite problematic usage
patterns, such as excessive use with negative effects on well-being,
and how designers can take responsibility for morally acceptable
impact of their games. Having a practical focus, the paper concludes
with several proposals for better design.

Pattern 0.009
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Towards Design Principles for Safety Training in Virtual Reality: An
Action Design Research Case

Virtual Reality(VR) technology has progressed and become viable for
Virtual the purpose of education, learning, and training. Organizations adopt

- 0.082 . , -

Reality and employ VR technologies to enhance employees  skills,
competency, and readiness through safety training that prepare the
employees towards work-specific situations that are dangerous,
hazardous, and uncertain.

Design and Implementation of an Immersive Network Collaborative
Environment Using OpenPose with 360VR Camera and WebXR

For multiple persons network collaborations, the functionality to
0.039 capture their actions simultaneously is required. So, the authors
’ propose the use of OpenPose with 360VR camera in their design
because OpenPose generates multiple persons pose information from
a video almost in real-time and 360VR camera generates a video
that covers a wide area including multiple persons.

Camera
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Motion

0.021

Using Inertial Sensors to Determine Head Motion-A Review

Human activity recognition and classification are some of the most
interesting research fields, especially due to the rising popularity of
wearable devices, such as mobile phones and smartwatches, which
are present in our daily lives. Determining head motion and activities
through wearable devices has applications in different domains, such
as medicine, entertainment, health monitoring, and sports training.

MR

0.014

Toward a mixed reality domain model for time-Sensitive
applications using loE infrastructure and edge computing(MRIOEF)
Mixed reality(MR) is one of the technologies with many challenges in
the design and implementation phases, especially the problems
associated with time-sensitive applications. The main objective of this
paper is to introduce a conceptual model for MR application that
gives MR application a new layer of interactivity by using Internet of
things/Internet of everything models, which provide an improved
quality of experience for end-users.

Implementation

0.013

Knowledge Transfer and the Challenges of the Virtual World
Transferring knowledge to the clinic is a complex process and
involves more than disseminating or communicating research results;
it implies the planning and implementation of strategies to identify
target audiences, such as clinicians, managers, policy agents, and
consumers. In this reflection article, the authors aim to discuss
challenges to be transferring knowledge and ‘qualitative evidence’ in
the virtual world and promote the debate about strategies for
disseminating qualitative research online.

Image

0.013

3D real-time human reconstruction with a single RGBD camera

3D human reconstruction is an important technology connecting the
real world and the virtual world, but most of previous work needs
expensive computing resources, making it difficult in real-time
scenarios. Due to the lack of human dataset based on RGBD images
we propose an Indoor-Human dataset to train the network, which
contains a total of 2500 frames of action data of five actors
collected by Azure Kinect camera.

Accuracy

0.012

Anti-aliasing convolution neural network of finger vein recognition
for virtual reality (VR) human-robot equipment of metaverse

Metaverse, which is anticipated to be the future of the internet, is a
3D virtual world in which users interact via highly customizable
computer avatars. Experimental results show that our proposed
method  outperforms  the  current  state-of-the-art  methods,
improvement of 97.66% accuracy on FVUSM dataset, 99.94% accuracy
on SDUMLA dataset, and 88.19% accuracy on THUFV2 dataset.

Programming

0.0m

Application in multimedia: from camera to VR

From hand-drawn images on a paper to ready-to-navigate 3-D model
in VR in just one click is the novelty of our work. User is completely
isolated from the complexities and intricacies of programming and
usage of different tools and platforms. We also extend our work from
hand drawn designs to professional home blueprints and floor plans.

Presentation

0.010

Presentational Advances in User-Based Design Processes in
Architecture and Civil Engineering: Virtual Reality Dimension

Virtual Reality has been acquired in certain fields where the
interaction is important such as the Architectural-Engineering-Construction
field. This paper aimed to investigate the impact of using Virtual
reality in Designing Process on improving the communication between
Designers and Users.
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Musculoskeletal disorders in video gamers - a systematic review
Video gaming is a recreational activity with yearly increasing
popularity. It is mostly a sedentary behavior combined with repetitive
Moverment 0.008 movements of the upper limbs. If performed excessively, these

movements may promote strain injuries and a sedentary lifestyle is
one of the contributing factors to musculoskeletal disorders.
Therefore, a systematic review was conducted to evaluate if video
gaming negatively affects the musculoskeletal system of video gamers.
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Citizen

0.042

The Role of Digital Tools and Platforms for Training Programmes
Developed by the Organisations of the Banking Sector

E-learning technologies represent important instruments for teaching.
New technologies play a big role in the financial education of citizens
and employees’ training activities. In recent years in the banking
sector digital tools for education programmes are available in growing
numbers and play a significant role.

