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SUMMARY

Immersive industry centered on immersive contents such as virtual and
augmented reality has attracted attention with the commercialization of b5G.
Immersive industry is expected to grow rapidly as 5G commercialization proceeds
in Korea including US and China. Major countries are paying attention to the
growth potentials of immersive industry, establishing national strategies to foster
the industry, and foreign companies are enhancing their competitiveness by
increasing investment in related fields. In this regard, this study suggests ways to
develop the industry by analyzing economic theory, policy, firms, and research
capability, which are the basis of immersive industry, and measuring the

economic impacts of immersive technology.

Firstly, in Chapter 2, experience economy theory that constitutes the basis of
immersive industry has been explored, and the theory has been analyzed linking
to immersive economy theory. Joseph Pine’s (1998) theory of experience economy
and John Dewey’s (1938) theory are presented from the perspective of immersive
industry. In addition, immersive industry is attracting attention because of its high
utilization effect in various industries, showing it is based on Edgar Dale’s (1946)
Cone of Experience theory, and Bresnahan, T. F.’s (1995) theory, the theory of

General Purpose Technology.

Chapter 3 analyzes the industrial development policies of major countries. As a
result of analyzing immersive industry development policies of seven major
countries, major countries have been promoted various policy projects in
accordance with their own situation and characteristics, and expanded policy

support to develop industry.



Country Main Policies for Immersive Economy
us * Drive mid-long-term R&D to promote immersive technology, and converge with Al recently
* Organically linked ministries and independent agency projects centered on NITRD
* Promote immersive economy with public-private cooperation
UK * Fostes startups in immersive industry and develop regional clusters
* Monitor industrial policy performance through Immersive Economy in the UK
EU * Improve immersive technology through Horizon 2020 and foster industries
* Hold various cooperation projects among EU countries
Germany * Enhance smart manufacturing by actively using domestic manufacturing technology
* Research on immersive technology with Brown Hopper Research Institute
China » Select VR and AR as the national core growth technology and foster related industry
* Local governments separately implement policies tailored to local characteristics
Japan * Foster immersivec industry based on Society 5.0 to solve major social problems
Korea * Recognize VR and AR as growth engines with the world's first 5G commercialization
* Announce strategy to activate immersive contents industry to lead 5G in 2019. 10.

Chapter 4 analyzes immersive companies. Major virtual and augmented reality
companies were classified into devices, services and platforms. Companies were
using services and devices in a variety of areas, including productivity
enhancement and social innovation. In addition, analytical virtual and augmented
reality devices and services are diversifying in terms of demand, and platform
companies were also trying to secure ecosystem leadership. Since the market is
being formed mainly by foreign companies, there may be problems such as

platform dependency and unfair competition among domestic companies.

Chapter 5 analyzes the research capacity of immersive technology. The
research DB were analyzed dividing them into virtual and augmented reality fields
to compare the research capabilities of major countries. As a result of comparing
the quantitative and qualitative indicators of the study, Korea needs to improve

qualitatively examined as a member of quantitatively superior group and
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qualitatively inferior group in both virtual and augmented reality. In the aspect of
quantity, Korea favorably ranks sixth and seventh, respectively, while the
qualitative aspects are low. Though the market for augmented reality is growing,

only one of Korean organizations exists in the top 100 research institutes.

Virtual Reality Augmented Reality
Rank Evaluation Rank Evaluation
Quantity 6th Superior 7th Superior
Quality 34th Inferior 38th Inferior
; 2 in Top-20 ; 1 in Top-20 :
Organi Quantity 7 in Top-100 Superior 1 in Top-100 Inferior
zation Quality 0 in Top-20 Inferior 0 in Top-20 Inferior

The economic impact of immersive industry is measured in chapter 6. The
impact was measured through inter-industry analysis, and the detailed
measurement methods were divided into three types setting the range of effects
based on the minimum and maximum values. As a result, immersive industry is
expected to create economic impact of 9.9 ~ 11.8 trillion won in production, 3.9 ~
4.2 trillion won in value added and 47 ~ 52 thousand employments in 2023. The
impact in HW, SW, and contents in immersive industry is expected to increase,

and attention should be paid to the growth of SW and contents sectors.



Year of Impact
Inter-industry |, . pact 2019 2020 2021 2022 2023 Total
(unit. 100 million)
table
Productivity 11,440 30,392 60,285 86,391 104,931 293,440
2014 Value-added 3,769 10,318 21,085 31,257 39,858 106,287
(Case1)
Employment 6,237 13,840 26,707 39,502 51,356 127,537
Productivity 13,413 35,386 69,691 98,856 118,410 335,756
2019 Value-added 3,861 10,576 21,621 32,046 40,878 108,980
(Case?)
Employment 4,724 13,103 27,107 40,744 52,921 138,599
Productivity 11,002 29,154 57,678 82,500 99,816 280,150
2018
(Estimated) | Value-added 4,050 11,096 22,687 33,636 42,917 114,387
Case3
(Case3) Employment 4259 | 11,794 | 24362 | 36624 | 47,509 124,548

In Chapter 7, the main theories, policy and corporate analysis, research
capability and measurement of economic impacts were synthesized, and policy
measures to foster immersive industry were presented. Recently, Korea is making
various efforts to foster immersive industry. Therefore, we suggest four ways to
supplement the current policy or create synergy are presented. Specifically, in
order to foster immersive industry, it is necessary to establish a R & D road map
centered on quality improvement, build a platform through public-private
cooperation, promote the Sector Deal for immersive economy, and strengthen the
regional innovation system and policy monitoring. The results of this study can be
used as data for policy basis to foster immersive industry, the growth engine of

economy.
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What is a virtual-reality hackathon?

Virtual-reality hackathons help companies Faster and more effective R&D
reduce R&D costs and time to market by Application area Typical impact
. dEp .
bringing cross-functional teams together THeERs mEnat 1o T
Value proposition - 20% increase
to refine virtual prototypes in real time. Development cost - 15% reduction

Engineering o

Design
L | | |

\/

Customer service Q @ Supply chain
@ Marketing

Operatmns

% &% McKinsey(2018.6.), “Accelerating product development: The tools you need now”
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OM Tepper et al(2017)

Mixed reality with HoloLens: where virtual reality meets augmented reality

in the operating room

FM Dinis et al(2017)

Virtual and augmented reality game-based applications to civil engineering

education

MNK Boulos et al(2017)

From urban
of virtual reality GIS (VRGIS) an

lanning and emerc?ency training to Pokémon Go: applications
augmented reality GIS (ARGIS)

McKinsey(2018) Accelerating product development: The tools you need now
Gartner(2018) Top 10 Strategic Technology Trends for 2019
Accenture(2019) Waking up to a new reality
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The immersive economy in the UK 2019
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Intelligent Digital Mesh
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Autonomous Things Digital Twins
Blockchain

Empowered Edge

Smart Spaces
Al-Driven Development Immersive Experience

Digital Ethics and Privacy

Quantum Computing

% ZX]: Gartner(2018), “Top 10 Strategic Technology Trends for 2019”
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Market Pricing Prermium e i i
Bagins Produced 1
Parsonal
Compuders

% &%]: (8})) Harvard Business Review(1998), “Welcome to the Experience Economy”, (&) Peak Experience
Lab(2017), “7 Reasons Museums Should Share More Experiences, Less Information”

11) ktFAIEFA+A(2010), “FAGA vF2 & olE il 457

12) SoH|A YA 2]7(2015), 12*4, 1905 "£2 AlFo] ofd £2 4 Audshe At HEsiet”
13) Harvard Business Review(1998), “Welcome to the Experience Economy”
14) B. Joseph Pine 119} James H. Gilmore: 7zt ZA| @AoA] mufRHSeller)S +&, Commoditiess A|&sh=
AFAZAA| oMo+ Trader, GoodsE Al&dt= A|EA|Hol= Manufacturer, Au]A73A|o= Provider, 73 &73A]
Altjolli= Stagergt= RS AR

15) LG CNS(2013.11.18.), "ZAlo] st o 529"
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= 719 g w3 (memorable) 7§ 91 3H(personal) 74 @S FA(stage)dttt. g 7] Lol A
T &¥| A Fod E(customer participation)e} ¥ 7 79 AZAAd(connection), F
5S¢ FHOR YL 4990 o] RS, MY FRT A 4FL A
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(3% 2-3] ZAN 359 547 A K o
Economic Distinctions ihe FowFealmsotanEparencs
e

Economic Offering Commaodities Goods Services Experlences

Economy Agrarian Industrial Servica Exparience

Economic Function Extract !..’ahe Dialiver Stage Entertainment  Educational

MNature of Offering Funglble Tanglble Intangible Memorakils

KnyAllrlhuh i‘J::lu‘mI S‘tand‘a«‘:l.i.zad CLIStDmiZ;id -Psfsonal mf:;::rmf‘; T.;ar.‘!.:mm

Method of Stored in bulk Inventoried aftar D n R led over

Supply production demand aduration Esthetic 7 Escaphit

Saller Trader Manufacturer Prn';rbcler Sliagar

Buyer Markst Usaq Client Gt

Factors of Demand | Charactaristics Features Banafits | sensations i]

% &&: Harvard Business Review(1998), “Welcome to the Experience Economy”
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* 22|71 Hot7h=E 22| MA * 22|+ Aol MA L 88
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v 4 Zt AHX|(Immersive Economy)

% 4: John Dewey(1938) Z@ol2el A AMdel HBAE(F 58), ASHAL B YAME Sgslof
SPRi AHd
A9 34 AP AAFoEA A
A =24 AA= 33
w22k Bt Fololw, AAAA e} tAE
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17) John Dewey(1938), “Experience and Education”, New York: Simon & Schuster Inc, 35, 42; A}s%h80]
gelt o) ZA0t 870l ol SEANT A18-2 Jjshe o] opd AEAlgsiel ARHoRK Husche
ojujo|n], A&9] et BE FH2 oA o]FojFl Fo|A FARIZIE ol JHA]= sAld, FTEs P43
o Ag ofHl WAL R ER WHANUTGHE g ou]

18) Porter, Michael E., and James E. Heppelmann(2017.11-12), “Why Every Organization Needs an
Augmented Reality Strategy”, Harvard Business Review 95, No. 6, 45-57
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2zo ZolHly) A77|EL A
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o d47)uke] A4 7 d(Direct Experience)o] 7

A74Pe ARAYoR Az wAA o

o 12

[23F 2-5] d&9 ¥F(Cone of Experience)o] 21t AZ7]=0] 4%
People generally remember 2418 Sjo Fol T4

&L 22l 10%&F 719

Symbolic Experience
(Learning through Abstractions)

Verbal
Symbols

Visual Symbols

=2 Aol 0% E 7S Reeordings, Radio,
and Still Pictures

g f{"-‘i’f 30%; ]iglf Motion Pictures
Educational Televisi lconic i éfé!-
sducabional icicvision conic bxperiences =t
=3
P EFE .‘{"gj g (Learning through Observation) ‘7/ =
50%E 7| Exhibits
/ Study Trip
21317 X2 7o/
70%E 7)< Demonstrations
Dramatized Experiences \
Direct,
év’fi" gg{ff if‘_’f Contrived lixpcri:m:cs PL;TF(M.NI :?;r‘i‘mic
w0%E 7/ (Learning by Doing
/ Direct, Purposeful Experiences A3 FE 4

% Ab&: Edgar Dale(1946,1954,1969), Audio-visual methods in teaching. New York: Dryden Press : Porter,
Michael E., and James E. Heppelmann, "Why Every Organization Needs an Augmented Reality
Strategy.", Harvard Business Review 95, no. 6(November—December 2017): 46-57 7]¥F SPRi A4
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A7 e& o] Agol 4Fe 1A
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19) Edgar Dale(1946,1954,1969), “Audio-visual methods in teaching”, New York: Dryden Press
20) Bresnahan, T. F. and M. Trajtenberg (1995),“General Purpose Technologies-Engines of Growth?,”
Journal of Econometrics , Vol.65, No.1, 83-108.
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: @ Immersive belongs to what economists call ‘general purpose technologies’ such as :

: electricity or information and communication technologies. General purposei
technologies can be broadly applied in many different areas, accelerating :
innovations across the economy. In our digitally mediated society, it is hard to thinki
of a sector that immersive will not impact in some way.

¥ &X: KIET(2019.2), “7TAES7FAAI(AR-VR)ANS] dbAulgkat AJAPE”, Visual Capitalist(2019.1), “What is
Extended Reality(XR)?”, Innovate UK(2018),“The Immersive Economy in the UK”

21) IHS(2017),“The 5G Economy: How 5G Technology will Contribute to the Global Economy,”; KTZAAZAY
AT4(2018)."5G9] AtE]HANA otgant 47
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stal ok ol= oF 20070 714 A& A Aol 7Rk 3 Aotk ¢ SH A

:d

38) Inline Policy(2018.10.24.), How UK Government is helping virtual and augmented reality flourish’
39) Inline Policy(2018.10.24), ‘How UK Government is helping virtual and augmented reality flourish’
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S7He JA7E AT, WiE FY VEeREE AA] diiEE A AFolt. 127
2 ol thHl 9 FIe JA 60%, AT QA 13%, ZAF A T 44.4%2] w)
=o] 50%F 92 =(9f 7.69 <€) olstoltt. T} FF FF S HA+= FEol A A
H| 27 5 o] %1 A AF 59%, A" 51%, Aulz= 70% FEolr. F&°
A5 2 dA T 623%e] Aol € oM, 7™ 63.5%, vI= 45.3%, ¥
& 13.2%, T= 11.9, ¥t 6.9%, L& 5.0% FFo]t.40

(23 3-7]
What proportion of your business is

enabled by immersive technology?
{Figure 1)

. 1.0%
17.0%
=

‘Whaolly

0-25 per cent
15.1%
28.3%
277%

25-30 per cent
50-T3 per cent
75-100 per cent

9T AP7IQY A ¥IF, 72, 29 37}

How would you classify yourself?

{Figure 2}

. 110%

13.8%

. 208%

24.5%
20.0%

Scaleup
Consultancy
Established SME
Growing startup
Early-stage startup

el
0.

Is revenue lower than, the same as
or higher than it was 12 months ago?

(Figure 3)

[ 7 Higherthan 12 months
13.3% Lowerthan 12 months
. 29.2% The same a5 12 months

% &%]: Catapult digital, Immerse UK. org(2019), “The Immersive economy in the UK 2019”

719 €9 Turnoverel] A7t7) 4o

46.8%°1 sig=™, A 1d

LT} 4D

[2 3-8]

How much of your turnover is
related to immersive technology?

{Figure 4)

Mone

0-10 per cent
11-50 per cent
26-50 per cent
3173 percent
7690 per cent
100 par cent

% ZA&|: Catapult digital, Immerse UK. org(2019)

40) Catapult digital, Immerse UK. org(2019), “The Immersive economy in the
41) Catapult digital, Immerse UK. org(2019), “The Immersive economy in the

4= AZ7149 Turnover, 7]& A& dF

Company turnover
{Figure 5}

Pre-revenus

Under £30k

Between £530k—£100k
Between £100k—£500k
Batween £300k—£1m
Batween £1m—E£5m
Between £3m—£10m

B o

16.2%

B 6%

21.6%

- 11.4%
9.6%

12%

18%

- 6.0%

1M2%

Between £10m—£25m
Ower £23m

Prefer not to say

«
s
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The Immersive economy in

Please estimate your organisation’s
spend on immersive technology in
the past 12 months (Figure 6)

. 53%

29.7%
B s
]

Under £1k

Between £1-10k
Between £10—50k
Between £30—100k
Betwesn £100—250k
Betwesn £250— 500k
Between £300—£1m

14.2%
12.4%
80%
3.3%

5.2% Owverf£lm

the UK 2019”

UK 2019~
UK 2019~



Thfe EokollA di7lso] F8HL e Aoz Yy vgols dei
oke] E =7} B EoF ¥ FHAH R ¥2 JAoE2 EAHIIH.

