Research Report

ATFEIM RE-97

SGAIH, A4t =4 't d+ D

Policies for Immersive Industry Development (ID

o]

7|'|-.F|l

0

2021.07.




BaM= 20204

J

Plsd2

S
=1

P

1

Zslofoq,

iz H0M S22 A7

2
=




2% g

7

™ A VR(Virtual Reality:

Aol s

BT A o

kel
=

2519}

=
MR(Mixed Reality:

oG

AR(Augmented Reality:

dEA),
g4

<
T

a7k A

TeA XR Aol

S

s

ol
2

Al
=

3

XR(eXtended Reality:

o

2

&=

&

oG

387 = °]

=
—

of AleFel A7IHA XR

olo] Fa=

1t}

o

A A el AW XR melo] o] 2ojAx

oy

=
~NH
!
ES
I

ion

-

i
E
H
H|

o

A

o

ali

L1
o+

fVZe)

o

o

714

=
P

of o274 wal, A

mj

oo
o

ol

i 71del XR

b7l 9

O =]
235

ol XRef

A

M

3 877

o

ol BidiE AldelAe] XR &

ol
ujn

70

|-

of A

~N

o

ol
-

)

o

o

o] 7¢ie] ul

49 5

ol FxE .
vl Aol A 7]

o

R

A(Immersive Collaboration)®] ct.

7]

FH7F XRell

1% 5

B
ol

Bl
!

!



of JEo ZE419 ©]

il

B
ol

fS

._OE
_,AO

70

ys)

A

82.2% %

IEEEEE T

S ej=o

‘?_4__

P FRAAE FRHERS

S

=

o
olo
™
R

N

ol

o

7

7

=
o

=35 A7 20%

]

°

i=lg
=

=

ofofl = XRo] &

T

H

E_X]

PR

]
=

=
I

i<l

[

Ho

fie

!
__ot

)
H

—

<
o)

b

T

)

Gt AFe

g ol

o

Ak HAHA

2y

ald

1301—

AL
__OO

go

7} AY

3

o d
=T

o &

o,

FE 40% Hof

op
I

c

o
K

.
o

XR #H A o

-
T—

3% ol A

o]

XR A

ol

!

IA

ol

0
0

ol

,_HH

%

7 A ol

Sk o

G e
A5

Loy

_iV_

o % -



m ™ UE
G T 1__1_ 0_1_ o =
i m__}fz o 2 o o
ﬁ+%ﬂmﬂ%ﬂﬁ A_mﬂﬁﬂn
o N I ot L
ST T v B * g :
B . & T R oy e _1/1_|_ £ 7 E w
I M SIS N 2 m o @ kK
o 3 E
X0 i Mﬂ R Lll_ ol_e nr ! ol i i
= X 1 s o~ " < W R = G
- IR =y T o 11%_”1_ ™ o o] = ,X|_| o o Jﬂu;lo
wmmmgﬂﬂlzwy.%Mﬁ}omw__ﬂ@
L L e NF T L o T
o q jo ‘Wﬂ 0 X ~ Lf Orv . N
e M.M of R Cl oF H_l E_E OM .NL ) ;ow_ S
Haaﬂmeye_ec_eéﬂ o _ m kT
1& ._%wr%x_dﬂ%o#ﬂ =0
3 _ma ol BT M o o o v H OB m_re %
i :_E%@ATzT%E_E@Ry ﬁ% @ 1
o % %1@X;~_ & AW
w_gﬂulgoﬁw m%ﬂlwiﬁ_ERﬂo
W g r2 m P il 1 - Mo
- ﬂe_ea. __o_lelR <t
m>ﬂaﬂﬁmméﬂ§ 2w T
o ) o N —~ [
% E o zTF17owwmomﬂno%%&
= 1_m __w_ Ko o ol w 5 I Ho R Ho N
"o v on X — X AL =
Eomlégwm;ﬂ%mﬂnv%oWE@A
E 7 ~3 _ . 3 o ol =
E_E O—VL o X WA_WO _Or.c ﬂDH _Ul ﬂ ~o ~X E.—O o
oo P o 5N Y o Lo bo
H 4 T = o mm e ™ oy
%%ﬁu%ﬂﬂﬂﬁﬁxhbﬂ%%mog
wo_;;awi?;wa .
Le — B A -, = o N oo o Of
%ﬂ&. = B e N
s RO e w o T el =) s an
R Nr TF iBa Hq N o o W T 5 " Hn
ﬁU U_l %A_l o —
d o oo mo s K — =) o
S A N
S T _m_. o O & o
oF 1 TLool ™ <
I SRR

she.

8

)
=

2 o]



SUMMARY

With the commercialization of 5G and entering the non-face-to-face era, the
demand for eXtended Reality (XR) encompassing VR (Virtual Reality), MR (Mixed
Reality), and AR (Augmented Reality) is increasing significantly. It is expected that
the XR market will grow as 38 countries, starting with Korea, begin
commercializing 5G. In particular, as the social lock-down caused by COVID-19
has placed restrictions on corporate management and personal life, XR is being
introduced across all industries to find a way out through the technology.
Accordingly, major countries started to support the development of immersive(XR)
industries promoting projects led by the government to obtain new growth
engines with XR, and leading IT companies including Apple, Google, and Facebook
made efforts to preoccupy the market through aggressive investments in XR. In
order to lead the global XR market, the Korean government also established a
strategy to activate immersive content and supported the development of the
immersive industry. This study presents a plan for activating XR through
theoretical exploration, policy and company analysis, and regulatory status check
by dividing into promotion and regulation aspects to foster immersive industries.