Blockchain

0.024

Decentralized Al: Edge Intelligence and Smart Blockchain,
Metaverse, Web3, and DeSci

The complementarity and metasynthesis between centralized and
decentralized Al are also elaborated. We further assess where
decentralized Al and edge intelligence can enable and promote smart
blockchain, Web3, metaverse and decentralized science disciplinarily,
technically, practically, and more broadly.

Al

0.024

The Metaverse as a virtual form of data-driven smart cities: the
ethics of the hyper-connectivity, datafication, algorithmization, and
platformization of urban society

This implies that human users become more knowable and
manageable and their behavior more predictable and controllable,
thereby serving as passive data points feeding the Al and analytics
system that they have no interchange with or influence on.

Coin

0.016

Herding in different states and terms: evidence from the
cryptocurrency market

In this paper, we provide an in-depth analysis of the herding nature
in the cryptocurrency market. We use the first 200 crypto coins data
ranked based on market capitalization on January 1, 2020, to show
the analysis. We also demonstrate the magnitude of the herding
effect on the next day’s market returns in the cryptocurrency market.
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Wave

0.015

Utopia of abstraction: Digital organizations and the promise of
sovereignty

Digital organizations form part of the new wave of blockchain
technologies, following Bitcoin and related cryptocurrencies. Utopia of
Abstraction offers an analysis of the utopian promise of digital
organizations through a reading of one such project, Colony. We
provide a critique of the ideology of Colony’s white paper,
supplemented by readings of pages from its website, as a member of
a genre of texts that promote their products through seemingly
neutral, technical descriptions.

Governance

0.01

The Metaverse as a Virtual Form of Data-Driven Smart Urbanism:
On Post-Pandemic Governance through the Prism of the Logic of
Surveillance Capitalism

The Metaverse, as a gigantic ecosystem application enabled mainly by
Artificial Intelligence(Al), the loT, Big Data, and Extended Reality(XR)
technologies, represents an idea of a hypothetical parallel virtual
environment that incarnates ways of living in virtually inhabitable
cities.This viewpoint paper explores and questions the Metaverse from the
prism of the social and economic logic of surveillance capitalism, focusing
on how and why the practices of the post-pandemic governance of
urban society are bound to be undemocratic and unethical.

Transformation

0.010

Synchronizing Everything to the Digitized World

Globally, the collapse of democracy is perceived as a crisis, and some
say that the world governed by the Al driven systems or the central
control by the tyrannic government is a dystopia . Here, the author
looks beyond the conflicts between Eastness and Westness to
consider what kind of our life world is being reconstituted by digital
transformation.

NFT

0.009

Rise of Blockchain-Based Non-fungible Tokens(NFTs): Overview,
Trends, and Future Prospects

Non-fungible tokens(NFTs) are blockchain-based unique, transferrable
digital assets. NFTs have recently gained popularity due to their
inherent ability of being traded and re-traded over the public
blockchain. The financial market witnessed a huge spike in NFT
trading in 2021.

Programming

0.009

Are we at risk of becoming biological digital machines?

The brain can be viewed as an organic computer that can be
reprogrammed to incorporate external elements, such as artificial
tools. But is there a risk that our increasing reliance on digital
devices, such as smartphones, could also be reprogramming our
brains and blunting our human attributes?

Order

0.008

Empowering Digital Innovation by Diverse Leadership in ICT - A
Roadmap to a Better Value System in Computer Algorithms

Diverse leadership in information and communication technology(ICT)
can be defined as an approach to empower digital innovation. Digital
innovation is a key driver of digital and business transformation. This
process demands human transformation to complement business
transformation in order to achieve long term sustainability.
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