(2 3-9] d=9 Y Ford 27le E&=

- 289%  Technology 3.3% Consumer goods and service
223%  Mediz and arts 28%  Heathcare and scientific

- 128%  Professional services - 27%  Industrial and agriculture
11.7%  Leisure and hospitality 1.59%  Miscellaneous

- 67%  Real estate and construction 0.4%  Energy and environmental

39%  Mon-profit education

% Z&%]: Catapult digital, Immerse UK. org(2019), “The Immersive economy in the UK 2019”

A= A A (architect) B oo A= 35%7F A77<E &8 Zo|ly, 413 ool 64%7}
A SIS AR AYEHIL Ao, F2E AFH EFS 7HFoE dolEe A A
Z+s), npAEY 2 AA HrF £E2 &85t Ao A xRokdME Ax ZZEE

= 7
4 VISRe] A=A F 3 W<l Louis Deane2 ¢
A

= Aoz dFsiin. dHEA
A

Q) Aol wob WA 4A}L 9tk VR o%lEmlw_E A% FE7E 20184 118
wul sk (o 17839 WA 20239 204w = 4,443@4 D A
Zelm, VR 717] 2018\ Wol e 29 wrol A 20231 359w o2 F74e Aol

VR e~¥2 719 40)0] 2018\ 249w} mh&=(oF 3639 ) A 2023 489] T
SeE(ek 7269 )2 2717} dAET
oA e A7l 718 ale] = Zﬂ&i welth, = uolA
Ao AZsh= % vgo] GDP 10%°] ol2w, 47 o=
Ge(ef 5.9% el o] Zi&i A= Yok AW 4%
of Hal axx ABHD dEE, AEH AF AT 4T 4% ¥H BE
(e}

AT Fe AY A, FA BFY 5

A 52 93 Auslee BE}T AUtk BYBoeingl A AR W EAL we
U swre] wge we AeAut R 2 =9 FANA 90%

=27} 2
T A3E Bion. BAEAA = 73 ARUA S A8l =3 AE 25% @5



>
oy
N
iy
o
e

= 4531 =6, NTAR(National Training
R Mg A7tEel= A PAULEYZF @dste] 2x 71e4 m
ZAZ 7|9 £F 4 HoloSkills 7} %38} ©F. HE(Highway England)e} 4
Al = HAE71d MXTreality7F et 29 &4 AA S 26& &9 Al&dolA
oz A= AAE FHEAT

% (&} Geve9] E*] A& VR, (&) 2959 VR7|¥F IstAF &2, () PAULEY2] HoloSkills
% &&: Catapult digital, Immerse UK. org(2019), “The Immersive economy in the UK 2019”

gIel AP §4 AMe A9V BN FAHT Yok AR EL

[e)
“EE_
= Aoz Fu FolH, 53% dA7Idol dee TAHLE o AHe| A}

3
I AT
<# 3-5> Y=9] VR-AR A|¥35H
XS 8| E (Regional Hubs) X% 5 2(F 2347Y)
M| A E{(Manchester) & 212 EAME 52
BE|AEBristol) H 22 AR 49
S0t = (Northern Ireland) 31
220 E(Brighton) H &5 A& A(Sussex) 27
585 % E|A #E|(Tees Valley) 26
T & A(Nottingham) I 212 & 18
2|=A|E|(Leeds City) XIS 18
0f =t 2{(Edinburgh) 13
% &X&: Catapult digital Immerse UK. org(2019), “The Immersive economy in the UK 2019”
¥ A 234 N8 AFus7|H, B4 ARUE, A, 54719 52 2, 7t A A9 sE JiaE 9]

_29_



TAE MAZ2H B QAT FAFAG = 1,471 ¢ VR WA
2H o] TFHo du. 5G 483 A ITV(BBC, Channel 4, Dockl0 &) %%

=z Az 9 vz Fad FF L st Yok VE Ax
e 4 (Creative Industry)? AAE o5 Eofd
A71e F8o dd AF S7ista Atk Hartree AlEl & A714€s A7 2 A
d3ste e FA7IEE T FHS FAAIE S9E, dE 54 Vg Eel ]
g F& AHlz~ 9 FHg 9gs AFIo
Hartree AlE &= A4A4A A7AA(LAE S AFE, oy &4 2 AFAS 947
Azt 7otk AV)E #™ 527 AHHEY MEAF EokE Yol EA 7]
41.4%, d<=3 vgo] 23.9%, A&+ Axl2x= 10.9%, 2S5 6.5%, 95, A5 2 A7
d AP 2 43%, 1A ARl 8o F Y 2.2% HlFolt. o] A ARAA &4
o @FE Fv L4ES AHEYA & FAAE 93 A 2 FHYE & F
1}, GP Bullhound= VR, AR, MRAFG Al FA}, MIDASS] 2 #&EA 2 o8 HEXA
2 @A (nnovate UK, Digital Catapult Creative England)E 3 o] A9 SHEU S}
geo] %7 FolW, AT} A9 Zwo]A The Landinge 20199 5% Digital
Alstal kg HA VR - AR - MR #H] AJA S

.

Catapult Immersive Lab &% 2

ﬂll

, CEAT, QA Be R po)

AFE FAZ RS Qom, e 47V]E A YL AUE 0o /&
A8 &dE e REoR AVE Aol 4% @A A4S vk AR
FFA 014 AR L ARAT of AHOE O|FHES TFF WY =AY

i
é
X
b
1°
o
o
ol
o

B A4 t}. Ultrahaptics
TES %’3}04 TS =8t Ak o] A= F

Y o] A (Aardman Animations) EAF7}F Y]t
= 360 VRE 9% A4S B{f Folg. Ar&E
A7 EoFrE UFol BEY o3 mdo 25%, 7l&
1 Avl2= 15%, 95 7.5% 5 olth. A4AA &
o

Aol FBE FE AN AEE AARY, o AdAe A4 A we £
RS Be WP WERIHIL Jom B Ao FRE o 179 53 s
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olty. o & EW, AFAES & LGVINE AU|Es &S FAAY AFH 2
49 7}53tth. WECA(West of England Combined Authority)E Ea EAA T o] &
o] ZlsdtH, Al Ad FHAAA CHAHE, &3}, wHHo, P 2Zx= HA
(Department of Digital, Culture, Media, & Sports)= WECA®} ¥ H3te] E31A4 #

FEoA A7le AdS & AEF HZE 7S 75 sden, o 43 7]

<olE= VR - AR, 3D 24 F3F, 4K 360= 2= g™ & s Yo
21708 AY sE=E 7Y FASH7] T2 AHQ BYolEL B2 ~HER 7]
4 B FTL AVIE VIdEe]l A o] A9 AP ES FE 2HEYA 7Y
E o] A4, Fracture Reality®} Zo] 2B EQAA 2AY doz A ZTZAX
EFA 7es B3 JI9dE SASH. A7s @4 270 AGS B AREAT
HoFE Urol B JlE 38.1%, A<= - HHo] - A7} AR A 19%, AEAHIZ~ 9
Y 9.5%, W& 4.8% HlFolth o Njo HAAA Al 9FE FE ase

19 2828 EA@TE 4 o]r:}.

T APNYEL FA ZAANAE FEE 4HE W Uk 37%] 7]
%

oy

of 1
et
Y

[ 3-11] 9= AZ7]1Y9 EX Landscape

How have your interactions been with the investment

community? (93 responses) -

s B c183me

Quite positive

Quite negative

Very positive

Very negative

B cs Ao B o see:s

146% Pre-seed 1.6% Seriest

I e se | TA0% Mature business

73% Seriesh 106% Other

% &%]: Catapult digital, Immerse UK.org(2019), “The Immersive economy in the UK 2019”
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Y=o A A4 AR AANERJ] ASE W o sAFA =g kil
Atk Az71Ee obA vl <s(mmature)sta wWEA FAsts AAAA k7=
Be olaret 71 A 3 A 2 Aol EASH, dATIdE AR
FAFA O H A ws =7 T 2AYPA T 5% ¢ dAE 2AS
=H ofEwol don, 2% w8l e Hzol AdH Sl Al AN
AT SHAT AR FF g d kol AVedd ZFE FESA V&
+9E AHsta VR- AR - MR #d Hute]l 25 Higssty da7& A% SdE
T3 O Be U AESo FAE 7 AES A AW 23S w5 A

3. EU

EUE A8z A<l Horizon 2020 T2 1A £33 FH ArgAA, 7|&)d
T 2 AEAH AN AS g Z2AEE Fska ok Horizon 20202 20143
HE 202037k F 7869 FE=(F 98% 6 ) o4tS AR, o] TRAE
o] wpx|EF A]7](20181~20201 )0 F7FE 3009 FE27F o A =AU EU 94
3](European Commission, EC)= VR - AR 7]&o] &3}, A=z, 25, 95, 18, JdF
HRAHME 5 ofgh AtgelA AMEzLE & AHIEE TAAFD A2 Hudo.
Horizon 2020 == 7188 20143 2] 2020 37+A] & 33)o] 2% ICT #ddH 71&74A
(Work Programme)42E 3} th 2014doE A77|&S A7z 223y
713 S AEsA, gAY = AFE 98 AR 71€g AU
2015\ oll= A7les ngo st M= FEH St D A
at7] Sl A dsiRTh. 20189 o]F, VR-AR 7]&< W3d 7| <(nteractive
Technologies)2 A st om, thatd 77U E T S(nteractive Community Building)
3} v} e HA(Future interaction) F4 0.2 o 4HS 3Pt}

>
>

42) Horizon 2020, Work Programme (2014 - 2015), (2016 - 2017), (2018 - 2020)
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<¥ 3-6> Horizon 2020 7]&xA] Ak

e qH L& of At
ICT 18 Support the growth of |« SAMHQl HEF =7, 38 Z=21H o
2014 | ICT innovative Creative Industries MHIA JiEE It 7|&(3D, AR, H|F | 1008t &
SMEs g4 A7 5 X¥
o NEHo ZHXQ MEE ALEX 4%
ICT 19:  Technologi f
o emoesss o a9t skhe Al
cre;tlve industries, social media . CX2 2EX FEES o Al72ED,
and convergence
20154 2 ) SFNE K@
. NZ2 el W ZEX MHAZ 93
ICT 20: Technologies for better N c‘: - .
N earn d teachin M7|=(2HHY, AR At &2EE 7[=)dt
uman learning and teaching of g3t x|l
« STEAMZ &3l t&Xtel dd4li ol
S BAKSIT| QB Al7|2 T ASEEE B
. . = OO T — L O 1o =
. ICI'OI ZSZk..“TechnoIog|es for Learning S8E x| 5000t 22
20161 | and s . MEZ2 B5EY U UHBAGD AlB?
Ol 8l 2H&, AR VR &)
ICT 24: Gaming and gamification |« Al 7|&, CIxtel & Ot XA 1002t =
« VRAR 7|2 Ozt 7|2 Fol5H
ICT 55: Interactive Technologies FHO 7l M3gMel ddy A0 X|H
7tsst dEfAH F+HZ 6 XA
o Oztd AHRLE =52 S EU L
Interactive Community Buildin 300E2t R
2018 o oo e) o | VRAR @17 I, 101 M2t ¥ X v
(CHefd A =) AT} L3te 2o
o S O|8X} 7t &=28ut 1EHo ¢
Future interaction _:o el = eme = = 1200~4000t
Zdd2 M3dt7| et g+ & =AM A
(Of2H QIE{2HM) N wE
2 Zst
% &X&: Horizon 2020 EU Work Programme 7|8t SPRi Aj3tA
Horizon 2020 Wol& A#A71<S /MEstr] fstd g 24449, AFUE
AT4A oA ZEAHAEE F3 Folth VRAR 7€ #d dEZH ZZAE &

"iVRTogether;, "MARECULTURE,, fi-MareCulture;, iVRACE,
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<® 3-7> EU Horizon 20209] AlZ}7]|& 2N E

Z2HEY TIHE] 712t L} Off A
i2CAT S |, , « MEZ O|Cjof 28 42 HiS APt | 452 R2
VRTogether43) 2 AA 17.10~'20.9 —
g, o * VRAR 5 d&7lz 7t 2EZX HEHS
IMARECULTURE | _ ' oy e oo | 2648t 2
” st & "16~'18.12 ol /8 oiX 2ztaitol o tiE9
HAAY elAlg 3
* MRWR 7|&& LYol Egfo]d ==
of gtdAlZ| Botg M| Qe o
2HE P
45) - DLE ] ~! |:|I_ OE
Target 17 LI El 15~'1810 | VRVR 7|28 es moE sjurs 599%t {
=i SUES WY, A, Bt &
s de
870 1774 o AlO|H| BHAES QIot THHAY QrC|e BE
o E 4 2 7HI:!|-2 Ol‘ol:l. EEK‘IIE
VRACE46) FE M2 55030 == K o o | 3968 82
T8E A o JtdTid U] BE AMAHEE Qs
AN SE
% &X|: Horizon 2020 EU Work Programme 7|8t SPRi Rj-1d
MARECULTURE, & AZ71<< &3 9 A A 34kl d&st= A
Jolth. &2 Aol o8& AF8 A g E3F4e dAdE J2e A%
of EU 3ld=29 #A4E 75ty sl #AE 718stdth. AFA, #&A, ]l
T, tEH 5o dEH g4 dFE T A ofFg Aol AT Ayl AA,
A4, M 2 gEAY AS5S AAEAY. olggot, 28~ X284 5 T 8=
117] 7)1 #o] Hodd) 2016 11¥EE 39 7 2oy, 7|=2~ 77 3
Z|#e 2 AAHINY. Z2AE Holy, SW 3/ME FA £FA4 el 7ot
A=dl, A FZF doly 7Rk A H= ALY 44 g EFAHAE ML Fol
o 71€ Heoly 8 2 H3x BA AYer FHRH AYFI HolEH= A A
2 e e AL, 2l F7E Y B2 HAHS dagFol ol &t . H
olE] #3<& Tl 3ty 1t dAde tis) 3D Rde 7R, VRS S8
It A ES A VhsE F duh o] ZRAEES B A FAFY A Te
oA gR7} Jhs st
43) https://vrtogether.eu/

https://imareculture.eu/
https://www.target-h2020.eu/
https://cordis.europa.eu/project/id/812719

45
46

S
S
= = =
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[ 3-12] Horizon 20204j9] VR-AR 7|& 3

i
[
b
42
[m
>
i)

my Gambin, University of Malta

© MBACTISCR S -

FYL 20119 F2] FEskol AR RIFXEF
THATES 98 A AAY VR-AR Je §FS 7HE
4.0 A9 Zx= HolH, AR, 3D ZYUH s
of AN HAHAAFS Aaste 2vtE A9 TSHoln.
AY2ER 4.09 =y7lole 93 714

KeN
M7 YR aem A Felste FRE

2l
o = 40 M=o g2 Hd3)st 7l - #9
T5U-s FHoz FgFEHAY. 5L 22 AZPAJ SAP, A, B 5o
AH2EF 4.00] FHo3sH9 0

