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Anomaly detection using HTM

a(x
ﬂp St Ly
Prediction | —p fmo.maly —
— error likelihood
m(x)

>4

EX https://www.sciencedirect.com/science/article/pii/S0925231217309864

Hoo = mHESHA EIC) &, KNN €12[&52 22{AH
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Q| ¥na|59| HeTE £0|7| SeiME sy =
HQlofl Cht 2%t AP X[ A0 TRBICH ot KNN
12|52 Hlo|Ee BXIt EX 2&0f| YT U= F
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2 ARIMA, Holt-Winters, FDA, HTM (Hierarchical
Temporal Memory), vanilla RNN, LSTMS2Z 73
g = UCH [32 3]2 HTME AHESH0 0|4 EFX|E S
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Code z
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—> | Decoder |—>

Latent
variable

>

80| 7kssIChe eHAI7F QICE £ 20ll= il 78|
&9Ql Auto-Encoder(AE), Variational Auto-
Encoder(VAE), LSTM 7|8t Q15 (encoder)-C| 2
(decoder) 1EE €83t 22|52 & MY 7|
gt 0|4 (anomaly) T

[Q24]= AEZ|HO| O|MEIX| ¥12|E| HEEE

LIEFHTE B2 A2 (X1t REQIANZ
El(x) Ztel xtol(diff)E AlLtstod
e

I

T3t Elo]

O|AH(anomaly) 0%

£ WISttt @ EQIAN Q| Q1T (encoder)E Sdlf X
K| Zx H (latent variable)E &g 2 QIC}. 0]
S

0|4 (anomaly) TAE2 HAXQl 40| HIsH &THY
40| 0 MLt 37| hZ0i |4 o
x =3

4L}, EEoh Ofl K]

ZX ' https://hoya012.github.io/blog/anomaly-detection-overview-1/

5t 0| M(anomaly) S &0l CHEHA = EEXIE £ Q=S
CHSsH| 2= ME22 M2 20| ZRsirt My
& Ml Y EQ3A(Generative Adversarial Networks,

GAN)= O] & 7HX| ZHIE S sZY & A= Yok

(1) GAN(Generative Adversarial Networks)0|2t?
SYH A HIEAS(GAN)ZH Mg xHgenerator)2t
EHHXHdiscriminator) 7t MHX Q2 St&AI7|= 213
X ¢nz|Eolct. [12 5]= GANS| & LIt =
A3 7t G|
O|E{(Fake)E BHSOJHHCE OISHE 57| s 017]AM 4
A5h= H|O|E{= O|0|X|2t 2 7SI, THEX= M4

INE=CE MAMRH= 0| X HIE|(7)2

X7t 2HE It ofo|x|et EW O|0|XIE
t= ggs s8elth GAN2

AGX7t 2HE ZHt O|OfX| 7t EImt O|0f K| 2 HISoh R A

ejz{oz wrof

OffH Z0| TIMeIX| HES

LHEXIIL TSI BIESHA| R Wi7HX| Z12|ES T
= YO of53 TIYeICE O|XE GANSZ
Z .

2SO0



Generator

zZ —> Fake

Real

Discriminator

Fake

Real

>

ZX - https://kjhov195.github.io/2020-03-09-generative_adversarial_network/

flet GANS| AZ 7t
0| LHE[UCE 2017 LHE AnoGAN'2 2|= £0f
of ojo|X|oflM oS &RIsk=H T2 ds& B0l

212|EF0|Ch

Unsupervised Anomaly Detection with Generative
Adversarial Networks to Guide Marker Discovery(https.//
arxiv.org/abs/1703.05921)
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s
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=

OlEfel =2 E3(z

™oz
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nE mo
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O>
0x

16]2 AnoGAN2| SZt
)

XHDiscrimicator D)=

S LIEMHCE AnoGANS
o

2i3 2ot Hd O|n|xIE
G)E S&AlZICE o150

= "

=
E MMRH= & SZHlatent space)oll U=
Of ZImt 22 Jiat HAf O|0[X|E MAotct
Zimt HA o|0|X|(Real) 2t
X7k gHE ZHat A 0|0|X|(G(2))E HIwstod] Thkt

residual)% Aottt o= M-gxtet THEXte| 7HSX|

A3 EEF BT S7H0f s ““Eﬂz)ﬂi% =Fst
= EE AEICL o] HHE S3lf 7|&0]| LR ZHH
0|4 ¢4 (anomaly event)S B[ 4 QUS 20t OfL|
2t ZHAHE ThEsH= 20l Af O] A sAtol2t D BHESH=

A

S20f| CHoHAE LIERS 4= QICH AnoGANS HAEO|
Efo1 H|3H HI’éié!(abnormal) C|0|E{7} =3t 0|0|E