First, in Chapter 2, we analyzed the case of companies using XR to adapt to
the non-face-to-face era in terms of promotion. Prior to this, the reason why
the demand for XR has soared in the context of the social and economic change
to COVID-19 was explained. The need for XR in the non-face-to-face era was
analyzed through the definition and characteristics of XR presented in the
market. XR provides users with a sense of immersion, realism, and interaction
with its multi-sensory and multi-experience characteristics, which not only
increases productivity and improves work effectiveness, but also supports strong
connectivity by providing a close to face-to-face experience in the same space
even in a departed environment. Because of this, since COVID-19, it has
attracted more attention as an alternative for corporate management amid global

lock-down and recovery of the quality of personal life. In the non-face-to-face
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era, cases of XR being actively used were examined in the fields of
collaboration, medical care & social welfare, and real estate. Since collaboration is
a relationship between two or more individuals or organizations to achieve a
common goal, face-to-face has been emphasized to share the common goal
clearly. As the ability to collaborate is regarded as an important measure that
determines the future of a company, in the non-face-to-face era, companies are
putting a lot of effort into not losing the effectiveness of collaboration, and one
of them is collaboration based on XR, that is, Immersive Collaboration. Immersive
collaboration can bring high collaboration effects from remote locations because it
enhances media richness and enhances psychological proximity through rich
information sharing, immersive realism, and F2F(face-to-face)-like interactions
through XR. For this reason, after COVID-19, the number of requests for
immersive collaboration solutions has increased 10 times, and the size of the
immersive collaboration market is expected to grow at an annual average of
82.2%. As it became difficult to go out to prevent the spread of COVID-19, the
number of depressed patients in the UK increased by 20%, and 71.6% of those
who responded that they had experienced Corona Blue in Korea. The demand for
mental and physical recovery has increased, and for this, XR is being actively
used in the medical and social welfare fields. XR is highly effective in physical,
mental and social healing. Rehabilitation effect is improved by cultivating goal
consciousness or training motivation through immersion. Psychotherapy or
meditation effect is given through the composition of a virtual space and a sense
of realism for it, and departed people can be connected to each other promoting
a deep connectivity. In the real estate brokerage field, where face-to-face is the
main focus, from direct visits to confirm the sale to the conclusion of a contract,
the impact of COVID-19 was large. Since the spread of COVID-19, requests for
direct visits have decreased by 27%, and the number of new listings has
decreased by 40%. On the other hand, companies that can provide
non-face-to-face services through the introduction of XR have reached the

highest stock price. In the domestic real estate brokerage field, virtual tours for
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properties are mainly provided through XR, while financial services such as loans,
insurance, and contracts, including virtual tours, are provided non-face-to-face
abroad.

Chapter 3 drew preemptive measures to improve laws and systems for XR-related
regulations. By selecting the demand industry and the convergence plan, the scope of the
investigation was clearly classified, and related XR regulatory issues were predicted and
analyzed based on cases or scenarios. Each regulatory issue was organized through a
regulatory status checklist and related laws and regulations, so that the regulation settings,
methods, targets, areas, related laws, and ministries were examined in a top-down manner.
Excluding the deregulation cases that require review in terms of user safety or security,
most of the cases were system maintenance due to inadequate classification or regulations
on XR. Regarding the need for mitigation, it is necessary to review through close
discussions under the cross-ministerial or public-private cooperation system, and for system
maintenance, the classification authority should promote the introduction of XR and provide
a guide for safe and effective use of XR for consumers. Looking at the regulatory
methods of major overseas countries, the US, UK, and EU are mainly based on
self-regulation, while China is actively promoting government-led support policies and
taking strong measures on national security.

In the last chapter 4, based on the analysis results in terms of promotion and regulation,
policy measures for fostering immersive industries were presented. It is necessary to
actively support the introduction of XR in the public domain, and to make all
arrangements for it. XR suppliers should advance into new markets and promote
preemptive legal and institutional improvements to minimize obstacles in the process of
using them in demand industries. It is necessary to establish a public-private partnership
system to foster XR platform companies for global leadership. Public innovation through
XR, preemptive improvement of laws and systems for the spread of XR, and the creation

of XR platform companies need to establish policies that foster immersive industries and
create an ecosystem.