ARE T42FA7H0) AH2EF 409 & FHE$E 5 I=E HAFFE ¥ E
st 71y A, A&E7F 34, F5A7ME g & AT LY FF
713#¢l Zghg & ¥ (fraunhofer) 745 FTHOE A7 s #F SE&LATFE F
sty Joh. Zgesy A74E 89 IF5 B 72709 AedFrI#e = 25,000

47) 1TP(2019.6.4.), “VR/AR &4l 7}&:3t2 9]t =@ =o] A2F; IMARECULTURE, homepage: CHEXQ 7]
2, AN A B0 AN Fs) ARl Jlu @ AR 3F Lns, A 92 AE B 7SR
A, oA, shE, off 24 5 shA /M 19 715 i AR WA si4 7]3(dehazing technique) 7]
IR oAHE A4 TR 71, Astoluel= shA E &M So 9t

_35_



71 ATNE, AFE H

7

o
T

] o] ARt =479

X

~N

o]
T

AHE & 7]

} 370

45

T Folth

gl

il

B/

oo
]

H|

F92o A% A7

K fl]| o <
~ < =
% .“_.__.E _ 10
~ u_hnM oK __M__H.
- o4 —
Am_ zl > Em ol
i ujo 'S o i
g4 % oo
(o] o =
- 3 EL: | ._w_zo
TR = A 2=
N mF | ne T N"
- —~ S o|fu
ST | ® M =]
oo | ozl S N L D
= ™ N olo & ol
— 1] = =Y
wo&A W._o E_En_._A._OM_.u
N_.w_.m oH N i | g to <l gn 00 O
o BN =1 T 10 < oK
5 |2 = 2
I 4y T ol ¥ M 5w
._OL =T o -
o = < =2 AL
oju T IH o S . BrooF > A|_
ET___O% R
qu c W3 o
LTI | ST TS
S © > < A w o XA
L] L] e o L] L]
S - g £
3| 2 :
S 9 S g
o O o -
& £ O _
s 9 5 =~ Q
1 e P2 f@ °
H T o c A._..wl 5
Bl 5 O 5 ¢ =
e £ v - £ 9 2 o~
a1 B8 A8 3l 2 3 4 %5
7 S rog | o=
oo & |@ocx roe 2
xBa | Hog| HBoE
XEE | weEE oz g
N eE | g A
L H | WEE AR

= et

"VR/AR=AE 7H48)

IITP(2019),

o1 Al

I

k=l
a

% ZA' Fraunhofer Institute

HEALZEYS JeqE

& Al
=

o

&

s
Pt a2 19881 d ol A = Atk DFKI ol A

o

TA5ATA2DFKDE 1FA %

Ql

A,

B
o

T
T

%

™

—_
fjle]

—_
file)
O

X

o

—_
o

Nlo

i

2278 &

of A& AU AT

o

A

AR 7]
=

—_—

R
o

sk eH, o

sH

o
=

AT AF

1

3
gl

&

=3

o
=

Hlo

u@
H

B!

0

fom

B/

0

Bk

SR

N

A4 20159 A4S ek 4,2008F fr=eolth.

2o

o

AA 75 35

|8 9, SYATASL VRIS ol

o

At

al

—_
file)

X
N

o
®R

%

™

_
file)

o

el
™
o

_ﬁof

B

fi
)
N

e

_—
o

gAd Agle g

K

—_
o

NH

3 27199

SR

(<]
o

=

B

E

=y

il

=

X

H

_36_



—_
fi%e}

o]z wa} #A VR - AR

Ho

=9 VR-AR #

!
g

__O_l

g, 9
749 VR 7l&9

oj

2 oA AL

FA =4

o]
3r
Bo

o
N

)

ox

A
o

o

oy

Ay

~NH
e

_
o

ofofl A £

| =]
o

AT

_
o
O

e

~
i
AL

i

AR
K

o
2

aga

FAaL m el

x3lk, VR 7]<o] tt
MAIAZ =

)

°
il

stAT. VR 7|3 AEZES)

=
=

Sk T

S

[e)

o 71714

-

2 4

o

2

°

z4kd o VR - AR

} VR
VR -

A,

<

kel

[e)
T

"t
259

st7] <l

S

A o] Fod Aow o4

[

o
T

A4
%_

o]

=
=

ST

20161 12€of] 3 A13x 570d =7}
)

o

-

g Al

=

dloly e

VR Zl&/WTo] A<

bk
s

oA 9 AEF 4

=
=

=

T—

A}

A 29 7H453ket VR - AR O3t

S

1

s
a-
piA

i}
o

4
o
1o

o

o

201813 124

Faoh

S

A Al

o
;OO

~
HO

o

A THEEE 9

o] F2 %

St AT

°©

uzg
_37_

3

0=
=

]

A7k e

A

AL, 67FA EoklM F2 9

S



o olo i
| — = u - 0H @ o
&K Bl K < o q LA 3 =
=+ © o n oo r =<d = =
il <0 = " K ) gl < o 3
U_/H I_ﬁl |urn_ H__.= @O ._I@I ~
N KO ~ o = <u ur OH 4
| ol - ) = <t ol = 3
8. o Pl y =) [ B oo = K 7
[y K- B. B ol 0 2 S K &1 ol
il w0 | = | £z Wa x| @ ¢
Ko = — Ho
__._m__ ol ol 7 .AﬂA_ K Do K kol -  |Uo
o 0 M| w o oo ol = | B ol
i N ai K 4 o - Mo| — S
o7 KO 3 = = o = S 0 N
R Uo I & ) &l L N B Y
2y T 3 0 o il o &l o Bl [ o |I
- = O X ul <0 g0 K- Ko K| M — |H
~ - = <+ A - I < |xo
- fl wl v oy X0 =l oF ol - il X ol
3 N 4 K N = - 2] ol =1 A =X
. 8l < o = fird! &r oF N ol B o = M| & |
5 - K do s = & Ho N m R e
=l =3 m T Kr ujo K| ~0 Fid o < _ &l X H__mu Klo o
oo mi 7l = 1of — ) %= Hujoio N Mool < o o I
= < =1l =0 J - N __|olo = = X - o
= ~| o 2 K| ° = = 1 * ol W~ =B T gT
o} | KW © I o <l - T o o =
K | ®am W iy = K K de| 2w TR B
= m~ ® "G - ) a1 20 %2 2 k2E L8t e
T s - uk e = = I =t R R R S i<l & R
A ™R W g z = o h o Pol W T o= |z
o @) = R 1ol ™ol e o K olo| 1y K o X o0 mu _m <
™ MR Kl o S = 4 ™ = o - Ko okl oK ur| B |
u| = H Klo I/_”_ - %) H < M_m =3 s = WH_ Bl o ﬁ Mo nE Ho| KH o4
LT ol & o T er | %0 M<olq) ™ au /s ol i
Suw FE oM = T 0 W hll ~ P - I I 1 i
S P odma g H| "z ® a2 olE N L P T WL w5
T | @ ook L e S emEd TR ™ 2z B b
WS ™ B N e RO ™ NN = Rl T I RN =Y KIS R % o
N EE PR |y Us PeRd s A W ake S o Sk a o) £ |3
S el & me ® s 2D s Do NEE =Rl ® ot g B MLERE? ® X
oS IH mA_.EGM_mﬂAI K KU ﬁ_o .wue o N e T T T L _uu%_w_w _ 7| ®O 3 .|A=_ Ul
o X0 .© 0 =l < < - ~ [V: i~ o - |— . IM— X 30 |zN
_m__ﬂ__MMﬂol_tao%n_.x_x%_u_mE 5 UK g %E_ ol RungDE TR R mal R
=N 3 & M S LM O /@ g F|AI YR & Ho OF 1A T E|pr _ P-fzp © L
U= o0 z _ |T [ < ® lzn o L1 N B0 <Y <A X010 X0 M| ke |Zo
2 2 b= ©HHI ol D e 1 L1 %0 Tl % o | Kd ¥ B0 < I ~ oo WO
o eE e BT wal TR fnoh o tolomeo i Een oo ~
o = 2@ e 8O K WO £ 1 —
@80 = " Hiu wﬁ_
el sm & M K i EW
== ~ 0
T_._AH S M 8 < Ho K $F M.m
= 20 ro — &
= _I/D _.u_._.D o Wm MO &K H =|od
© uAn <0 fm
1

_38_




Z3 AREA

(Entry-level Immersion), +-

ol A=

VR 7]1&&

B A 7+(Partial Immersion),

oA 2

]

2

2 7¢

=z, —L
x5 4

A% A 7FHDeep Immersion)

I 9 AZ(Full Immersion) o2 GAE 7 &2 EHF3HT)

<® 3-10> F=9 7MIEA

=3 449

U 47d

oFd g

=1 VIE=VsE: TE e
(2015~2017) (2018~2020) (2021~2025) (2025~2030)
AT 1K 1.5-2K 3K-4K 8K O &
_ |OFZH(FOV) 90-100° 100-120° oF 140° 200°
C|AZ2 0| -
PPD 15 O} 15-20 o 30 °F 60
=8y =7t =7t 7ts s
360 QAL
N °° 4K 8K 12K 24K
Sl A
ZHEX K=
FEHX AT 2K 4K 8K 16K
OfH}E - - HE PSR- ESEES
H| E&(Mbps)-2f 40 O A 90 O|At 290/160 O|Af | 1090/580 O|Af
22N S
(Y E9 3= | HEESMbps)-Z 40 O|Y 90 0|4 360 O|Y 440 O|Y
&)
MTPX| & (ms) 20 20 20 20
olsd /4 Az FEM £
iz S 2 E 2K/60FPS 4K/90FPS 8K/120FPS 16K/240FPS
Bl
eSS / / T AE dgE
X=H Outside-In Inside-Out
ot - - ot A
22| ADAE =2 AMRE £33 22 MRE
FAYNIESE=S SLREST
22} Monlg =2t mjEy R
| =
401 =7t i
o= AlSTIR e £ nds
o=y 7d40lE
¥ EA S JEFAY

_39_




on
!

)

3 VR 712 g 130 Eof

<# 3-11>

, - x H ol @0 _
: ._.AO > = O _AL
oy Op b N oo oo ol N S
ﬁ - al R L k- S = - - T = <R
ol __.M_._ - - <0 - ol ol ™ zr . o
B ru H 0 ol = i Gl M ] 7
- —_ (o] = == ™~
ol Hl o ™ R 0 B I = = o =l
O_.. ~ 1 K - L — ™~ < mun_ ._A
3T of Hr ofl oI ~ Bl ~ | K o N S 4u ol
KM 2 T W ol o o & & E____ =1 uo | S
- | < ) _ < |wr ~ °© < D
- - P R TR P 5 L
B0 | = all o <+ B ujo > | = o0 - M o OF
o =3 < 70 aC © i Z |1 = ol |
Sle |w Y 5 |z O R L R S
5 AT of N o= 1 — i >
oT | 8 ~ . 7MJ F o E 4 5 w © s m
Wis R lwmo g T oo 2 TR o B80S = k|
Ki N Y AR i < o MHIRN X A&
ql e Il 1ol 4 W oF T |_m o n- 84 H ~l 8 <
g R |mgm 2 |amC B Wl Tl e R o
oo i | & K| o 1o - - | Ol 10 A = | =_| " T | IR
= Ko |V | o o || <0 Me___om_m._Méﬁu:n_w_nﬁ
of |m|E | mﬁé__ N lw | E o mﬂﬁ%ﬁﬂ%ﬂ_@%
= N RO | o ET &0
K2 | © 5 (o %%&m@% 6 %wmﬁ_wgmoovnm,AaﬂﬂJ
SR |® R =y - w_n B o | ol T o B9
— — Py Y i —~
ERAE 2L w |y < go%wﬁ?%_mmmmﬁ_uAﬁ
T o Tl = o _| n <0 =
332 pEgRUERY o RIEEEECLlG
= o0 L__o_u__o_pﬂr_%l ol %ﬂ%u;@?% = Fr
5|30 ny |ob o o ol QDI T oF > M5 TS on| = Y B
~ N gIR ﬁﬂ___% o |~ < <y mwﬁ26m|0=__=_4x.._
DiTm € 2aILEE Tk g (P la, 8 RE
%%%V%HWEM&:WVM% %0 M_%qzro.hmnﬁu__%__a*w:um
~ DR gi~m|c " Ezle 3 SRS
7mﬂaﬁo&rozmﬁ_7ele”mﬂwmuw+o_ mm Wm_,m_L_A._m 4|_|_Wu_._
Kl |y = o o - =X Z o i ANn o < Ty O ™ W g ol | %
Elm |G s m® O E N " WETEIZE| 2 m 2
i_L_._._kW7_A._|HA_u._ﬂM_._._._.o_ RIRO T L8 Sl ms|Q
~ 19 7| = ol | 1o o x = Mol 212 Q|
x| S Do | QW o| % |HoaE|E £ o
> | N o o«
o
K <o M_._. < _
o H_._ ._Lmﬂ o_uu . pal (=]
5 = — = 0 = -
IH % TR E R 4 | m o
- Bl oF < K- Al — il 1o
ofo 4 | @ oF |8 | | o | @ | R = 2 |IF
00|20 | 30 = ol = ol >0 =3 Tor ol
BO| = o a[d ™
o — N Al
o0 (o)} ~— — A
TH — ~ o <t LN Xo) M~
_|_I

N

—_
o

fuzel

bel o}

S

a

24

_40_



<& 3-2> 539 %9 VR/AR F 4 ZA
T= 7|2 e

HM13X} 5714

22(16~'20) IIMEE o SHOMAMA B 75 20F T KM ITAANAM FHAEEA =
= & olQs (=13
SR (163 | oTEel ] d
Xsd StEY O MY 7t e 5L XE 84 AOESEY 09 oILIQl AOIE gojgiE 7|7|o
SHAUEH HEHSEX | WL VR ZH| =&
(16~"18) ('16.9) 2R | ADESIERN 20 HES MRE SHE 10%= HMAl
H13X}F 574 o OCf MY MBAMY F lLIZ CIX|E EHZ(digital creativity) AH
=7 MEFY ME MY T2 € MAE CIX|E O|C|of 2O0fofM VR/ARS EESH SHA7|=7Y EXIE
24X 7 (16.12) HA|

o EZ AAH 22 gl A|REAM

=EES S = =, A or
Jhe el e L RN oA 22| MA orE, AdFol WY XFS Sob oY BH A,
0('16.4) e=T AAEHAY ZSI2 VR =82 O, AVR 23 EHME = AVR
SSAH|A O3, AVR MY 23E 3= 5
HE Ao b=y 3 o 2HNESE QP AMIEEENE) SN=0ISSMUEHEY| ogs
Y0 =E S 717, X2 7VENE S AEHUEENS) 7tdvid, S04,
NEH 8 =78 A SYHERJAIXNSAL, XsEME22R 59 T &T
ghito] 2ot X =2l A o 2m2tol MFMEH 28 7t5s 2 VR/AR/CHRIE AEHEQIHE S9
(17.8) e 282 8% &HIA FE SOt 4H g2 Mo
AFSIAIAFOIHIT] ThA S « &3 VR MY HHS W afYY|E VNE, AYE RE S5
7he e AU AT IS 5t oAlE S AR oA =82 =X I3 MHA Z3i= = 5=
X|Egl?_4 '1812) oT = ' TA =] oo T L, ASS — [=] =, A —
T8 MHA =8 X aALTY Mo 6Cf 1A HA|