£2% 2XS I=We wor

O[0|X| B|o|H & HH2[ot= T

OtL|2t 2t &0l o2
10l AR %= AlZHat 2|4

A HHRAZ 217} Uk SEX|2E 2 HO[E{LE HAIZE

O1=2|7[0[ 0| M= 2EO0| O{FLH= etAI7F AL

olZ, of2{gt 2= i

M3t bi-directional GAN,
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[ 32! 6 ] AnoGANS] 74 E

Training the GAN

Healthy data

Identifying anomalies

| e ﬂ-.*

Unseen data

Anomalies

Prcproccssing

Generator G I

Real

Generated
G(z) Discriminator D L - anomalous
EX https://arxiv.org/pdf/1703.05921.pdf
[ 23 7] MZAIE cllo]E{e] O] 4} BHX] At

e —
Ao feAm e Anomalies tstart tstop
o i Unsupervised 1 Jan 10th, 2019 - 8:16 am Jan 10th, 2019 - 3:34 pm
W““'““ —> ML —»> 2 Jan 16th, 2019 - 11:16am | Jan 17th, 2019 - 2:34 am
AN Model
T M TR L e 18 Mar 24th, 2019 - 2:12 pm Mar 28th, 2019 - 3:19 pm

=K https://arxiv.org/pdf/2009.07769.pdf



SN
E(z)

ZN]P)Z

)

cycle-consistent GAN, BeatGAN, TadGAN & O 4} &
X[ofl GANS 28%t Lot 7t ZupJp X &Mooz &

HE|= M|

(3) GAN 7]t AJAIE H[O|E] 04 EHX| AL
A2 HAZICZ HO|EE +TtL, M2[5t0 2AE
Z27ok= o{Z2(|0]90] Bhotgo| what AA|Z To]E
0|4 EfX|0i| CHet =27t SIIAC. =, WX, 2
8, 2= & 03] H|ZLA FHoM 20| 7ts3t|

£ 0[&anomaly)2| R&= CrsiCt.

A|A|E H|O[E{Q| 0|4 $H&2 AJZH = A|AHIO| HIF
AMOZ ZEsH= AlF™(point) = 7|ZHduration)2
2 Hol=ICh Al (point) O|A2 HIFAEQI 2ol =2
oF T A|E e HAEQI Yo AIFe| HECZE N
o|gt 4= QICt. 7|ZHduration) O|&42 EX AIME HIH
MEO|X| b2 4= QUOoLt, EX 77tS Muto= HE

EX https://arxiv.org/pdf/2009.07769.pdf
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X|2F CHEL 22| A[A|IZ ClO[E{Q] O|Y vid2 UAKIE
EIFSER| @41, Mz X7t 22F et 27t Eot A
XIE &3tz Aol ofF@n, SAHe! 7|EE HE|
oM E B2 Lol el X|AE 27151 Ao 7
St= 20| &X| ALt

0|42 AlAIE CIOIE= IO[E XiA|ZF 7| of & &
A 24 dEs HES| ofEL, M2 B2 0ld EX|
22| F0] O] Hefoi| Chet BIX|EE OFL[2t &St
QLFE To| TYsta At ol BX| En2|E2 olY
Hds YN HAlots A SR, o A
HE Old HYO|2t REBHA| B= A Rt 45
K|ECH LEPHOZ AlA ME

[AIE Clo|E{2| o|AF BHX| &nz|
E2 QEH2 0f2]) S LMist= g
2020 2rESH TadGANS GAN 7|8 A|AIE H|o|E

0|4 BIX| &1n2|F0|ct [2 8]2 TadGANS| #EE

X7t o[ RSt
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Anomaly detection using forecasting methods arima

and hwds (E. H. Pena, et al., 2013)

SXQl AlZt 2iH(DTW, Dynamic time wrapping),
A& 7|8E Xt0|, QEHL2 norm)g 12t M4 5 J7|E
AlA|E HlolE| O|4 EBX| ¥1E|Ee stAE 25317|
2|t 0| Ak EFX| EZ(anomaly score) AlAt BIHE AL
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A o o =
1 UAS AOICt. OFF2[ FO|E 7I20M AA-E 24|
ot, 2LEQ0E RECD SiHEtE ol Hy2 &
A 500]| QICh HAIZICZ V| Z0f LUK 42 H
Y HENR G 4 A= L02|F0| LiiTE A
2 04 DFXQI Aof2tn WA 28 ofz{st &1
2|52 Al AIL"o| HEY wiof| o &X| Ret = THE

Lof: identifying density-based local outliers (M. M.
Breunig, et al., 2000)

Variational autoencoder based anomaly detection

using reconstruction probability (J. An, et al., 2015)

Unsupervised anomaly detection with generative

adversarial networks to guide marker discovery (T.
Schlegl et al., 2017)

TadGAN: Time Series Anomaly Detection Using

Generative Adversarial Networks (A. Geiger, et al., 2020)
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Metaverse refers to a world in which virtual and reality interact and co-evolve, and social, economic, and
cultural activities take place within them to create value. Recently, the metaverse is paying attention to
the future of a new era, and the related market is also expected to grow rapidly. Metaverse is divided into
four types depending on whether the space to be implemented is reality-centered or virtual-centered,
whether the implemented information is external environment information-centered, or individual-
centered. While interacting, it is evolving into a form of fusion and complex.