- viii -



5G Ald, A7 A4 et A+ (1D

A= A=

1 1 1
ATA AT D QA+« v v v e e e e e e e e e e 1
A2A ATEF = ZZL A + « ¢ o o e e e e e e e e e e e e 7

A2AF )T AITLE XR v ¢ = ¢ v o o o o v 0 ot e e e e e e e 9
ALE XREY QA+ ¢ v v v v v v e e e e e e e e e e e 9

L XROJ TSt Ol @ FA v v v e e e e e e e e e e e e e 9
2. BT AT AIL] XR » + « ¢+ v o v e e e e e e e e e e e e 12
A2A AR ZETE .« e e e e e e e e e e e e e e e e e e 15
TR = S O 16
I = 17
T 18
< 1 20
5. BUS AT « + « « v v v v v e e e e e e e e e e e e e e e e 23
e T - = T 23
1. (8¢) A7d ddmmersive Collaboration) « « « « « « « « ¢« « o« . 24
9 (F - 22 XRAEF AFS A G v v v e e e e e e e e 38
3. (BEEAD) XR BEEAF+ « + o 0 o v v e e e e e e e e e e e e e e e 48

_iX_



o7
- 62

62

65

66

X
H
v

o

JXlO

73

T
)
N
0
.._Zlo

- 74

=]

[¢}

A3E = A

- 74

FI

=0

H

il
gl

L Al

76

- 88

P
‘mwo
G
B

m
{F

3. Al
A4 o] AM W ST AFE BEA . . e e e e e e e

- 101

101

BF e o o o o v e e e e e e e e e e e e e e

718 XR A4 &

32

L.

105

o T

2. At 71HE XR A &

- 121

130

=0

H

%!

A48 AN



<™ 2R
5G A3} 3} (‘20.8 7|) - ¢ ¢ v e e e e e e e e e e 1
MRl dAom A = E Y2 3= 2020 3
ZA Bl A FOI XR T|7] o+ s v e e e e e 4
[ B 8
FA-TFAF A - - v e e e e e e e e e e e e e 10
Aol Y= o2 XRO JIF+ « + = ¢ o o v e e e 12
B Ao AL 7]Fe RAFA] « « ¢ o o e e e e e e e 13
Aadde miA FFEAS 284 £ E4d9 2 - - - 27
EgE e Y 3/HF BO - - - e 28
=94 Pl W dAaE-dd ALFES FAY A9
= 29
S0 e dagd SHEFEF oo 0 30
Lol A3 WJEQIVR 7IHF EH BF - -0 o0 s e 31
Hetdzoh BlAE 7IREe] E Hgeoooc o0 e e e 32
o|F T} ofFHA VINe] E11Y dA4EY BS 33
2y AT ZTZ ARG - - - e e e e e e e e e e 35
VR HZta & Feh AR A A Foe e e e e e 41
= AR YAl XR & - - -« ¢« v o oo . 43

_Xi_



(2% 2-14] XR 71%ES] ARG AR v o v o e 45
(27 2-15] &AVRAAY AF8] @Z .+ + o v v 47
[ 2-16] ¥5A4 A7 52 A%5e XR 29 £5A7A9 F7b Fof
49

(29 2-17] HAETHY T+« o e e 50
[ 2-18] HZOO] ZFAFEO] «+ « + + + v v v e e e e e e e e 59
[ 2-19] FTTWOY ZFAFEO] «+ « « « v v v v e e e e e e e e 53
[23 2-20] AL ZFAFEO] « « v ¢ ¢ v v v v e e e e e e e 55
[ 2-21] HABEOQY ZJAFEO] « « « ¢ ¢ v v v v v e e e e e 56
[7213 2-22] O] VR BEO] -« + v v v v v v v v v e e e e 56
[713 3-11 FA] MTHEA AT -+ o 0 v v v v e e e e e e 63
[ 3-2] AAA ¥ AR AN A3 B AA - - - e 66
[13 3-3] 294 AR A -+ o v v v v e e e e e e 66
[Z2" 3-4] XR =uie] XR #d 53 42 IPC &7 £ F8
FIQIE EI v o v e e e e e e e e e e e e e e e e e e e e e e 77
[713 3-5] XR §3F Bof tJEE .« « + v v v vt e e e 79
[138 3-6] XR & Hof A FE . - « « « ¢ o v v vt 81
[T1" 3-7] 2F2 A8} HTCO] AREAF e AA -+ v 0 0 v 0 e e e 113
(29 3-8 AR H42 H43 9829 474 ¥ FH5E wg - - 114
[198 3-9] WA &3 Alyg]e: XR7|9F 35 -« - 0 0 0 0 - 123
(29 3-100 A &7 Auefe: XR 9577 A48k - - - - - s 124
[19 3-11]1 WA =3 Alyzgfe: XR F54k - - o v v e e e e e 125
(29 3-12] A & Autele: FEeAY AgEG - - - o- - 126

= Xii -



(29 4-1) ARA GAACN AL BA HA B - 130

- xiii -



/N

B

/\

®

/\

®

/\

=3

/\

=3

/\

ke

/\

Fel

/\

Fel

/\

Fel

/\

Fel

/N

B

/\

=3

/\

®

/\

b

/\

=3

/\

ke

/\

£

exalol, 2glol, XR AFA BT« ¢+ o ¢ o0 o0
W PRolA NS XR TRAE A - - - - o- -
Audience of the Future Challenge &8 W& - - - - - + -
VR Atg] 9FA 71&3st =o A e 67 TA - o+ - - - e -
VR 4t wd A =9k (2019 AlA VR A dig]) - - - - -

A XR HEQ B H|Z - - v e e e e e e e e e
Y= XR &8 7| A X - 00 e e e e
9= XR 7l& AL7t=9] AHA A 22 (T8 o9

XR %9 Al dAlo] 753t AFY Hok- « « + o+ . o ...
XR F27F 7H ge ALR dq4fsHe A9 2ok - - -

- Xiv -



_50

- 73
- 74

I AA-= 1570 F8 =849 (1%

©

XR 8

3-10>

&1
<

82

P
__OE

3-11> XR A&
<& 3-12> XR A<

T
It

83
84
89

qHdE -3

[¢]

(i 3-13> XR #A4&

|
s

SR

86
87

89

XR A<
< 3-17> XR A&

3-16>

-
I

<

89

=N - =: R G 1 7) T

L.