_4’]_




—_— Ty

J

S

F3 AYPHO £Q VRAR

<# 3-3>

— — — — K o]
=W |E Koo = of v | W |y M
<] KO Jo0 frrd - 00 ujo gl <k 7l =
iy ol
— - T ol = . )
uo =1 |3 R & fof T o uo g 5
~ ™ |2 T % & H < m_li SO
w  E U UL I N = A I
r o0 o <] all wf W W moq mm b _Mo Mn g o
) o ~ ] 2 0 :
= 3 HI_ " o w_ = or A ooy O
>l o ni0 = K| O] 0 ol =~
<y g KO R ook |, 2 |B o R N
LY z " iy, W o fo |BK &r N
=T~ |5 L - S L R =
X ol & = 0 K o0 © oju ~ o« el _ 0 —
P35 8 LBpERZEACE B oalk ¥
jras OF | — oT ol _- o7
A L (I - O B I O BT B L
T o SRR ] Bk |z B A=
N I o K- B B S O R L L 1L
oy MERFZozi g Faam 5 35§ =
AT B ° Kl D oo moor [N 2 o5 ~H
iy mxwmPnP e a Sy e YHEES o
K=< R T o oYY P B -~ S -
= o | Jo < ™
= £ FUH g ENR| R X @ & = . 51|
) AN RS - P
o ek a ol gu|® Hu CLNY) o1 |3, N0 K — > <0 |=r
o O g o= v F & Do S, T o 5 Bl of W
_ o= oAr Hu S 31 W g |3 JJo R = 2o
R A U ol R d B T T - e TR S - St
Lo X Tl m oo Fr KREY TR OS> R R
Wo <1 o |z of S i — < ou|pgy 4r o <0 —
© M| < ALl 0 - [} -
= o T T = M| KO o |gr ol - e N oK
Bzl Tulllaz ZromwswIs 4 o
Hh S e N E g AT onT )= ™
Kool = S|@ oK<l ©f| of 5 [N T N80 R IN N |y 1o§7
L[] L] L] L] L] L[] L] L] L] L] wme ‘”A_l-.._ ﬂE
(@)
= — — IS~
ol &1 1) ol = ol kN
Ko 0 <2 e o & E AN
4%~ = o MY Teaa R jom
N T ™ o oK = o= T Tl | 2wy ol T |<F C,._
=< 9 = Tl o N T oS o alm = |EK o o)
Swl g ® Tw P =z [mlm Rl g T
— o -, G = ~ ~ —_— (@}
K oF ONJ <] .El.__ = < = T oo™ ONJ MO m.._ =< O~J N s %o J_,N_._
x.__| N 21 K wm (G o_u_u = or w - _Ao il _An_ \ = .
F o= |D A o A TR~ T g UES 2 W
o - < o=y 3 < L = oF o i o @
An_ nAL ol g _|__O _nI Iy F V9 —_— o
= ol & | r =22 X
=) _L_ﬂ
=S o
X0 = S A __oL r
it 0 70 70 3 e 0 B
W Il KO my| = i o =
3 0 B3 1oF = i ng
P ,Eu

H

MEYHER7(X]

=

HOIE7
0l4):
HEVR

VR/ARAH
=
(K

HI R = (B IR S 7= W b [E])”

(=T=)
LS

=

i

ZO| AR E 1 Bl P 43) B HIO VA A

R =AHYVRLE X

HOFEA
RAOIEMEHE)
HOR(HEY)
SO (2
AiaFiE )

A

=

o
A4

=
o

A}

_42_

= VR AH47]A] B2 &

v & A 52 )(2018.1.), "7t

=
K2

F

EP)

= ARV EATA LA AL (F EH B A

I

[ 3-1]

Al
21X

e

=

b}

=

FIL A S HAVRZ A
VRS HAT

(B HFRVR/AREYES
S BTRVR/ARMRIZ|X
HIO|E 2 2HVRXIT
VRZRSF

SEH=Hold)

HRS(F] )
FOIY(ROIF DY) - RO[RIARVRARI?|7|

=
K



2017 44 wWo]A o JMad THREIHEIL AT AANAM = 20208 7-A] R&D

A, JhgEd FAE THE BE2 O
==
=3

M A AT A7V 7% oA AT 7|EEAE =5da 9 )49
1l 1 g =2 1o = [elKe] = T AA

6. 4

dE AEe vd AFH =7 7FES A% JAHVIEY su=2 VR AR 7=
e dBHA FxEa ATk AR 19909 Y A7A7E B-hso AALNGA
4 - A Az Q1A ol§ A FE TleNd, 84 2 AF Ve,
S A AAAF

& 7lENE T ZREAEE FISAT. I o] Fof
o2 #37j&ygil T, MYyPF
71EAE, SZd o2/ 7tA YHe =y} AZo =

VR AR 7l€& 23 HAHD e &3 & FE&AH ddH <= v A

HEf 7|2 M e
—,ré—|.7|/\-6-d*| ° 'AA|'0|O'|E| SOSOCiety 5.0y }él-sd% ‘?’l_ﬁ %Jﬂ% |H|‘7|§§A-|
Eainint-nt L2t 5 =2 oMo FH QIHHO[A 7| & 2F0|M VRAR
SEES(178) Jls 7 2 g3 51 3243 2
ojaExt | '2AO|O{E[ 50'1F 'HIO|Ef 7|8 AtZ|(Data-driven Society)= 2
0|2 &R EH(18.6) 7‘1EF_§'—|°| BotE Pl 2E S =0M S8 7ts ZIe9 Ltz
o VRARE A=
2030 O/HE =oN |* 229 Di2iysS 57| Qe 7l&9f StLtZ VRAR ZlE
e 7lEdE187) | °T° o SEE MA

% &R [ITP(2019.6.4.), “VR/AREAL 7F&8HS J5E F:Q =49o] A2k

E3), 274 FRog 2030 MAS BE AEABANE AP, A, 4H(E
Z)o] 3u) A8 deolA maAe v& BERE AANAT. TAAL Ex FolE
VR-AR 714 1E5E S @2, 2%, ¥, o7} BofelA 20254717 <y

S92 E ARESHA A, AAATE AAE v s 5 AdzE e Y= o
[e)

A
Aol MFHA e YA $IY T Fol TFH UL

49) mH AR WKKS RS EEFE(2018.8.22.), "R TRt P RN EBIVE I 01H7 & REVE TG

_43_



<# 3-13> 2030 0]g)& = 7]=X2Fo] VR'AR 7|4 1:38t E7
= OF =g g
#& |+ VRAR 7| HE2E Myl IS % MER =8 =1 X9 ZH &4zt
o H@ C|AZFYO|LL VRAR 2tHH0| ZA0(7 'mic 2t Wa'g M= <t o] #5510
ns D20 2™ AMAIZE HY

O X/RF/ A/ A AT
g7 |+ VRZIEE HF d¥H
07k |+ VRAR 83 HO{H A%

% & [ITP(2019.6.4.), “VR/ARZAL 7145}

=d
EEEERE

(o]
=
2 o+ e, MYME dAFE A= F7] B0l 7ts

[>]2|on

|| e | A
[
N

oA Fx18}

VR/ARE H&

=245 A 9s

A2 et A= AU, A9 #F 2~

2NYE FAE 20173 Ao g 19

YA AF7 VPO A= VR71E 8 B

7 2018,& miASITh o] A Ao 2E Ful= AZA, Fao YA, A AHA
o #F TR 9 AEA Fo] dFHM, 8 Wl VR ¥l 718 2 A

71H(360= VR Zel=, 3D ZHFE 1

= A A Fo A (EA, o F), VR = A&

4, &4 S)ol Aok

A

N

:\_l‘
2
=
olo
L
=
o)
=)
=
i
o

_?L'
>
>
olo{f
toke
N
Ao
of
_O|L
rlr
:Ji

=k
ATHzF ALAEE 53 dis 2 A7V FHOE VR-AR 7z AT
A sk gtk 20180 VR - AR Eopo] AFAEnIE 22889 do] EAH
ok 2006 5E 20159 71zF B¢ AT mEF
6578 AT FAR

6 <
o} =3 g=wo|stwE VR 7]5F o A A
al

3@ Lok

rlr
<
o
>
o)
Al

o
o
2
By

2018\ @ 7L RE AAALAAH ZIlol=A4ALG T A= XR(VR - AR - MR) 7]}
MzYs 3% A2 AASAT of A o) IT 2 Zal= fd 49 AA%
o) AN HANEY FAL FAGA o,

do

e Frlz vjzy 2 YA3HMCOE AR e HESAE

_44_



Ho

Al

NHK

Mul=2 Ao

o
Ao
O

3o

o
gl

e}

5
7

o
olo
)

"
hin

NI

Nm

0

i1
N

o

i

W

2 vt o]

o}

NHK+

—_
file)

)

s

A7F A

gele 5

g

Al %

=

1)

271 VR

bol A1

S

K

<]

s

HEAY F5, AFS VR Al

3]

g

A

=

]

(e)

FFIE AL STl HFskAa,

=
T

"VR

7} 2017@

B

~
file)

S o =
= I

=
T

20183 2 A}7lel VR

%
2019 49 5G MA
St

Al

ox

™
T
ila
N

o

pze)

o
i

~

<
N|

p—

T

T
L

VR/AR ©]

K-ICT 9A&

= ARE 201549

sl VR, CG, &

=1

St Zle= AA

.
0
e
Br

PR 2017 12

&

| = A=

E

d471<2 R&Do} 2

= X
) .

o]

F ST

o] VR/IAR 7|&& A3

449

59

EE 20174

Aolth. VR A4, VR Hrtat=a

S

<= &

bl A A =4

Z s

Zo

Xl

2%, 9=
1, 2019 4

E

1

=]
T

AZIE2 5C M ESH A &8&

=
=

5G &3}

9]

o
wjr

_45_



<®E 3-14> 5G+ XA W AWM 2 g

o o VR - AR 0 O e AOHE B 5

fof2i & Cjdjoj 2 Z3A| Y )

Cjgjo] A ADEgR BT wx
CEE]

ke 10[‘_“ Ape| :;\ &L‘j _ 5[:"
SHAPARRY T TS SHAIAH|A

O @ O
=8
(MHHEEI=) e 0
sm 5G va2Xx A OFE Al

(%2l
(0
+

r
I
S
2

7} .g t A R
1T gAaE "ee TE S
M =2H
20224 28 2(10%) 1009 Ee 102t &
2026 180& (15%) 7309 =y 60T H
% ER: TARA $5(2019.6.19.), “T5G+ M2F, AsPAE”
£73], 10t) 5G+3 Aol VR - AR gulo] 27 A=, o] & #3] 202633
7FA] 5G 7]¥F VR - AR fujo] 9] A& HFE&S 265 Zx=2 33 At wet
A, VR - AR Hnto] =& 9 FAAAZE 2utEZEAA ~utE FH2R F£Q
g E gus #HE JsEge 2¥ES wEa . oo 5G 7wk FZL - 27

FFAEA T dAVE AT F 4 34% VR - AR Huto]l sy dtol
T} =3, VR - AR fulo]lxe] F3E AEsy] fd 3u 7€ I7t - AR
= WS 93l atede] FHoste xE:3 PSS AL AdstE A s 9
3l A - AR, BBV R ARNSF T AEFS A AR ALdE HEEFI

g1uE 9 =dY Aotk

T g, 50 5634l Al 2] AztEEzsl HAHAEH, o8 9@ A 2m
ZE 2023d71A] 229 5G A AAFEZH= 107 A= FE7IH 100 E 54
s ol ol & S8l AA 56x710] A% FEL 918 56 ZR= Fed 14, 56

719 A Rk Zdz AFAY 2 3 % Z2AES FI[G. eAEs

_46_



TETNT BFAEATETUT Mg N T P T T RNE
KRFEW FREB T HI T T o4 TFT R
RN — r T <) n o _—
aao_axmuma Vﬂo%_mwﬁmoixmix%%ﬁoﬁmenﬁzmawra@e_e
B OE R Y © o op N gy wom U B )
I R R T R R I R B I TR RN
- @) Oru;o O_Hoﬂaﬂeﬂa\__z_ .ML QEU_HIHVNEI,OI_._-OH_AI@H
TEHEE W y P Rwd T e TT L Ee ey L R
CO]_.ﬂ.J-O NI~ E‘N_O - 0 - .
POEL JdEEFu VR gde  RgleTcly
i XD B S N T [ R B =
ool TP e T T ia%mﬂc_e%zrﬂ,@rumﬁ
«PEsl FONRSERIOSTETIsTEEIEAC
-~ AR N O =l o . ) T =~ ¥ X T
~ m_ 3o <) o T OL_Z_UR/H‘_.&_l OTU_WWMH%T,WHO WAAA aﬂﬂﬂ_- rHLﬂE
~ > ._ﬁ O_ﬂ_ X o) _—i EL AT o ‘_Ir‘Vl ! . NH ,MN_ o Orl .UI . Lf Sy — O_E m. =
<ER R g lol AR e s HET N
~ Ny : . ;
L 30 © a NGy =y _Wf oy =) ﬁ_ N Y ) o < e
= % U s B R S A TS I
U B T o < — Hno= up W W R R 5P
@ﬁ%“ﬁfﬂr ﬁx. Wmﬁb .Mm.ﬂMLtMO,_ X%ﬁuﬂmw.ﬁﬂAw_ﬁvau
X o E g o W Eogp Mo AT A M W e W Mo 4
e N a o R < W = ™ - s o} T il ay ™ f
e U o X T W oy T B SO s
ﬂaﬁ%ﬂSqwx _z_mamr,_wmaae_elo}xLﬂaLﬂuafﬁﬂV%iﬂmm%d
T s Rl @R RPN Ly oy L we s XD
ium@mﬂﬂﬁﬂ%wmﬁﬂﬂq%n@imﬂ_EmoRu.._z_%zLﬁ%mmﬂW
S S T - T R I S B
e Tt en s T Mg B B g BT STE
c B xR T gz PO T x0T ooy Koo T
T LTy m AT e s T oWyt RQE
T XMW e T e S EER A NmrmE P, o N
- gl X o o — T Y Ho T =) T W W iy N = il W) ) T W
E._JI o o B ST o X ! X ° o -
o lo o . X F 8 R A " H o Mo IF "
g Y s mE AR g PR M3 T e
%qugﬁ%@&ﬂ_saﬁg_eﬂ@ﬁ < W ¥ ® o _ o ode 2
X — N, N ‘UFL — = O_ i _T|O E._‘U_HI ~ o
3roet NIRRT N P rpmrw T PN Lo gy

) o
N B T S T O N ol I O R T B
= 5 o B & N o H W W ool oo PN R U ® oA oo XOH KO

_47_

50) https://wwwl.president.go.kr/articles/7193




[1Y 3-13] "= 4

el AZEAx 2§ WY
S =

51) AW EAIMFIN3](2019.10.7.), “A|113] FLE

A2 A3 7HA]7, http://www.korea.kr/news/pressRelease

_48_



4 ARz Az d=zg @& Tt du. Y AF Ad =

5G Zdlz= FH a4 Z2AEE T3 davido, d@AFUAA, 4%

o EoFe MEVIHde S48t FAMAL s6 A& A4V|e EF
EdezExn 224 IE2E A5 AdE dAcyd. Ad¥EA =4e
20233744 A wS 8-S 4,700, MHtAbg A E 8508 FAHS
ANedxol 22 dAEE T3 AdA2d= AHAES B A I
F8k7] s WAtE 5G+ A LI E TRt A= 1HAHA
28k, A= 2oF oA F3A Te, fAMA T e 27 3A
£ AESE 9¢S v AZd = A AP Y3 o= R eH T