The metaverse can be said to be a revolutionary change in three aspects. First, there is a difference
between the existing PC and mobile-based Internet era and the metaverse era in terms of convenience,
interaction method, and screen/space expandability. With the transition from conventional portable
to wearable such as AR Glass, convenience has increased, and in terms of interaction, keyboard and
touch methods were used in the Internet era. Is developing. It is evolving from a 2D Web screen to a 3D
Spatial Web where the limitations of the screen have disappeared. The second is the technical aspect.
The core technology that implements the metaverse is a composite of General Purpose Technology,
XR(eXtended Reality)+D(Data).N(Network).A(Artificial Intelligence). Metaverse is implemented by
applying various general-purpose technologies in combination, and through this, the boundary between
reality and virtual is disappearing. The third is the economic aspect. As an economic paradigm in the
metaverse era, it is paying attention to the virtual convergence economy. The metaverse goes beyond
the concept of technological evolution and brings about innovative changes in the social economy as a
whole, and the concepts of “Immersive Economy” and “Virtual Convergence Economy” are proposed
as economic strategies in the metaverse era. The virtual convergence economy is an economy that
creates new experiences and economic value by expanding the space of economic activity (work, leisure,
communication) from reality to the virtual convergence space using general-purpose technologies such
as XR. In the era of metaverse, it is possible to deliver differentiated experience value 41 (Immersion,
Interaction, Imagination, Intelligence) with multi-purpose technology, and this makes it possible to design
new experiences that transcend time and space.

As a result of analyzing the metaverse in terms of platform, technological innovation, and investment, it is
expected to spread in earnest in the future. Metaverse is rapidly spreading by being combined with service
platforms such as games and SNS, and the application area of metaverse production and implementation
platforms is expanding beyond games to all industries, and evolved platforms are continuing to appear.
The developer ecosystem that utilizes the metaverse production platform is continuously expanding, and
new platforms that support metaverse implementation are also constantly appearing, so the speed of
evolution is expected to accelerate. In terms of technological innovation, the price of immersive devices
such as VR and AR that supports metaverse is on the decline due to technological innovation. The number
of R&D patents for HW/SW related to meta buses is increasing, and this trend of technological innovation
is expected to continue. The effect of metaverse technology innovation is leading to the purchase of
related immersive devices and SW-Contents, resulting in a network effect, and global IT companies are
announcing various projects for technological innovation in the metaverse field, predicting competition
for innovation. In terms of investment, the metaverse field is emerging as an object of actual investment
beyond the trend, and a number of metaverse companies are attracting investments or are going to be
listed, and their corporate value is also increasing.

Diffusion of various metaverse platforms, continuous technological innovation, and increase in investment
are expected to lead to a full-fledged spread, and preparation for the metaverse era is needed. It is
required to conceive a new strategy beyond the common sense and inertia of humans, time and space,
and secure future competitiveness by designing a new metaverse experience that combines human, time,
and space in various fields.
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B RRRALLIIILIILD « Ark |nvestment7|- EE ﬂ-IIEI-H-Iﬁ zt_|§|- ol‘fg » ............................ .

“Today, virtual worlds are independent from each other, but in the future they could
become interoperable culminating in what futurist have deemed ‘The Metaverse.’

Ark Investment Management(2021.1) “Big Ideas Report 2021” /1

4 Ark Investment Management(2021.1) “Big Ideas Report 2021”
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EX : SPRi Analysis

7 Innovate UK(2018) “Immersive Economy in the UK”

8 Christiaan Hogendorn & Brett, “Infrastructure and general purpose technologies: a technology flow framework”,
Frischmann European Journal of Law and Economics volume 50, pages 469-488(2020)
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[ 33 9 ] 3 Immersive Economy

What is the immersive economy?