FH

90
91
92
- 93
94
95

OE_(Z/Z)
(1/2). e e e e e e s
AEHAHE (2f2)« = + = = + -

- 2.

- 4. B3}

o 31

3

E

)

- 96
97

98

99

- 100

AF (2[2) + « v v e e e e e

AF(1)2) « + « 0 v o e e e e
(1/2) + =« v o o e e e e e e

- XV -

[¢}

371 37

[¢}

- 1.



1 107
CE 3-31> VR Y 7HFAACIAL F FAE AT 71eH gk 41109
CE 33> Wl B4 AT AT A A Al=d - - - - - 110
<HE 3-33> "= AR-HUDY F8 7Z]&5 + = = « + ¢ o o« o o o o o 112
CE 3-34> FAFIIZIMPL] AABAAG - - - oo - - 118
CF 3-35> XR HMD A% A% (891 Mgk /)« + « - v o v e e 120

- XVi -



A1d A3 4 28X

F2U197 A5 - A4

HAEHA ¢ & o]%S T3 Qlth XRS 7FAdA(Virtual Reality: VR)

(Augmented Reality: AR), =& &4 (Mixed Reality: MRS FA 5= %
sk, QIZESY] o A=S S FEE AsTozH HAL} {FAS 2
Al {te.

20199 Tr=ol A AlZS] b=, S5 oA AP Eo 20209 89 & 3871 =

A7t 56 AEFSATY ALA FE old ATe wme) o weA 51 9

02 214 2AAA YEFI] AUoE EF Zdx Aol ATHE XR
g Aot AL Yek?

[2& 1-11 5G A3t |3t (720.8 71&)

B 5G networks
launched

B 5G technology
deployed
Investment
in 5G

% &% Statista(2020.10.14.), “Where 5G Technology Has Been Deployed”, ¥&&]: GSA(2020.8.), “5G Market
Snapshot August 2020”

1) GSA(2020.8.), “5G Market Snapshot August 2020”
2) Statista(2020.6.15.), “5G Set to Beat Adoption Record for New Tech”
3) 5G9 XR =4t &abe 4188 A Al SPRi(2020.4.21.), "5GATH], A



i

of)

PR . WHO= 73t o

)

Jd &5 WIS}

M

A =71, A

A =

]

<

_—]_7_4)

To
d
__g
ol

T
T8I

ad

3
™

ji
e

Yo
o

Rl EHEeA -G AAE o

nH
i
_

o

)

o]
=]

A, Are], 7

o

o, 7Id2 7Hfeket H A

A

©

il

-
ol

5
o

o
<

—

0
X
g

=

—_
jo

!

ol
il

—

0

Aelat, A

A

p—

o)

T
e

ol

o

8

]_

T

Joll A e XRell the

TAC wEW 20209 FE 20249 7tA] 59 Bt A 54%H

=]
AefelAel =l g

HA

[¢)

55h7] W&ol
(University School of Medicine

oMol Aikd AL7E 7t

o]
=)

At

I A

woF A e XR 8=

3}
._o_yL

of
B

—_—

o)

v
__MH
__Q..._

2" 32 = o (Standford

1
(Technical University Denmark)el A

=

o

el o] 3t

=
=

=

[¢]

=

[}

=

1

)

(o]
=

Atlanta)oll A]
University)e} vtz 7]&of

al

7 GERY Az Ay S

e w

S

g

= 80%

iy

s Al

B
=

0
=0

of
N

ol

Ao ZAEYLHY I 21319 o

Al

—_—

0

Nj

R

ol

=olu, Hdu &

= 20%

7FA]

: A sustainable response to COVID-19°

Immersive Learning For the Future Workforce”

to a “new future”
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“Enterprise Virtual Reality Training Services to Generate US$6.3 billion in

Accelerating product development: The tools you need now”

“Extended Reality(XR):

“Does AR + VR

“From the “new normal”
9) ABI Research(2017.11.21.),

“Beyond COVID-19: Will you define the new normal or watch it unfold?”
“Worldwide Spending on Augmented and Virtual Reality Forecast to Deliver Strong

Growth Through 2024, According to a New IDC Spending Guide”