SHA S5, AYAL R T AAER= AAFRA Y A E7E o

@ U2 D2HE FTI02 A 2SO T g
@4t 82| 7|2 AN, R&D, U2} 2 E HS X H

e = k=
T8 =

3CH 20F

yzza=
s D2ME

(XR+a)

('ﬁ-ﬁ' gs:ﬁ) (ﬂ 551%3) (@ ﬂE)«l)
(® @ (B

| Sy Ay
s - QB st ‘ Lhe] HE X L HE A = ‘
R MTTE S - HE7|H SM « OIXY 2k
- HiERlzat nes) - 229 s x¢ * HE7H 2R SR

% BA JEEAINIUE](2019.10.7.), "5G Al AE=E fAFt AYERA=AY F/det A

l

_49_

=)
9

X

o

——}

K

o

i
e N o 1r

=
X

ol

f



e
T4

zH
2H

g

A

|

Z o
A

) Al

A

e Awoln =714

[

Al g
o ol

A

(@)

=

§, A4kt 7l

A A
oo A9 90dd %

&
3ol o

oo

A A}
271 A

o] 48

=
v

=1}
oS A8gd 971 Ao
S
= =

-?‘:}_

)

==
R

}_

o
7

=

2
)

A

H

)

A2A FE 3

H

2

2e)

F A

W TR CU o T T P o W R A X
9 Mg ST g x® BELT g TRy ¢y
TEy T 0w L e TN swaw e
D IO VR i S R R .
PRy RBT BT DN TR TBEE T % LB Ry N
T % 4 X T ®E Loowmo 0 od 9 ogp Sz £
i . N T oo —~— ) e w O ™ o T o
. M N o K oR ofl @ -
o ko @ F gk o oo BN WU T T oy %
. R of %?%mﬁamﬂﬁruﬂro_ﬂ
P @B R " Ny W ooy ® G T
e ~ wr . 0 3 o ) o A R RN
~ PN T o B oy TR = W R 5 R A
of o — ot o o or N - T
JI d_ﬂ Je ‘Ul i) my C,._ ~ m O_U QL Jl ,El ™ M_ ,ul C_ o E_E ,AE _— X ‘_%0%
B - P e TR el o+ N X X0 L ol 5 i W o
Bo o g O o oo ., T 5 o o M ot ™ 5w wu-r — =
B- o o% = =3 G o
o i o M Paodg g Rl e my BT E
o O_E \OI 00 IR I ﬁAO ~5 o -~ . c.: —_ J t a X ~X O_E
RN SRR SO TR N S U
—_ = ~ o X !
EE T AL ELERRET ., " e UT s by
= R~ Mo o e T o~ ; <) 3r NH
oo T W o X oo A oo o X2 -
ri ot L ey = ~ o =T —_ wooX X
A - S S v -2 &17.%%% e o
g TheT TR TR T e ® g w o BT
1;0 dﬂ ﬂ iO - _71_ O_E L-Aw LlL ._nfmU o] m ,m.,.__u OT Ju_l — A ﬁO ﬁE ‘m_w_l
]‘Vl —~ o N © 2o B o H_T ~o :-L # ~ = e
umt DMn x W M % = R oo O oo F o zo v M_W T go 5 ® o o T
- —_ 70 TX Tx
o = @o % N W o - T o ,Au i I @. A %
o »A 0 Z 1:,._ . 1r0 MH Ofl O#E .|~_/| W ﬁIl 6 7A,._ ‘UI ,w.O N Nluﬂ
e Mo 2 B ook ¥ TS B oy Mo R B : N
ﬂ%ﬂmA%iﬂEé(%ag g T E o
0 T B =
a5 oy A & | ~~a & o O b a < s Hur o o n
— ™ B A R — <L — o W - o5 Mo No & B
T ooy ooy A e N T m YN L MEw i wo©
o NET A = —_ o o 7o ® T M oof @ d.l
. No =W N my ® oo OB % T o il W ) ® B
g IO U = - A i o T AF M OB g
=T —_ < X G ._Q. w0 \Ul O - On_ HT ﬂl ﬂl r E
ET_%M_ - W ox Y woE o 2 o ® oo s 8o
%HC%ﬂﬂ%ﬂE_Eﬂ,%ﬂWﬂﬂ%%%ﬂwA%Mx%
N . = J 0 = wor 3 ) -
T T - T T o B T
o R ok I T T M NP B T oo MR o M B oo o

_50_



@
el

e

N
o
ca

N

<

Al A S ol

= ¥

oju
-
o

o

[
4,

bl A= A

S|

KR

A

sl
B

o

o
iy

=

NI

_5’]_



Ad AA719 4

Ald £4¢ Ha

Aol FAAstAA e ZIdEe]l #E g & AAst o
T2, MSe} 2o IT t7]dolA &A% Google Glass, HoloLens %k olygt #4
Z % 32l Magic Leapel A 73k Magic Leap Oneo] AR 7]7] A &S FE38)
e Azx, ws, o5, A, dUA T 9 g FE&HIL A
AL, 4= T4l VR Al Ao A= Facebookoll A Q143 @& 2 2(Oculus)E

FAd, &Y Fo] VR slEAlS A&HHoZ FA83]
ERT ofyg uS, o5 T &8 HoFE AHKHOoE Fdsta Uk SW SH
AE fZ7 FFL i0S9 gt 2ol 7Ete] AR A =F =
ARCoreE UW¥ol ArtEE HAANAY AFES
stal 9lal, LEel 2, WH(Valve), AU & AAEY Evl= 5 EFHAE S 53 VR
AefAlNA Y FEAS 7FA 22 3t A

B ZoAMes dlge F8 AAVIAES ARF VREZ UFa 7 7)ol &A%
dEH 7]7IHW)2F ZHFECW)S Ao Eo=24 9 dE
2 mAde E43staz @tk ARY VRS EYJE9 gaZd o] ¥
o7 71718 FUE SHAAR AIgEe]l A7 "dEA HIsta 7] wEel

_/_'[:

7)
Uro] B4 "oy o a2ga olE 8 U Ak s g43

(1) 717]

Thefe #okddl &80l 7hed WM& 7171,

7198l Fao By 538 Jiee Ze V1Y - AdE 7], AelE”E F E



ALGE AEE 7712 gdstE o o |
AA ANZEHE g2 AR 7]7] EF
4 e th¥stel 55 <oA= AR 7]7]
T3ta Qo & S92 HoloLens, Magic Leap One,
DreamGlass7F o, 714/4Hd 8 7171 8 7Id3e 183 dds &8 F
A3 BAAES 7HA AL A Es e kA, AHE gl 23S v it
ow, EH JI2=
GlassUp F4, Moverio Pro BT-2000/2200, Realwear HMT-1¢] Qt}. ~x =8 7]7]
Aol F B} o]l F &Eo AFFEA XTI &Ee e Ln[ACA A W,
T 9 &F5F 4, AL IF ArdAeAd T34 22L& Jlse ATy
¥4 S 2 Garmin Varia Vision, Kopin Solos, EverySight Raptor7} it} A &£
7171 4Rb A H HAUF FASHA HARIH] A SHA AR ARl
© AFe wEs Aol FiEola duk ke A& e FAT e AT
st7] #sll AEstet wiE g A EHAIZE FHe FReH gixFd JUEE
North Focals, LAFORGE Shima”} t}. ¥ HolHd= F8 A77]

= A o
71718 A¥EFL2A AR 7171 AFdA e 47 Aees 2435 st

Google Glass Enterprise Edition, Optinvent ORA-2,

[2™ 4-1]1 AR 7]7]9] thdst

SZEEFUS =7 22 AREZ T
o ™ A .
f EPSON ‘-\_\ GARMIN. EIKOPIN =7 cverysiGHT N™RTH
; ' - & =09 A
r A 1 J Varia Vision Solos Raptor Focals
7|due
BT-100 BT-200 e/
vuzix Google EPSON Google Google
e ey ME— — >
@Iass Explorer Edition a @ L 2 L — wi/l
Moo BT-350 Glass E ise Editi ! ”
| BT- 2000/2200 ks Enterprize:Edition Glass Enterprise Edition 2
wvuzpcabAQr| Glass [ reawear vUuZIX
LB T N e T “w
E M300 Smart Glasses F4 HMT-1 M400
e BE Microsoft §) DreamWorld rnc:gsc[lecp B® Microsoft 1
HoléLens DreamGlass HoloLens 2
2013 2014 2015 2016 2017 2018 2019
* X AlE A SHolAAA olulxet SAIY &AL, SPRi 44

_53_



1) rfo] 3 2 A4 E (HoloLens)
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52) BusinessWire(2019.2.24.), “PTC to Accelerate Industrial Adoption of Mixed Reality with Support for
Microsoft HoloLens 2”

53) NextReality(2019.3.8.), “Microsoft HoloLens 2 Team Speaks - Inside the Specs, Design, & Future of
Enterprise Augmented Reality”
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3) DreamWorld (DreamGlass)
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, (&}) HoloLens 2, (%) Magic Leap One, (%) DreamGls

WCCFTech(2019.10.3.), “Interview: Magic Leap was a Flop, But More AR/VR Unicorns Are Comming”
SKTIHSlght(2019 2.27.), "SKT, MAA AR7| ‘ofAl2] =L’ "tfo]AE '3} 5G &9 A2~
Al 3A] 39922], 20199 129 7|E0.2 6DOF AlAe &7 799 2]o] woj 5

54)
55)
56) &
57) Wareable(2018.7.3.), “Trying on DreamGlass, the headset that’s trying to make AR more accessible”
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5) Optinvent (ORA-2)
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2 AR 717] AE 3] Ak Optinvent= Aok WolA e & 5 e AR
=k Aozt tH o R T A= AS A 20= A= o= A AES)
Glance R =7} Al F == AR 717] ORA-2& ZAst4th. OptinventE SW &5
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6) GlassUp (F4)

20126 HY® ol@ol AR 7171 ~EEQ HA ClassUpe ol@elotel
ndustry 40 33 §7 A4 A Mo YASAD S0k o] 33}

58) Google Glass, https://www.google.com/glass/start/

59) Wikitude(2013.9.17.), “Wikitude and Optinvent show true augmented reality glasses experience”

60) Crunchfish(2017.8.17.), “Crunchfish and Optinvent enter partnership for touchless gesture control in
smartglasses”

61) GlassUp, https://www.glassup.com/en/
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8) Realwear (HMT-1)

2016130 A& AR 717] AE 2elEl oz HYH Realwears A A 4H¢
A ALe 943 AR F=A, HMT-1e 20179 ZA8tth Realwear= 23,
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o 287t 4
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62) ImpresaCity, “GlassUp al Mobile World Congress 2018 in partnership con Italtel”

63) YahooFinance(2019.6.5.), “Atheer Wins Best Enterprise Solution at 2019 Augmented World Expo
Annual Conference”

64) LIBRESTREAM(2009.10.1.), “LIBRESTREAM ADDS WEBEX ONE-CLICK MEETING TOOL TO ITS ONSIGHT
MOBILE COLLABORATION SYSTEM”
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GPS7IWt7]7] AEJAE AZate] Aol dzAo] /72 A 99
Garminol &= Mol 28 Z71E AHEA7F Ao 12 =de| AH B3t g
old HARE AFHS 4 & Varia VisionS 2016
7l Aot & AlARE st g R3S
29.7g0 2 % JbWTh the WzAle] sVt A% S B 2HE £HE A
3}st7] o & ol

oL

=2

s HHNI

>

of

o

e
SUR

<

o

=

o

=

@

(@)

=

lo

s F, , , =5, T AT A s

gaZdolo EAE. ok o] & Al AW3 3 AlFs el £2F3H HEE

Ao 2 HARE AAEIH. Garmine GPS 2! AlA GHE 3607 Y& A A

Zetets 7712 SASHA AGHor AALY] A7)V e dF 7Hed AR 717)
o

_58_



10) Kopin (Solos)

o) Zshe], mFole W 23T FHE S Fdolut 4L B AT 1
§ ARUAcIMel 75snh Koping 478 £d &4 A YAl TrainingPeak

s6¥ 0k ol g} Endopodium6®), HMDmdS? & o5& ¢ojz]E Au] AlzdA e

dAdS Bl AE I FA 23 Ao
11) EverySight (Raptor)

ojxgtd e ~ntE P~ HE7]Y EverySightdl A= 2018 o] Aol &3 & AR
71711 Raptor® ARt} EverySighte] £3 7]%<l BEAMMS B4 & 3=
2 ARE BAS] g oM E AHI gxaZgolrt JMsdta o
&

€ AR 7]7] FolA ti& FAL Holr. 2019@ NBC Sportse} StEUA S A4 s}
of HolFH WA AEEHALH, 2x =8 77| FoAA Hig ALFEA9
al

= AR gaFdolet A e =4 B7HEL AT

65) BusinessWire(2018.11.14.), “SOLOS Forms Partnership With TrainingPeaks, Global Leader in
Structured Training”

66) MPO(2018.12.10.), “Kopin Partners With Endopodium to Develop High-Resolution Wearable Displays
for Medical Applications”

67) WearableTechnologies(2019.6.18.), “HMDmd-Kopin Partnership to Develop Next Gen Wearable Displays
for MedTech”

68) Wareable(2019.3.22.), “Everysight Raptor review”

69) CyclinglndustryNews(2019.4.16.), “Everysight smart AR glasses praised for le Tour collaboration”
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% Ex] A= , (&}) Garmin Varia Vision, (%) Kopin Solos, (%) EverySight Raptor

12) North (Focals)

oIy e 71% AE7]Y North:= 2019 thE A<l &8 AR 7]7]¢l FocalsE
Aol W Eskth Northe 2018 Intel2 3 € 338t E37]&S Fuste 43
oA E UHAY EF FFEO WA AA T E FIA 7] = Laser Beam Scanning %
202 ANZ3st A0 BFFH P R =E:HA g1 22 FHEANAT
JFAN B E 7] w R A BE Z=doA Z uido] YAv, AsAso] 3lzto] wj
T Foe 23 A, AEA FFoEY HAHT FIe A AP Ao o)

of wret shibel 71718 of# AgATE A8 ohTHE ok & AT 7]7)

o] $A= 7260005, MHelE 15 FHAOE 16-18 AF AHge] etk AU
0%, B ¢y, 94 HAE W 5 E@ W 7153 Alexar) Uber A% 7]
& AUske, WA Felol LoopE F3 7171 Ao}t b5 ser

13) LAFORGE (Shima)

WA R AF Ax AE ~eEY] 3 A LAFORGE Opticale &7 - gtk
g% A R=2 AET 4 A= A8 AR 7]7] ShimaEs F7) 3t} Phantom
DisplayTM2}+= LAFORGE Opticale] &Ex} 7€z 2gx9 =A< #AG =
Aol g A FelEZ AR AAE AASFH™ ARk bF Y FA 9} FARGE 28g0]

70) Karl Guttag on Technology(2018.10.25.), “North’s Focals Laser Beam Scanning AR Glasses - ‘Color
Intel Vaunt'”

71) TechCrunch(2019.6.19.), “Focals by North review: The future is (almost) here”

72) The Verge(2019.2.14.), “North Focals Glasses Review: A $600 Smartwatch for Your Face”

73) LAFORGE, https://laforgeoptical.com/pages/meet-shima

_60_



M, 2019939 AF FHCIAE Tl AAFE WAooz A Fojn,

. A|= ZA 210|x|, (5) North Focals, (&) LAFORGE Shima

<@ 4-1> AR 7]7] B8

Hg 718 AEXE yag
.‘ -
EH_‘H'_ magic(leap” BT Microsoft Go gie mfﬁf"‘“a’ EIKOPIN 57 everysicHT N™RTH
m h Sc~——T . % ﬁ; q ‘. T )
7|7| ik E Solos Raptor Focals ©
One HoloLens 2 Glass Enterprise Edition HMT-1 g
" = . BE|2] X[£AIZHO] Ci& [« T2 Ef 7[7] AE7[E | LEF oHFD 8
- DBHE CasYolt | _ . .
Lo 52t 210 28 WNE 7ts Second Screen 7|7| Abgh C|XQITp
= ey — o
£3 . Crorst mAs MA | oY UYE2 O AE |. HH|, £, 25T S A
bl oo moge | 2 T =S FZo w/|. Ofel ABS B E2 | . YA HoY 7|
- 207k 30 FAHF o o e oo
YT XA Pz /T X2 s MS
= Waveguide
= ) . N = Laser Beam
CAE2{0] Waveguide E= A8 C|AZP0 coann
HEA N = cannin
a4 A% C)2AE0] °
gy 3t 5 5 A
St (FoV) ] s £ ot
—
ols A = st 5}
Sy °
* EZA: A& 54 HolA] 7]8t, SPRi 7

ARE AEzE A MEx AL ABEES AFstr] A% Jled Aol
SDK(Software Development KiE &3l o] Folxlth. SDKE Sl AA AMA e 7H
o AAE THHOEN ALGAAA FAIAAE AL F A o g NS
s AFE3F SDKell watba o] AFd + v FHILY HA7F A= o



Fol /o] ¢A SDK A"lo] wj$- =935tk fdE ge SDKE & FHE 3
qaim, AAE NS, AEAT FARTL Ye 4B AT FHE E

3l A& AokE A S, AAEE Fal Aok Wol 7Hde 3D AAE 1HY
H, Ad4e 3l /\}%Z}-‘-ﬂ Aok Yol = Xéi%% FEAAG. olHE FH, Al
7+8l, A249] 75L& AR SDKvith 7HAl& 1 ol gz2A AssEd, A
T diEH< AR

1r
12
7~
oX
k)
ko &

WAE g ALe] ZHd %= 548 7}74% SD
SDKs} 7w 71 gol el AW REZ &
D) of Z (ARKib)

2017 9 105119] ZA9 A o= AR /Y =<1 ARKitES @ E3THD o]
of oA o Z& 2015 =Y AR J& HAE Q/\}Ol Metaio S OL—’F?‘SP‘}?\I’_ o]

of
%
2
i
lo

= Ha
&l ‘%—iroi ARKite] Hdut= v w27 o] FoiHt. i ALY 77]el F<

Aol BA AA7E AlFE7] e, Bge AxdA e A7t 29 77
A F2tsk= ARCoreoll Blgl 9% A A00] A & Ao R PFristal Yo7
ARKit2 o &2 A9, A10, A1l Ho] A2td AH|AATE A YPo] HATE o] & T3
A &3k VIO(Visual Inertial Odometry)E Al &3oh. VIO HE e}l 7ld gt AlA © o] H
ZIto g wie, Aol % Woly ol 2 o

I

2

flo
=
il
Rl
ox
o
o
ol
=
N
N
)
o
o
e

Unity, Unreal Engine, SceneKit 53 #Z2 3D Az A= AFFo=ZH &
2l 3D AA| Al4stE A A7

74) TechRepublic(2019.6.7.), “Apple’s ARKit: Cheat sheet”
75) Patently Apple(2019.1.7.), “Apple updates one of their AR Smartglasses Inventions”
76) gt ZtEO] AR AANE 3 olF & O] S 0 FUE AA|Z AASH|Y A= AIRE
77) Dev(2019.1.1.), “Comparing Google ARCore and Apple ARKit”

78) Applelnsider, “ARKit”, https://appleinsider.com/futures/arkit
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T ol i0SAAM = AAska A

ARCore= 7l 2tE B3l ALEA7F Ra e AAAY SHAAE S F o357 930
2 FZ(Motion tracking), % ©]sf(Environmental understanding), ¥ ZFX](Light
estimation)?} %2 374 F8& EAE AFdohsD ARCore= COM(Concurrent
Odometry and Mapping) *2l& &3l AF&A9] Hxek A Fdd HAAE 7
At YA EAH B4 T sFE FHIG EAHAN HA A E FI

AA FHel FEHE ol FOEA MM AZs] £&e Frh I

AC)

=y

9) The Verge(2017.12.15.), “Google’s Project Tango is shutting down because ARCore is already here”
80) Medium(2017.9.1.), “How is ARCore better than ARKit?”

1) ARCore overview, https://developers.google.com/ar/discover

2) Medium(2018.7.23.), “Introduction to Motion Tracking in ARCore...”
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& %12 ARCore 7J4tA} 7}o]E =1 0]X]

3) mlo] 3 2 A X E (MixedReality Toolkit)

MSE 20159dd =% 109 3 FES =Fd4d FFF d=5F MR(Windows
Mixed Reality)® 37 HoloLensE Z7/H38tthsd 9= MROH/H TEHE f
MS 2Eo](Microsoft store)oll A oh&g & glomsd =9 MR ¢ /s 93|
AH&-% = SDK7} MixedReality ToolkitMMRTK)o]tk. 2019@ HoloLens 29 A ¢ &
7l MRTKAI A Al F8& A L3t7] AIZTEs) olE Fall 7]&9 A=A 7|E
A7t Boy Bustal FHEEA olFoAd F JAEF AUt MRTKE & FHF
Ads 98 Unity Z2AE 1H°ﬂ HolA AHEE F UAEE AA3H. o]E Fl
g2 ZAF A4S &44 9% MR Qo2 H3gd 4 A ATt 71719
SAYE 385t OpenVR«l S EAl HTC vlolB e} 2 F8 2 ZZELR AF
A3t U t}.80

o

A

3) The Verge(2015.1.21.), “Microsoft announces Windows Holographic with HoloLens headset”
84) Microsoft, https://www.microsoft.com/en-us/windows/windows-mixed-reality

5) Microsoft Mixed Reality Documentation(2019.10.29.), “Eye tracking on HoloLens 2"

6) MRTK-Unity Github, https://microsoft.github.io/MixedRealityToolkit-Unity/README .html
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4) PTC (Vuforia)
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S5 AR A&E7E AE JAFFo=zZH PTCe AFHAR] 78y Avlx 4889 &

Hol| & 7] &0l 9,1'?}.

Vuforia SDK= A Al Ao 507 o] ¢ /W&A7E F538F 90 25,0007] <] &2
Hol /ML FE2H AR AEAE F53t Jth. TP EF L Vuforia SDKE
FEH BlA Jles Tl 89 tdes FAS 3D VM AAE AAAC S
. o]E BTl AAE 3D EEdES AAMAd dsA AAsstAY AAAE Q12 s)
of g AA BERE AFEAANA A FIT. o|u A Z2ALS T HAATORE o
nx AA de 3y oF/F nAHA7AE AW}, Vuforia SDKE Unity 7|RFES.E Java,
C++, Objective C++, Net T Tt /M A& A U3ty, i0Se} t=Zojler »
T ALFeEN g Bmutd 7179k =AMl A o] & Tted FFE TFHIA
T}.92)

ol

ol

[1™ 4-8] Vuforia SDKQ] C}Q}st S % 1131

Vuforia Engine

Objects Environments
[ I s TR =] R lﬁl >
;‘.% XN Lﬁj_l I_B_I I_b [ﬂ_] 00, \j;) ’<8>‘

Vuforia Fusion

4 SLAM A \{ISLAM Platform Enablers
=1 Simullaneous Localization & Mapping Visuakinertial SLAM Plaiform AR Technology

ﬁﬂm

% &A|: Vuforia 7JLAL 7to]= & o] %]

7) Fortune(2015.10.12.), “Why PTC just bought this augmented reality platform for $65 million”
8) CRN(2018.6.18.), “PTC Makes 3rd Augmented Reality Acuisition As AR Revenue Reaches $20M”

9) Schnitger Corp.(2019.6.12.), “One more: PTC acquires AR agency TWNKLS”
90) 8allocate.(2019.3.12.), “Top 8 SDKs for Augmented Reality Application Development”

1) VentureBeat(2016.6.7.), “Vuforia Studio Enterprise wants to make AR development open to anyone”
2) Vuforia Engine, https://engine.vuforia.com/engine
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5) Magic Leap (Lumin)
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Moz =4 Hrpukgkt} 9% Magic Leaps 1A% AR 7l&S AYsr] 93] g5
o trg2olr 7|¥ke] A FA A Lumin OSE 7HWEd3stsla, 717] /&3 =24
el AR AEA 74L& 98 Unity /W ¢ASolA Lumin SDKE A3tk Magic
Leap= AlE#ECIEE AFste /NEA7E J =S FustA] Fole £+ RHE
el wjxz glo] HEE T3 /MAEstia st o 54 AF
A t}.9 Lumin SDK+= Unity, Unreal Engine3}2] & °o] 7} 3t}

e
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=R
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Ol

[23™ 4-9] Lumin SDK¢} 98 mj7]X]9] AF #+x(2H) R A YEA(R)

&Qunity  LuminRuntime @

LuminSDK

s Zx|: Magic Leap 7J2A} 7Fo]|= Emjo] %]

93) TechCrunch(2014.10.21.), “Magic Leap Secures $542M Led By Google For ‘Lightweight Wearable' Tech
That Merges Physical And Digital Worlds”

94) TechCrunch(2016.2.2.), “AR Startup Magic Leap Raises $793.5M Series C At $4.5B Valuation Led By
Alibaba”

95) Fortune(2017.10.18.), “This Secretive Augmented Reality Firm Just Raised Another $502 Million”

96) The Verge(2018.8.8.), “I Tried Magic Leap and Saw a Flawed Glimpse of Mixed Reality’s Amazing
Potential”

97) Magic Leap 7H¥At 7}o] E, https://developer.magicleap.com/home
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98) Global Market Insights(2017.12.), “Augmented Reality Market Size By Component”
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1) PTC

PTC= 719 =& &8l 7l &Hd =933 Vuforia JI4-E 3 &4
Ho 2 AR Al RYstR . Vuforiae AR €54 AEIAEZ AR & 73t
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ojt, =%, Unity 59 &4 EF Adsty FR5E A4S /ML 5 wjx A
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A7 T EF8R L 2500070 o] siel MEEo 22 AR AHAE 755 A
t}. Vuforia Engine & AE Z 2139 7% glo]E AR ZeElx A

stAl k= Vuforia Studio, A&7t 7lol=y ket-¢-5 A &5 & A Ashd
Z1dk w&/FE g Zd= AZS FE= Vuforia Export Capture, 2A7F 472
24 Vuforia ChalkE A &3t 71&€ AXE 3 A} Forrestero] A4+ VuforiaE v
g AV w3 F49 S 50% 7FE, AA Mula ol 23 TR AZE
10~12% ©=, A & AS 60% FAAFHI, Vuforia Fujo th3 ROIE 172%
2 Bristar 9102
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2) Upskill

Upskill2 #l= WX Yo} EALE AR A& ~HEYQOoE HANALGEHFH
o A&HAHQA FAE FAFoEN AA AAsATH 2010 APX Labszh= ol &
o7 MAygHo] 2014dd HoHE 7& A2ZEY o Z#E SkylightE I3 A}

M
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99) Boeing (2018.1.19.), “Boeing Tests Augmented Reality in the Factory”

100) rexroth(2017.11.27.), “Immediate support thanks to Augmented Reality”

101) AIA(2019.12.5.), “Enterprise Applications for Augmented/Virtual Reality Offer Machine Vision
Real-World Opportunities”

102) Forrester(2019.7), “The Total Economic Impact of PTC Vuforia”
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Skylight= Upskillel A 7123 Az el TaECR &5} A% 7]7]o wa}
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3) Atheer

Atheer+= 32 AlZ4stel Al 23 7les HROZ HAMNAY FAS {3235
A3 AR E£FA AE FAbelth. 20129 widEIRolA AElEQQOE A ZEHY
201339l 32k AA Azttt 3akd B A g2 A2AH Tees LTfEHA A F
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4) XMReality
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Research Agency)e] AFdEco] 20079 A3t A AA=Z AF AA AHS
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stdolu} olH A Ffr, A4S Tl @AF Ttol=E HAET F Ao % =
e AY WES e °
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103) A9l AR 7351E 95t Al7|E 2R AE7F FAS 95t 1A
104) At} AHESFS 9sh o), Al AP4st Wstel 20149 RE 20167HA] AFE 2A|
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34%

Faster with Skylight

105) GE Reports(2017.5.25.), “Looking Smart: Augmented Reality Is Seeing Real Results In Industry”
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2) BMW A& 2k Az AR A
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% & U 7A1(2019.4.19.), "BMW, AJALA|AElo] AR, VR Ahd] &9
Al BMW-27o] SAsict.”

106) Green Car Congress(2019.4.12.), “BMW Group Production leveraging virtual reality and augmented
reality applications”

107) Engine + Powertrain Technology International(2019.4.24.), “BMW applies VR and AR technology to
production processes”
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battlefield”

“How the Army plans to use Microsoft’'s high-tech HoloLens goggles on the

108) THE WALL STREET JOURNAL(2018.8.1.), “Lockheed Martin Deploys Augmented Reality for Spacecraft
Manufacturing”

109) CNBC(2019.4.6.), “How the Army plans to use Microsoft's high-tech HoloLens goggles on the
battlefield”

110) The Verge(2018.11.28.), “Microsoft secures $480 million HoloLens contract form US Army”
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% Z&X]: PTC, “Volvo Group Delivers Digital Thread Through Lens of Augmented Reality”

6) 2242 AR 7|¥F 44 AHH AH 2 ALY

Z 4 (PCNA, Porsche Cars North America)ol A= A& Av)2A J4F &< 9
& AR 7|=& 83 HT112 2018 1A AMulx= A& 3 vl=9 1897 &
g olo] AAZE dAAY AuH] 2o Atheer EFAH S &
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BE AAZ 44X9E S8 FagdezA dAE ol AFUANA W Eol
=d ZleAd 4 AE st dF 2&S SUsAT o8 B 2=Hde
AMul = s d Azt HY 40%74A E5d o vl 7R E o1

111) PTC, “Volvo Group Delivers Digital Thread Through the Lens of Augmented Reality”

112) Motor Authority(2017.11.20.), “Porsche equipping mechanics with augmented reality glasses”

113) Next Reality(2017.11.21.), “Porsche Adopts Atheer’'s AR Platform to Connect Mechanics with Remote
Experts”
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114) Britannica, “‘Education And Training”, https://www.britannica.com/technology/virtual-reality/Educati
on-and-training#ref884320

115) SEGA RETRO, “Sega VR”, https://segaretro.org/Sega_VR

116) Nintendo FANDOM, “Virtual Boy”, https://nintendo.fandom.com/wiki/Virtual _Boy

_75_



1) o228 (F8 2 g ZTE S H2E)