2022”7
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al(2019)
PWC(2019) Seeing is Believing
KISDI(2019) ANsHE7|e Mo wWE HA-g2| 7| derst
THZNE I 25](2019) | HI7H S A
KDI(2018) HAMMElH =M st AAIZIE
KISDI(2017) ICT AlAd eM35lel 288 AAMIE FXS 9IS Majulor o
SPRi(2016) VR-ARS| gh™utstn}l FLjAted g 5) dhotod
0[&21(2019) VR Aol szy sjMuter - VR 2EHIX AXME FAe=Z
T 3| A ZALX(2019) | 7HAEHA(VR)- S22 AH(AR) A M2 o HItel 714 x|
CH Al 5 A(2019) VRIAR AOIEE 0|%9| mfu|a 4l
0|44 5](2019) S MMt = IS AEA FHX s MEAL
A KPMG(2019) 5G7} E4uter M ME|AH B}
KIET(2019) 7S LEA(AR-VR)AIE o wbM dbskn) AJALE
YESUYRAS 5G AlLH MEZ2 9|8 AIZFREI X AR &M 5} X2k
[ITP(2019) VR/AR &4t 71535HE 9|8 =2 MEf
A2d A58 4 FAAA

B o7 2019490 FIE SGAIT), AAY 84 W A7 24 A7 IAH=
FAEATE. oA o] AFoM= ATAE S92 HAst A5 A 2HEZ AQtst AL,
o5 Hsll FA, 7|4, AA, HgEy SN FAZ2 238510, & A= M
s v Algiolxel XRE AsiAste] 7|Ee] Tg FA AAE BEAsta, A
AFoA TFFA] ArE A Ao dis Ax e ZAF H 242 ZPSHAT W)
2 OARS] oA ATAEY &4 Wk &S Yol A gL R RSt AFE
FASEAT 1o = A4t wiidy 7jao)] #st AIFS 7|5ttt olg R A
AR 54 wetE 3 s A F VK] SHOE o] AmEEE Sttty 2709
A AR AF STolA XRY Al 279 oS FwAst: B4 9 YoSe
gAist A 2e WA XRo| MAlL ou]S xWstuAb dT 3FdAL A
Al SHOIA AAAQ H-AE YRS EEsHUAF gt XR &Y o442 A



Ul

Kk

L
110

P =mUjo A e A o

Sk}

o+

A+ Al

staat st

AA]

qU ==

3 7

HICH™ AJCHO A 9]
XR =1t &4

IH .
] 284 s
fHu Bl Wi
_|T_ AJ_H_WL ool Xl
._. gy <N 0 wﬂ%ww
rod & ol WLy =
1Y o Xl xR od
it il
= 0
M _.T_w == Ak
g &l
55 ot __Hw_“__ 0
Ze E om X
o'F T Al
L5 X &8 &
E oF K mEMﬂ =
oz orer W o
KFE %R0 ook Kb
.. &l
" % Pl o«
o —
H gy O i
w T2z 5
e S owx|| 8
. . 51 &l
gl 0
£ ol jol ol
e FE oo oy O
_Ul_ﬂ MD_ DnI _un_
En (v vnuﬂ
SR OES S of kB
EW Torx || ghan ¥
o m %X IH
o HIME
FIX go 4k
e K =k
FIgkm) op Er R




Ui Alg ek XR

A 2%

84

]
=

A18 XRY

o

IHHIUE HopolA om,

TE= Ad

o
__o_u_

of
B

)
N
HR

)
50
~e

—

¢}

|

—
file)

9| & o]

_—
o

3

WA 8 7148k gl

=
=

B Al o] o

ol
"~
o

frm=e 94

S ¢
T—

VRE o=4 fxel 39
18 (Paul Milgram)o]

nen XR

-
T

. A A
5 4

o]
=

o)
=

el

]_

SN

# XR 9

o =2
_a

WA= A A

| &

hy:

T

T

1. XRefl of

_?;I

A}

]

(real

environment), AR(Augmented Reality), MR(Mixed Reality), VR(Virtual Reality)*®, 7}
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continuum),

& 2 A (reality-virtuality

I

gl

3

VR, AR, MR& &

o] E
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AH(virtual environment)

XR4ALLO| A &= VR, AR,

S5k,

LCI PN aCYa R

“Augmented Reality: A class of displays on the reality-virtuality

;g 9]36)
continuum”, Proceedings of Telemanipulator and Telepresence Technologies, SPIE Vol. 2351, p282-292
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sto] XR
HAGA-
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“[Mint] VR 21 # C]&}ol 3|9,

et al.(1994),

MR 193 29 B §4 808 5%

“Extended Reality Studie 2020: Marktanalyse und Prognose”

o
36) XR4ALL, https://xr4all.eu/about

Paul Milgram,

33) 24 LE(2020.11.9.),

34)
35) Deloitte(2020),
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Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment

% &7 Paul Milgram(1994), “Augmented Reality: A class of displays on the reality-virtuality continuum”
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71 EWE F SIUR B AFEe dAE Y=g d45a Ao
7 ZF(multisensory) ¥+ o} 53+ 2] A (multitouchpoint) & 2 1 3} &+