Hol 2R BE Abgo]l AlFIEY Ak gQlo] © A dAAs A s
2014 3o 2EF2 2=Oculus)s JAFF2Z2HUD VRe T ol& sjidstia &
Ath 20120 ~EEQ o2 APE o Fg2E ZA2gE AHAQOE 2407 D
S FXH 8 2015W ] A A HAF o HE 71711 A4 719
VRS 703 o] 20161 3€o] VR T 232 s ,91“43, R 3 A" &

st PC HIH® 7]7] 2882 3 2H 2 Al s
ok 2017 10€o] 5H3E VR 7]7] g%ﬂii 3(Oculus Go)E EA3te] PC H Y
g 71717} 7FA = 2AY PCH fA o o
o] & ndS A4 PC HUYH 7171°1W% 2FH2 YZE S, 54 7]17]49

e 2F3H 2~ #A2E(Oculus QuestH)E AR [T PC HYH 7]7] =Ll

= A

1 5
6
O
=3
—
5]
~
=
Ll

r*°

=

d2 gZEd BZE St 0BHse %9Y JVnn DAY BE o g &
Mg AU
oY PE, PIE S, Y2ES; A% /5P FAH 2ZEESY oY~

E] X](Oculus Touch)= &7 7|&stdch 120 20161 10€¢] ZEloeHE A& A
2de A ZEEZY A FHE AT AA HXr dasdn. olF MAAS
T oA R ojRof AlA HA glo] FAH ZEEHWOE $A] F3 o] Yl
L, 201990 2EFH 2~ B ZE S HA2E H7]A o E3ste] FuFH ot
Holx2EL oY~ H2EQ FYZE FAXS 7R OF AEATE A

AgstsE &4 VR AAQA #Ho]l~8 Zglo]&(Facebook Horizon)g &7l 3} tf.12D
7171 SHA ol Adsl7] Y&l LAY FHl= AHE 9% PC HAEH 717 &
4l eFH 2 YrES FA4A9 AFERo A3tH FYHE V7] 2E] LEFH X
AZESE 7 AdHola Jom, 248 VR FIHAAA 9 AAre& F5zE&S 93l
& FAH Ao Ves ASHOE Jdeta o1

117) Forbes(2014.3.25.), “Facebook Buys Oculus, Virtual Reality Gaming Startup, For $2 Billion”

118) Kickstarter, “Oculus Rift: Step Into the Game”, https://www.kickstarter.com/projects/1523379957/ocu
lus-rift-step-into-the-game

119) Oculus Blog(2019.3.20.), “Announcing Oculus Rift S, Our New PC VR Headset Launching Spring 2019
for $399”

120) Digital Trends(2016.12.6.), “Oculus Touch is now available - here’s what you should know before
you buy”

121) Oculus Blog(2019.9.25.), “Introducing ‘Facebook Horizon’, a New Social VR World, Coming to Oculus
Quest and the Rift Platform in 2020”

122) Cnet(2019.9.25.), “Facebook’s Zuckerberg isn't giving up on Oculus or virtual reality”
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123) The Verge(2016.4.5.), “HTC VIVE REVIEW”

124) engadget(2018.4.3.), “HTC Vive Pro review: Better in every way, but it's not for you”

125) Cnet(2019.6.7.), “HTC launches eye-tracking Vive Pro Eye in US for $1,599"

126) The Verge(2019.10.10.), “VIVE COSMOS REVIEW: NOT OUT OF THIS WORLD”

127) The Verge(2018.11.8.), “HTC’s China-exclusive Vive Focus VR headset is now launching worldwide”
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128) STEAM(2019.11.), “Steam Hardware & Software Survey: November 2019”

129) Forbes(2019.12.9.), “The Valve Index VR Headset Sells Out Before Christmas Thanks to ‘Half-Life:
Alyx™”

130) Fortune(2015.11.20.), “Samsung’s Oculus-powered Gear BR is the Best Money Can Buy”

131) androidcentral(2019.8.9.), “The Gear VR is dead, and it's long past time we said goodbye”

132) TechRepublic(2017.10.3.), “Samsung HMD Odyssey: A $500 Windows Mixed Reality headset that could
makr waves in business”

133) Cnet(2018.10.22.), “Samsung HMD Odyssey Plus improves on comfort, screens”
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135) YouTube 24l 22 7(2015.11.5.), “YouTube presses play on virtual reality”
136) GIGAOM(2015.11.5.), “YouTube jumps into virtual reality with Cardboard support”
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137) Steam store, http://store.steampowered.com/app/755770/YouTube_VR/

138) Oculus store, https://www.oculus.com/experiences/go/1458129140982015

139) engadget(2017.10.5.), “Discovery and Google team up on globe-spanning VR travel series”
140) The Drum(2018.12.6.), “Nat Geo expands VR capabilities with YouTube partnership”

141) PlayStation.Blog(2018.8.16.), “Celebrating 3 Million PS VR Systems Sold”
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142) TechCrunch(2017.1.20.), “Sony brings support for 360-degree YouTube video to PlayStation VR”

143) PlayStation Store(2017.2.14.), “Joshua Bell VR Experience”

144) engadget(2017.3.10.), “PSVR goes on safari with ‘Virry VR’ nature documentary”

145) 20199 14 71& 2”9 QF2|A-Hlo]HE VR AU 3,0007f HLo]il, PSAEO A §5&+= VR AU
= 7]& 1009 7§, 32 71& 30099 7§, http://www.econovill.com/news/articleView.html?idxno=355174

146) metacritic(2018.10.2.), “ASTRO BOT: RESCUE MISSION”
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147) YouTube(2019.3.25.), “Marvel’s Iron Man VR - Announce Trailer | PS VR’

148) gameinformer(2019.2.11.), “Shawn Layden On PlayStation And The Future”

149) Steam Community(2019.1.14.), “Steam - 2018 Year in Review”

150) Statista(2019.8.9.), “Steam game sales revenue 2014-2017"

151) 3% &3 =3t 407] £35S A|YSHA|E, 20199 84 ot=FME|L £3} x|YS FA5HHA A} 397) E3t x|
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152) Steam Community(2018.10.12.), “Improved Language Support for Spanish and Adding Vietnamese”
153) VRN(2017.2.15.), “AE VRAYAIA BA5] 24 ... 10009Y #F= A& A7
154) PC Gamer(2019.1.4.), “Steam users with PC VR headsets more than doubled in number last year”
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<& 5-2> 27hE JPgEA adT ¢

Country 2013 | 2014 | 2015 | 2016 | 2017 | 2018 A CAGR
1 United States 253 290 250 263 251 311 1618 | 0.04
2 Japan 219 234 210 250 215 276 1404 | 0.05
3 Germany 60 92 102 112 128 132 626 0.17
4 China 99 76 83 76 86 134 554 0.06
5 United Kingdom 68 79 70 95 95 104 511 0.09
6 South Korea 78 79 82 72 87 93 491 0.04
7 Italy 41 81 67 68 88 111 456 0.22
8 India 47 45 62 70 84 141 449 0.25
9 France 57 90 74 70 66 84 441 0.08
10 Canada 49 56 36 37 39 54 271 0.02
11 Brazil 18 35 35 27 36 40 191 0.17
12 Spain 31 33 36 21 30 33 184 0.01
13 Australia 26 30 32 24 24 24 160 -0.02
14 Sweden 16 31 23 32 21 17 140 0.01
15 Malaysia 23 14 23 18 23 30 131 0.05
16 Switzerland 18 23 12 21 24 25 123 0.07
17 Netherlands 28 19 18 22 19 16 122 -0.11
18 Poland 13 8 18 24 18 33 114 0.20
19 Portugal 23 12 23 21 18 14 111 -0.09
20 Taiwan 15 15 24 12 21 24 111 0.10

% &7: Elsevier DB7]¥t SPRi &A]

242 SHdAe 3= drta 5 5+
=& 4570 F7F T MR BEAEHAY. 2@
+ FWCI(Field Weighted Citation Impact)166) 19]E =}=|3}HTh.167 29]= ®vl=, 3
e 2ddolH, =2 0.722 349 ot}

166) FWCI(Field Weighted Citation Impact)= A7 ®3 ofu] m0l& ¥] 82 o2 So] FWCIP} 1.239] Aox A
AA Byl 23% =wo] © AL=HATL AT 2~ S
167) 5¥Zt sha Aol 2570 gkl F7h= ¢olA A<
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<® 5-3> F7Pd JPEA A7 ¢ % FWCI

Country St=H L QF168) Field-Weighted Citation Impact

1 Poland 124 2.56
2 Denmark 70 2

3 Sweden 152 1.85
4 Norway 29 1.67
5 Italy 471 1.57
6 Switzerland 131 1.57
7 Romania 48 1.5
8 Singapore 82 1.44
9 United States 1677 1.42
10 | Germany 653 1.41
11 | Netherlands 131 1.35
12 | United Kingdom 526 1.21
13 | Belgium 49 1.21
14 | Czech Republic 43 1.18
15 | Bangladesh 35 1.11
16 | Ecuador 30 1.1
17 | France 454 1.08
18 | Israel 31 1.07
19 | New Zealand 32 1.05
20 | Australia 164 1.04
34 | South Korea 499 0.72

% Z&x]: Elsevier DB7]8t SPRi £A]

, E9E, "lvt=z9 FWCI= 201393 thH] =LA

E FHZ 6dzF 103t HFE=1 Qe Asto|t).

168) 20199 49 AWK Za=E 7l
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<E 5-4> Axd JPFIEA FWCI Hg}

Country 2013 2014 2015 2016 2017 2018 B CAGR

Poland 1.51 0.72 2.28 1.52 3.82 3.57 2.24 0.19
Denmark 0.44 5.33 1.61 1.76 2.24 1.61 217 0.3

Italy 2.1 1.74 1.37 1.9 1.58 1.17 1.64 -0.11
Singapore 1.19 1.09 1.74 1.05 1.38 2.41 1.48 0.15
Switzerland 1.39 3.08 0.9 1.47 1.33 0.65 1.47 -0.14
Romania 0.12 0.87 0.83 1.81 1.18 3.96 1.46 1.01
Sweden 1.67 1.77 0.92 2.04 1.49 0.81 1.45 -0.13
Germany 1.11 1.39 1.49 1.54 1.46 1.39 1.4 0.05
United States 1.45 1.34 1.16 1.41 1.38 1.58 1.39 0.02
United Kingdom 1.09 1.65 1.14 1.48 1.14 0.85 1.23 -0.05
Belgium 1.72 2.13 0.55 0.73 1.16 0.87 1.19 -0.13
Netherlands 1.39 1.09 1.35 0.62 1.23 1.35 117 -0.01
Spain 0.67 0.76 1.01 1.2 1.12 1.55 1.05 0.18
France 1.17 0.84 0.93 1.06 1.05 1.1 1.03 -0.01
Portugal 0.63 1.48 0.94 0.99 1.14 0.81 1 0.05
Australia 1.14 0.71 0.61 0.54 1.3 1.44 0.96 0.05
Austria 1.05 0.82 0.84 1.02 1.3 0.65 0.95 -0.09
Finland 0.3 0.64 0.77 0.5 1.4 2 0.94 0.46
Canada 0.97 0.74 1.04 0.91 0.86 1.06 0.93 0.02
Greece 0.66 0.41 1.03 0.63 1.81 0.41 0.83 -0.09
Taiwan 0.46 0.86 0.71 1.07 1.18 0.58 0.81 0.05
Brazil 0.49 0.82 0.6 1.04 0.95 0.92 0.8 0.13
India 0.72 0.63 0.6 0.65 1.28 0.54 0.74 -0.06
South Korea 0.66 0.63 0.86 0.65 0.8 0.69 0.72 0.01
Japan 0.68 0.79 0.55 0.85 0.76 0.64 0.71 -0.01
Mexico 0.54 0.8 0.69 0.68 0.71 0.74 0.69 0.07
Saudi Arabia 0.28 1.02 0.65 0.91 1.05 0.18 0.68 -0.08
Turkey 0.39 0.42 0.48 0.9 1.04 0.6 0.64 0.09
China 0.42 0.46 0.72 0.54 0.62 0.72 0.58 0.1
Malaysia 0.69 0.23 0.35 0.76 0.65 0.38 0.51 -0.11

% ZA|: Elsevier DB7]§t SPRi &A]
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(3) d+71& 54

A7/ B ZH0 N FHoR 19 =xdistn, AHoF 19 EYs T2
Sol™ F=2 KAIST, =3dFti7l ¢4 S9HdAA 433 2345 et
T}.170) Carnegie Mellon, Stanford tidt2 <F - dZ SHAA 5 49 209 W <
Azt ok FF oA 9] 1004 7B F FFe /) Aol 3o
209 W) KAIST, £33th7k 1281 o A7 ZdA 49 2090 /&L
o,
® 5-5 ZQ A771Thd JhEA A A3t
e 2L ¥ i FWCI
1 University of Tokyo 209 1 Poznan University of Technology | 4.31
2 CNRS 139 2 City University of New York 2.96
University of ; .
3 Electro-Communications 127 3 University of Gothenburg 2.93
4 Keio University 113 4 University of Potsdam 29
5 University of Tsukuba 101 5 Microsoft USA 2.84
6 Carnegie Mellon University 89 6 | SantAnna School of Advanced Studies | 2.68
7 Italian Institute of Technology 83 7 Aalborg University 2.54
8 | Nagoya Institute of Technology 79 8 University of Maryland 2.52
Korea Advanced Institute of ; ; ;
9 Science and Technology 71 9 Carnegie Mellon University 2.45
10 Nagoya University 71 10 Stanford University 2.44
11 | Technical University of Munich 71 11 Linképing University 242
12 ComUE Paris-Saclay 70 12 University of Washington 2.26
INRIA Institut National de
13 | Recherche en Informatique et 69 13 University of Pennsylvania 2.26
en Automatique
14 | Japan Scence and Technology Agency 69 14 University of Pisa 2.09
15 Sorbonne Université 64 15 Delft University of Technology 2.07
; ; : Massachusetts Institute of
16 Universite Paris-Saclay 63 16 Technology 1.98
17 POha”gar%”'ﬁgsﬁtnyolggfc'e”Ce 61 17 Aix Marseille Universite 1.94
1g | SantAnna School of Advanced 60 18 Rice University 1.94
INRIA Institut National de
19 Stanford University 60 19 Recherche en Informatique et 1.91
en Automatique
Swiss Federal Institute of ; ;
20 Technology Zurich 57 20 University of Stuttgart 1.87

% 2] Elsevier DB7|¢t SPRi 24

169) A7l s}, 3371, WRARAS BE EF

170) 2013'-=l~2018‘ﬂ AL Ht 7|1E

171) Korea Advanced Institute of Science and Technology, Pohang University of Science and Technology,
Konkuk University, Korea University of Technology and Education, Korea University, Korea Institute

of Science and Technology, Electronics and Telecommunications Research Institute

oo
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484 dA7E AEHoE Lojudm gon, 2016d olF Fr7tZo] FyHn
o S4EA AFE 19963 %H 201874 F 69,8067 = Atk 1996 751
|4 2018 66847102 ZrlatgEd 53], TARIIF AW 20163 o] % 3
AFofo]l AA Z713tY T 20169 4,8137 A 2017 5,7337, 2018 6,68470 C
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<® 5-6> =7ME AL Fged ¢
Country 2013 2014 2015 2016 2017 2018 A CAGR

1 United States 1002 961 1044 1070 1266 1433 6776 0.07
2 Germany 426 471 461 488 494 577 2017 0.06
3 United Kingdom 468 438 470 445 513 580 2914 0.04
4 Japan 342 294 331 346 374 438 2125 0.05
5 China 286 280 222 251 322 450 1811 0.09
6 Canada 231 257 213 260 276 317 1554 0.07
7 South Korea 157 162 196 170 246 230 1161 0.08
8 France 170 191 183 165 240 210 1159 0.04