£ d4st= HHES ®M3AI7l= Aol VR, AR, MR, & XReo
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7€ EARC F 3yl AA % H(Totalexperience) 2 239 Aol=ty Hgstya®
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7) Gartner(2019.10.21.), “Gartner Top 10 Strategic Technology Trends for 2020”
8) Gartner(2020.10.19.), “Gartner Top Strategic Technology Trends for 2021”
39) Accenture(2019.5.15.), “A responsible future for immersive technologies”
O) Qualcomm, https://www.qualcomm.com/invention/extended reality

41) XRSI, https://xrsi.org/, 1.5, 98 SoA2e XR &8 A7t & ¢4, Alo]HEQH 7P E I BFE A4
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42) XRSI(2020.3.), “The XRSI Definitions of Extended Reality (XR)”
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43) OpenXR, https://www.khronos.org/registry/OpenXR/specs/1.0/html/xrspec.html#_what_is_openxr

“XR Accessibility User Requirements”

44) W3C(2020.9.16.),
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People generally remember

Symbolic Experience
(Learning through Abstractions)

&2 29 10%= 7|9

Visual Symbols'
E2 79l jp% = 7/ / Recordings, Rndio\

and Still Pictures

Motion Pictures XR

/ Educational Television \ Iconic Experience

a7 EEI_Q ’;32/ / e \ (Learning through Observations)
its
50%% 7|4 /
Study Trip \
234 32 22
70% .—;-E 7/ Qf / Demonstrations \

/ Dramatized Experiences
Direct,

Al Zelst 249/ / Contrived Experiences P[Luge:l?ndg[;? ;;1?:11;;
o = 7fod : =
90% = 7/_' / Direct, Purposeful Experiences \ 31}5{ «Z,’g" gé‘f

% & &: Edgar Dale(1954), 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]4¥F SPRi &4

2. HHE Aol A2 XR

FZ2UH199 7|32 AAE AES A4 Mmew normalo g
A 71 7+(WHO: World Health Organization)= F 2119049 &%
&

BT oA AT AE AT telEetdloR B

L o
i TN
N,

L2F L= A Al o]

7 g 2

o ARGD 9 AT 77 SAZEuropo) A= EAEFZ Y] AR A4
H

A7 5 wE ALE st ok slHeiate

= goz 9@ ¥ %ol
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3 M=e 94

46) WHO(2020.5.12.), “Public health criteria to adjust public health and social measures in the context of
COVID-19”

47) Johns Hopkins(2020), “The New Normal and Coronavirus”

48) Europol, “A SAFETY GUIDE FOR THE ‘NEW NORMAL' AFTER COVID-19"

49) Financial Times(2020.3.20.), “Yuval Noah Harari: the world after coronavirus”
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(2% 2-3] w|che AlefolAiel Z]ie] AHA]

Four actions can address immediate customer needs and prepare for the future.

%O Oi ﬁ @ 2 ;O
Focus on care Meet your customers Reimagine the Build agile capabilities
and concern where they are post-COVID-19 werld for fluid times

% &X: McKinsey(2020.4.2.), “Adapting customer experience in the time of coronavirus”
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Forbes(2020.4.27.), “Customer Experience Mindset In A Post COVID-19 World: An Infograph”
McKinsey(2020.4.2.), “Adapting customer experience in the time of coronavirus”

2) BBC(2020.6.2.), “Zoom sees sales bom amid pandemic”

ComputerWeekly.com(2020.6.24.), “Microsoft Teams usage growth surpasses Zoom”
Microsoft(2020.7.8.), “Video fatigue and a late-night host with no audience inspire a new way to help
people feel together, remotely”
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=44 TS XRY 242 EAol7] diZol vdH A&elA olF &t
A ot A Yol ot Argel A vt ok £3F EokolA = HdH Fd 4
AAle]l XRE& & TS Folstal Utk EukMoMA), FAstd  HrET
(Guggenhein Museum), 3% Z# 2 (Uffizi Gallery) 5 31 AAHoA 7} Fo
A AE AFPea glon, FPSYNEDT AIEPuedY SoME VR &
Zhel A TS &Pt Utk &£ EokolA= VR &£F = AR 43S 55 HY
Shal QAR 4w SRS AFAeEN AHRA GHE =1 U JFE AE27Y
2 G(L'OréaDe> APA ARA=Y, Fodg BRE A=ztAazr(Kendra Scott)e of

o|Z Amhe] YHeLAe] AR 7150, doba AT E A 22141 E(BoConceph s VR

FEAE AuAPE A9 LG U+ U+AR £33 o] €& 4% 20204 4¥9] &
3 19 vl 48, FHiEE 450% F7HSEA T FA Amdss Z2U99 4o
2 YRE FaEHEs 7l M SFCA AR AdAHe AE HEYA
T 7tsA skith. [EEEVR 202004 += EfIx 7[¥te] J44 ZgAg oA &
(Slack) 71¥te]l 44 S FHoz2 A3 H=2Mozilla Hubs)ol Al &5 Z#HA
gold 9@ A4 wge AFsAtH® SIGGRAPH 20202 UF AAS FEAHO|A
VR(AltspaceVR)o| Al 7| Fstal ¥k et 7gts] 2 o|WlE FIF WolA ZHz}
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55) ZDNet(2020.7.23.), “Windows 10: Microsoft finally lets you make eye contact on video calls with this
new preview’

56) Inexhibit(2020.5.8.), “Museums worldwide react to COVID lockdown by offering virtual visits (and
much more)”

57) 245 49E2(2020.3.6.), [FHFYL 2L FHSLGEES. 2219 A A - FoME AATE, wg=2
O3 n% ZAQl

58) 42 = 0]&(2020.4.17.), "221Q1 VR HA] AH|A7

59) Global Cosmetics News(2020.5.1.), “L’OREAL USA LAUNCHES SNAPCHAT FILTERS IN SNAP CAMERA
PARTNERSHIP”

60) Gartner(2020.5.6.), “Modernized Jewelry Shopping”

61) CSA(2020.4.30.), “Furniture retailer combats COVID-19 with virtual showroom”

62) NAIYE(2020.4.8.), "o]FAF 5G VR &= Zhg F4 o] Q17]&F0] o]ojgtr}”

63) Blair MacIntyre’'s Blog(2020.3.8.), “IEEE VR 2020 is Now Online-Only”

64) SIGGRAPH2020, https://s2020.siggraph.org/presentation/?id=bof_143&sess=sess649

_14_



<®E 2-1> ©Qxa}ol,

0f0 m
| oo
A_ ol
bl LI
AT EA A
S N R = | N K | e
AN
< Ao
s
N
<l
md
m e e
JOo | Jo | ol | ol | Jo | oo | wo
0 e O I L B
~N| N ||| N| K| H
ol
o
o
<
md
=)
ﬂ%%%%a_o_mo_n
R = | H4 | Hd
ﬂ—l——l
HI
0
- T
ol N
P pifd} >
— | O | gk | KH
Al w < Ml
of | ™| W | &R || T|® o
Ulzl=
3 Pl K

HIOE AlH) Al AAA, XRT

% &x]: SPRi(2020.6.5.),

)

0

ol

ol

ol

)

T

ol

dA ode] 24 I a59 8o AA F

=
=

o, HthH Aol o

]

o

=L

L AEH 27

I
]

il

o

7A
el

i

K

K

ToT
N
22|

©
oF

ol
B
<

Wl
%

fn

o

o

i
1|

—

5
el

T

N

R
—_
jo

mr
IH

_’|5_



el
XR 7= EE@‘E% 76153343}3_’ Utk 2020 SAAE 7ELo 2 XR 7l 4
¢l CHuman®®-& NITRD®” AA of|4F 669 &3 7F&d 11%¢ 79 2347 &
A5k Qeh® 713¥E CHuman R&D oAb &
AN 3.69 29, LA TNSE) 19 &2 52
of Zt FAutt Hr QYo r Fa7d=H A4 FAsk= XR 7l& =

& EHa.

s gtk v SZAmyS WA TAE AR A2F TEE 99 MSe 40 8Hw
= =]

9o Fmo 2T AS WAL 20307A 10% ) 4] gl

65) SPRi(2019.11.13.), “0]= VR-AR 7]&X#9] xlg}”

66) CHuman(Computing-enabled Human Interaction, Communications, and Augmentation): A& A|AEl A}
o, 221 S2A AANY] FEAES AT A 7] High R&D Ald ZRAE

67) NITRD(Networking and Information Technology Research and Development): g IT 7]& A3 /e
glgt o] Aol Ay mz a3y

68) NITRD(2020.8.14.), “SUPPLEMENT TO THE PRESIDENT’S FY2021 BUDGET”

69) Bloomberg(2018.11.29.), “Microsoft Wins $480 Million Army Battlefield Contract”

70) American CITY&COUNTY(2020.4.24.), “The pandemic and the future of remote work for local
government”

71) government technology(2020.7.), “COVID-19 Could Accelerate Government Adoption of AR, VR Tech”
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115) VIZIBLE, https://www.worldviz.com/virtual-reality-collaboration-software

116) Igloo Vision, https://www.igloovision.com/
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159) MindMaze, https://www.mindmaze.com/
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XRHealth(2020.3.3.),

160) Applied VR, https://appliedvr.io/
Coronavirus Patients”

161) XRhealth, https://www.xr.health/
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163) Forbes(2020.9.8.), “Coronavirus Depression Spike Suggests Social Media Is No Substitute For Real
Life”
164) AltspaceVR, https://altvr.com/

165) AtspaceVR E= 7(2020.3.26.), “AltspaceVR Releases Updates to Enable Tickted Events, Private
Meetings and Conferences”
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166) Educators in VR 2020 International Summit, https://educatorsinvr.com/events/international-summit/

167) SIGGRAPH 2020: Exploring SocialXR as Education Laboratories for Experiential Learning,
https://s2020.siggraph.org/presentation/?id=bof _143&sess=sess649

168) BRCvr, https://brecvr.org/

169) AltspaceVR &= 7(2020.6.19.), “New Avatars!”