Australia 153 155 151 165 231 282 1137 0.13
10 | ltaly 133 148 173 172 183 231 1040 0.12
11 | Netherlands 143 155 125 172 149 183 927 0.05
12 | India 141 95 126 136 178 210 886 0.08
13 | Spain 144 140 134 139 124 188 869 0.05
14 | Finland 145 140 102 155 124 162 828 0.02
15 | Denmark 98 124 117 151 151 178 819 0.13
16 | Taiwan 131 108 112 116 146 145 758 0.02
17 | Sweden 68 94 88 105 112 148 615 0.17
18 | Brazil 76 103 85 92 119 120 595 0.10
19 | Portugal 90 78 80 57 110 115 530 0.05
20 | Austria 78 78 89 75 91 97 508 0.04

% & Elsevier DB7]4F SPRi ¥4
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Citation Impact)172)

e Ao, IS

<® 5-7> Z27pA

4, Ad= 5 5E7H F7ks ojxgtd e #Fo| w4 yE
AA st 38912 AASHAH. FWCI(Field Weighted
oA elul=r} 457 =7 = 190]H17d) 29]= o] ~gd, 3

0.662 38 = &4 =AUt

Al AL QF174) @ FWCI

Country =3 Field-Weighted Citation Impact
1 Denmark 839 1.89
2 Israel 175 1.66
3 Finland 855 1.58
4 Canada 1588 1.49
5 Romania 139 1.46
6 United States 7038 1.41
7 Sweden 640 1.41
8 United Kingdom 3005 14
9 Switzerland 487 1.37
10 Germany 3007 1.3
11 Australia 1185 1.27
12 Belgium 367 1.23
13 Greece 359 1.21
14 Hong Kong 214 1.2
15 Spain 915 1.19
16 Netherlands 968 1.15
17 Austria 529 1.15
18 Italy 1105 1.14
19 Slovenia 75 1.1
20 New Zealand 265 1.06
38 South Korea 1213 0.66

% &7 Elsevier DB7|8F SPRi

u
24

172) FWCI(Field Weighted Citation Impact)= A7 H+ ofjy] 098 H] &2 o= 5o FWCIPF 1.239 A= A
AA Bl 23% =wo] B AEHATL AT ~ S
173) 613zt shad3o] 7571 n]ekel I7hs oA A<l

174) 20199 4¥ AR =gt

2
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Wola, Aes, 29de] FWCZF 27heka 9lom, @e FWClE A2 693
T2 Q. k=9 FWCI= (20161d 0.83, 2017d 0.61, 2018 0.5)=

Country 2013 2014 2015 2016 2017 2018 3 | CAGR
Denmark 1.24 1.55 1.68 1.35 3.71 1.68 1.87 0.06
Finland 1.78 1.86 1.7 1.02 1.32 2.02 1.62 0.03
Canada 1.85 1.65 1.31 1.33 1.38 1.41 149 | -0.05
United States 1.64 1.8 1.52 1.29 1.24 1.15 144 | -0.07
United Kingdom | 1.72 1.54 1.43 1.27 1.15 1.22 139 | -0.07
Germany 1.32 1.34 1.21 1.18 1.33 1.48 1.31 0.02
Sweden 1.08 1.18 1.32 1.26 1.38 1.48 1.28 0.07
Australia 1.29 1.65 1.3 1.03 1.16 1.24 128 | -0.01
Spain 1.38 1.68 1.1 0.84 1.15 1.15 122 | -0.04
Austria 1.19 1.22 1.04 1.12 1.08 117 1.14 0.00
Netherlands 117 0.97 1.19 1.12 1.28 0.96 112 | -0.04
ltaly 1.01 1.05 0.86 1.15 1.04 1.4 1.09 0.07
France 1.26 1.02 0.96 0.96 0.91 0.79 098 | -0.09
Portugal 1.04 0.64 1.02 0.8 0.9 1.32 0.95 0.05
Taiwan 1.28 0.84 0.81 0.88 1.12 0.51 0.91 -0.17
South Korea 0.77 0.77 0.73 0.83 0.61 0.5 0.70 | -0.08
China 0.71 0.59 0.72 0.71 0.56 0.66 066 | -0.01
Brazil 0.7 0.5 0.48 0.51 0.61 1.02 0.64 0.08
Japan 0.73 0.74 0.67 0.55 0.6 05 063 | -0.07
India 0.63 0.37 0.4 0.48 0.54 0.49 049 | -0.05

% Zx]: Elsevier DB7]8t SPRi £A]
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(3) d+71& 54

A7 SHAA FAd 199E CNRSIB), HAZ 19+ stHEddely 2 &
2 ZHolA KAISTZF 11912 /L3170

MIT, Carnegie Mellon, Washington ™ <F, A& Zmo|A A9 209 U A
stal o FA SWelM A9 1007) 71# F =2 KASTZE fddsid, 424 =
Holl A 49 2099 7#He fle A2 EAFHAY.

<# 5-9> F@Q AV|HE FHIAH A+ B
Institution H1E Institution FWCI
1 | CNRS 395 1 Harvard University 3.68
2 | University of Washington 373 2 Aarhus University 3.24
3 | Microsoft USA 368 3 Carnegie Mellon University 2.44
Massachusetts Institute :
4 | of Technology 365 4 Microsoft USA 2.4
5 | Carnegie Mellon University 332 5 University of Oulu 2.36
6 | University College London 330 6 University of California at Irvine 2.29
Eindhoven University ; ;
7 of Technology 325 7 Cornell University 2.25
INRIA Institut National
8 | de Recherche en Informatique 281 8 University of Potsdam 214
et en Automatique
9 | University of Tokyo 276 9 University of Stuttgart 213
10 | Georgia Institute of Technology | 271 10 | Stanford University 212
Korea Advanced Institute ; :
11 of Science and Technology 268 11 | University of Saskatchewan 211
- National Taiwan University of
12 | ComUE Paris-Saclay 261 12 Science and Technology 2.1
13 | University of Oulu 254 13 | University of Washington 2.09
14 | Aarhus University 250 14 | Alphabet Inc. 2.07
15 | Simon Fraser University 240 15 | Northumbria University 2.07
16 | Universite Paris-Saclay 232 16 | Chalmers University of Technology | 2.07
: . Massachusetts Institute
17 | University of Stuttgart 226 17 of Technology 2.02
18 | Aalborg University 216 18 | University of Maryland 1.99
19 | Luwig Maximilian University | 549 19 | University of Canterbury 1.99
20 | Lancaster University 209 20 | Indiana University Bloomington 1.94

% Z&A|: Elsevier DB7]¥t SPRi &4

175) Centre National de la Recherche Scientifique
176) 20139~2018d A it 7]&
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TP Rol StedAT A VFO0RE FQ FINES ) TR BF %,
e FH w9, 24 de 7ol &34 dedT &, Field Weighted Citation
ImpactE 7122 (1) TF ¢4, (1D &8 €9, 258 9, () ¥+F 9, 234

gsro] TR Hof

d, YR, FRe FHoRE FEs}, IHOE Aotk (1) FF 9 =/t
Eouw, 59, Zges, 9% Solx, (1) %A A9, A $9 s Tas, W
vl 2| Folm, (D %4 49), 44 9 S/ 8, 3, 3 ol
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9 T
ofd - 7@ FE WekE 2T Havt 9
University of Tokyo(d-+ < 19]), Poznan University of
o] 3 7|Holn, FAAA FEokolA = CNRSIS(AF
ok 1¢]), Harvard University(FWCI 19]), Aarhus University(FWCI 2¢]) o] <3
daE Bola . EZ, HA7V]E FoF R&D A, d8I8 Ad g 5& 5

old, d7& AT
Aastt. 7HEEA, S
o 7R A EoFoll A
Technology(FWCI 1%])

ot

32

r{n:

S BAYS Bgsok s, ¥F, 4771& BW 53, R&D FA 5 0 A=
g F71HoR wYF ATGF 54 2 Wbk Baso

178) Centre National de la Recherche Scientifique
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A6 A Adel A dFE2H

B FolAe APdABENS Sl A AAA s3adE SAA 3
O A A B EH(inter-industry analysis)el &, vl=2] AHA A H2F ol Lol 2|3
AARE Zglmoz 7 4ol Ast & AMulxE 4kE3s7] f8] Al WA o
FolAE AHE HBoE Y T IAHHE HFTARBAAE BASE 71Hl
Th180 A ABEA L Ad 9 AHFe AAZH ggaHfE v Ese AHAPrE 4

'9‘ = P
BAZA AT 5 0T Bokld BEHL Jom dgduue Ty 9

(column)S #|g = AH2=E A4kstr] A A T F2E, dow)S =

=
A e ArEFERE UEH I 7] i FY4EEE A (nput-output analysis) O Z
T B AgddHEes 9 ZHEF 1A A AA WelA Aset Au
of A4 H HEFJAHAA ATt ZE AHE 7|5 AEFEHY FA, S &+ A
A el A AR Ag D Aulzst ol REoA wEolA 3, WSl o] of
L REA ASHAEE YeE BEFHe] FACITED AAnEY S B
TzE 183 29
[2F 6-1] AtdAd®o] 7g1x
sit=8 HE TR l%#ﬁlll —*.—ﬂ(%ﬁl)l%ﬂ%“—.“
FS - ,:gj*% TOY LS
=
e Yuss
e
3 .
7t = =2
A |
% FA HUERR(2004), “ArAATEA 7]&9F SAS/IMLY] o] &7
179) 19360 Elo|nrt HRrSE O]2FAMANAMY SFRQ] TU4AEHRA (Quantitative input and output

=1
relations in the economic system of the U.S) 2}= —‘]_E—F-'_—O] At ata ol 71271 E9le
180) 5*3‘_33(2016) 20142 G AT RA oA
181) HEIE(2004), "AFAATHEA 7] £9F SAS/IMLO] o] &~
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1 HW+= TV, 947171, 2 9 53771,
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SWe £ZESOALEF, AFEH B2, Zazt JRAN L, 23
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182) K. W. Hong, H. C. Kim and J. T. Lee, “The Analysis of Economic Effect of School Food service
using the Input-Output Analysis”, Journal of the Korea Academia-Industrial Cooperation Society, vol.
11, no. 10, pp. 3747-3755, 2010.; B. G. Jee, T. G. Kim and G. H. Lee, “Economic Impact of Tourism
Industry in Korea - An Input-Output Analysis”, Journal of the Korea Academia-Industrial Cooperation
Society, vol. 12, no. 7, pp. 3039-3045, 2011. ; S. U. Park and S. H. Han, “An Economic Ripple Effect
Analysis of National Scientific Data Center Construction”, Journal of Information Management, vol. 42,
no. 3, pp. 55-69, 2011.

183) o] A, 4(2011.05), “AZtojtfo] 4tde] FAA mgast 417, sta-FA1835]=7A] Vol.36, No.7
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edo] WEF A TAY Y A BE ARy WEoL ED 019KE 4
YABEE FAHNE ol ik AYHoE AL FAsts AHol] WEolT
Al2d Ak e AAA dg5as

Az AAE HFEAE AEA A FTYAF FRE Sttista,
Digi-Capital, ¥ 2W =AU 42F 7MW ofejs} o] o 535} 180185

<E 6-1> Iy APIZHX AR

%OH —_

ol of o 2019(E) 2020(E) 2021(E) 2022(E) 2023(E) ol das
(EH2L: o B
Az A AR 6,048 16,200 32,400 46,800 57,600 76%

% &R Digi-Capital(2019), Statista(2019), $t=ZH=X15HU(2018 s ZEN=A1%Y)

wop

719k SPRi RjtA

H] &2 Digi-Capital, Goldman Sachs, ECORYS <& &&
| F43tAT.

<& 6-2> IU AAIZRE A Fopd ¥lE
TE 2019(E) 2020(E) 2021(E) 2022(E) 2023(E)
HW 0.55 0.51 047 042 035
SW 0.15 0.20 0.25 030 038
e 0.30 0.29 0.28 0.28 0.27

% & X&: Digi-Capital(2017), Digi-Capital(2019), Goldman Sachs(2016), ECORYS(2017.5)

7]¥F SPRi A4

37HA] WAooz FAG AFARE AF= ok Ee 2o
<E 6-3> 37K WAlo] AIATE AL
T= =0f AMARS EEA| F7HK| 22 A =+ I ERLUA T
20144 HW 1.914 0474 3.807
MApATE J|E SW 1.62 0.816 11.594
(Case) S 1.986 0.8 10.469
20194 HW 24914 0.4982 49311
MAARE J|FE SW 1.7184 0.8467 11.7272
(Case2) SHX 1.9657 0.791 11.1315
20184 HW 1.807 0.517 4.082
AMAATE = SW 146 0.887 10.213
(Case3) FHX 2.021 0.841 10.883

184) Digi-Capital, https://www.digi-capital.com/news/2019/01/for-ar-vr-2-0-to-live-ar-vr-1-0-must-die/
185) Statista, https://www.statista.com/statistics/591181/global-augmented-virtual-reality-market-size/
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AFdABES Ay, AAE S 20233 A4F 9.9~11.829, BUH7FA] 3.9~4.2x% 4,
I8 4.7-52% B AAY aHE FE=L HoE AT,
<E 6-4> A7 449 FAA mgFaat
(=3
TE %ff o © 20198 | 2020 | 20219 | 2022¥ | 20234 A
A D
Mite et 11,440 30,392 60,285 86,391 104,931 293,440
20144
Arotolm g | FHRE 3769 | 10318 | 21,085| 31,257 39,858 106,287
7| & (Casel)
ngFY 6,237 13,840 26,707 39,502 51,356 127,537
Mabeet 13,413 35,386 69,691 98,856 118,410 335,756
20194
Arotolop g | BRI R 3,861 10,576 21,621 | 3277,046 40,878 108,980
- H = = —'H'—
7| & (Case?)
ngRY 4,724 13,103 27,107 40,744 52,921 138,599
AMite et 11,002 29,154 57,678 82,500 99,816 280,150
20184
Aroiol o g | BHHA Y 4,050 11,096 22,687 33,636 42917 114,387
- H = = -H'-
ZF™(Case3)
ngRY 4,259 11,794 24,362 36,624 47,509 124,548

AAAH dFEFAE AR EopEMHW, SW, Zel=)2 FESo] AR -
Casel 71, 59d(2019:d~2023 )3 2 A7 2kl
dFEFHE Y 1272 4, 2ok 31z 4,
o FEth Case2 7+l = Y &3+ AAFE 16.6
3 i g3 3.2 ¥ o SHH, Case 39 A¢, 59
FA AZE Aol e HW #ofedl tigh AAA sgiades A4 122 d,
V7 A 3.4z Y, 1&fE ga3= 279 Ho] A"

Xomd

o
T

=

e = N

Ao %
o

é _{lNr

i) g

ol i

o7

=)

=)

N
fﬁ
o
4
)
)

4z
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<E 6-5> A7 4yl HW o FAA utgazt

T& (%gt ol g B 20194 2020 20214 20224 20234 A
RN 6,367 15,813 29,146 37,622 38,586 127,534
?E%QE MK R E 1,577 3916 7,218 9317 9,556 31,584
7IE(Case) NERY 1,266 3,145 5,797 7,483 7,675 25,367
RN 8,287 20,584 37,939 48,971 50,227 166,008
?ngz_}j—i I 7 1,657 4,116 7,587 9,793 10,044 33,196
71 & (Case2) n8RY 1,640 4,074 7,509 9,693 9,941 32,857
CRNE 6,011 14,929 27,517 35,518 36,429 120,405
i_?g?%% TN R 1,720 4,271 7873 | 10,162 10,423 34,449
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