170) Hollywood Reporter(2020.9.16.), “Facebook Connect: Mark Zuckerberg Advocates VR Remote
Working, Launches Quest 2"

171) Oculus Youtube(2020.9.17.), “Infinite Office”

172) Horizon, https://www.oculus.com/facebook-horizon/
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“Social VR, Facebook Horizon And The Future Of Social Media Marketing”

173) Forbes(2020.8.30.),
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“5 Great Reasons Why You Should Use Virtual Tours Of Homes For Sale®

Stay-at-Home Orders Slow the Housing Market Down Significantly”

“Charting the Trends in the Current Housing Market”
“Housing market skirts coronavirus crisis as sellers use 3D virtual tours to find

eager buyers”

175) Redfin(2020.3.25.), ©
176) Redfin(2020.4.30.),

174) rextheme(2020.7.16.),
177) CNBC(2020.8.9.),
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l_l REDFIN CORP M ZILLOW CLASS A
it (RDFN) +106.81% (ZG) +74.55%

YR TO DATE

+180% ¢

+120%+

+60%+

% &A: (&) Redfin(2020.4.30.), “Charting the Trends in the Current Housing Market”, (-2) CNBC(2020.8.9.),
“Housing market skirts coronavirus crisis as sellers use 3D virtual tours to find eager buyers”
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178) Realtor.com, https://www.realtor.com/
179) move, https://www.move.com/
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$899,900 3bds 3ba 2,024sqft
£ 2191 Miner St, Costa Mesa, CA 92627
® House for sale

L1 m @

$345,000 3bds 2ba 1325sqft
3564 Jupiter Ave, Palmdale, CA 93550
® House for sale
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191) Redfin, https://www.redfin.com/
192) Redfin(2017.7.27.), “Redfin Announces Pricing of Initial Public Offering”
193) Redfin(2014.8.21.), “3D Innovation Meets Home Tours: Introducing Redfin 3D Walkthrough”
194) Redfin(2020.5.4.), “Matterport for iPhone brings 3D virtual walkthroughs to the masses”
195) Redfin(2020.4.23.), “Requests for Video-Chat Tours Surge 350%”
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Mercer island ! ricrr

196) Redfin(2019.1.30.), “How Does a Fully Digital Home Closing Work?”
197) Redfin Guide, “How Do eClosings Work?”
198) Redfin Direct, https://www.redfin.com/direct

_53_



YAREX) = 201490 HddE ABEQoR V&9 R4 AR AAH
MLS(Multiple Listing Service)® H- & "ol A Al HFA A Mu|AE A F3H
o ARS, 72, HolaRoA HASIxe] W=2i F&sA RS AFTcte A
= SEE S Qv djARet FUiAERY wiE 749 1%4 e HAFW 2
TTEE FHES T QY. ¥ 58 AN AVe dE8S B9 M FEAAR
g Bl 22k A7A fAR V1Y FEeR AE=de] HAE(clone)ol e
AL AT, A § ¥ SRS Y& YHolE Z2IWe S
of AL FFT Yt By AL o] gAE] ¥ FEe AR
SovdiE Al & FHEe AS WSt Sl o] F 7|dE olE TFHA7IV A
& =8 st e Holth dAlas dAM, WiE WA, 7hE A SolA dFA
s HHolH Yeg &5t Ui VegS Aol 20208 VEo R 19 44
9 g8 EXE S AT 2017d FEE dAARYL HAE
3D(Legend3D)e} HAd|A HF 54 mjEo] digt 3D VR %Eih%% A2 TH 2 o]
et a3t Z24Y19 ol Fo] =wshA uE T 20209 1458 4471A oA
s 7] thu] 3uje] FujE o AT R(escrow)P R FHFIHUI olE 4F F 19
< 224 VR 7MFoRte g Aeofo]l AT oy Mg Fo o] & M=
20209 14 5¥ 3474 oF 108] F7Fstieh. 22119 A9 FAES As) HelA
TS Adst7E dstes AF-E A wWiHW, dE, iz, Ede 2T B
A A" g glo] ATAHLR AP Thesttal AWt ol F YVHIe R oA
A2 A7 S2HvgoAs old s &7 diH 20209 6dof 108 F7hsk AL,

!
Ao Al 2119 A 7] FA] 3u) Z7hsl gl o 20

199) REX, https://www.rexhomes.com/

200) Medium(2020.2.8.), “REX - a Redfin clone”

201) REX Blog(2020), “Stacking Up - REX vs. Redfin 2020"

202) Statesman(2019.11.19.), “Austin tech-focused real estate firm REX raises $40 million”

203) Crunchbase News(2020.5.20.), “Lion Capital Takes Minority Stake In Real Estate Startup REX For
$25M”

204) SFVBJ(2020.3.6.), “HOME SELLERS IN 3D REX debuts Hollywood-quality virtual tours with Malibu
mansion”

205) escrow: FFONARRL RHORART Al EHAE et of Aei7F A=o] olPAI RS A3APE E7H ok tiujE e A
vl&, Aidig2 A3l 271 tlE a7 &9l & wujxtolA Xgshe WA

206) APnews(2020.6.29.), “Real Estate Innovation is Helping Jacksonville's Economy Bounce Back From

COVID-19, Creating Opportunities For Consumers, Homeowners, and Job Seekers In One of Florida's
Fastest Growing Small Metro Areas”
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Report on Immersive and Addictive Technologies”

286) Inline Policy(2020.6.24.), “Government must take a holistic view of XR beyond just gaming”
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