We use the term ‘immersive economy’ to refer to the group
of organisations (including businesses, university researchers
and communities of developers and practitioners)
developing or applying immersive technologies to create
economic, social and cultural value. These technologies
transcend traditional formats for interacting with digital
information (screens), immersing users in digitally generated
or enhanced realities, and include:

ZX  Innovate UK(2018), “The Immersive Economy in the UK”
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ZX 1 B. Joseph Pine Il and James H. Gilmore, “Welcome to the Experience Economy”, Harvard Business Review
July-August 1998 7|&t SPRi Analysis
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10 B. Joseph Pine Il and James H. Gilmore, “Welcome to the Experience Economy”, Harvard Business Review
July-August 1998
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ZX I NIPA(2020), “cHeHRI= MZAR| etik T2HE XR Transformation” 7|2t SPRi Analysis
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HIM(# E)S ZHISh= HEHHA
N\ HEH{AT} EHEE Hof T HeHE SNE, T8, S5 SN 24

O HIEHHA SHS F g SNESO| LIELLD JY=71
- =L 24, WEA, MESH |82 = HEHHA ZUES TEALE, B £ AE7R

- AH| Ot S A7 A, AHEAL 7[HE2 SE8HI1?

>

@ HIEHA Sojoll 7| &3S QojLED TN HAUS K Bl
o

- HIEFHA Fodof Qo 7|&942 O|R0X| 12 Q=712

- THESIE 4 /2 912 B4 HI8S AT ALIh
- SAIS XA AR AIIRSS SEIIP

(® HEHHA 2Ofol| £X17t 2oLtz U=71?
- HEHHA 7|40l X7+ O|FOIX| 1 U= HIEHHA 7|FS2| 7HK|= Bt A=7R

[ 22! 14 ] HEHHA H|2H(Take-off)2| 271

R 2 Ovutes M2 B 200000 HAH0gA.. HEH] AL

Q FEZ 220198 H| 4 L, Take-off)&E717
HNE Paigoes M@ (Chasm) Y7tz
ﬂ‘ﬂgzuws FAlgorren
w EHE D) 1 2@l a3

oculus Facebook Oculus SIP20M4LY « Dge} AR XY D BETY

P

e Foople AR Qlass20125) = FHPMUE TSI ol o o1 0|
WL Mind erafe2oTr ) hehmniih
RABLAX rosicr #4/2006%) 3 = WS HEB BT SRLE SRR
- Gocgie M TO0S LY //'/ 3?; * Gl ISE Comnll U 7
g:;'h;é‘-v& iR g'd“:d : 4 mny m #ezoosts) - - MU TS Y Ay EY
(TRE2E0 Sutherlandg] |/ sicouD Second Life

HMCY 1968 l_‘“ LIFE rm_u._

Time >

18404 19624 1968W 20038 2029 20164 20214

ZX : SPRi Analysis
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« M| 0| 2Xt: 19 6,4002t F(20. 88 7|F)

M NS AAR BEST

HARICZ AS &2 = U=
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« A|27H, ofo|El mojE o 109+ BE(2F 11,2008 )7t
He 408 22| QM EXY

o 7}AISHH| ‘Robux’ 7t S22 ZX| AMEA K] 2FE I H|29] 34
A MIA?

M M7 O]t : 11,2008t (194 7|Z)

D P2 223 0ZAV OISR oK MR HabAl
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20114 MH|A A& = 2014 MS7F 3% 240]| 1=

T MIA Ol 8XF 4139 5,0009 H(20. 58 7|&

i}

« 201701 ZA|, HHEZ 2 vhAl o] A|l 1} BA| IHE|Z 20|2t=
ZELOIE B2l AFEXIE0| BhH of22(|H 710 et AZtS 2

() 2oz Z x|

<02 BEotA EefH|A AR2 TELIO|E 7t EMER @

matol CiH| Of= 10HHE EA(2162 & 72)

« F M| 0| 2Xt 4= 29 H(20H L 7|F)

« 3D OHIE} 7|2t Social HIEY 2 MH|A
MM E
(SNS) « O|2X}t= AR IHM OFO|8ll HIZH 5 4=l &&0| 7t

« HHE0AN 7HE|E ST H3EH ™ AlRl2|= 3,0002t, Of
HIEF 2H2 4,0002t viewE S}
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p— | SE2H|0] 7|HEO] JHAA|Q Alst Zafz
HI=Ee

(A1) « ZE LJojM REE= TQl SAND= JHASHE HefiA |
EQF HIMOIM M2l 7Hs
- SERIQ! 7|8t TN SHE

ClMEZHE S7H 0|53 OfHtELS AIH B £ Ty HAE T

(4g) SHEL AH0|E, £X| A0 S HRL|E|Y} HEE D= o
ARSFS ERSt 4 Q1T A2 AN £ ©F =9| glo] A
MAI2t HZo| 27t

EX 1 2H FQ 2B HE 3l H|0|X| X2 7|t SPRi Analysis

N\ HEHHA Hj&-73 SHEC] &2 FHo| AIYS Hoj M Lol &l SolH, TISHEl &
HET XL SE
o FE HYUQ| FHAM|A MZfof 28 E|H, Unity, Unreal 7HE SSHE0| X2 Crkot Atdof] =l
ME F0|H, JHLUX} YEA = HXI= B
- (Unity) ZIMAIY MIZto] ZEHE Z2Wag Y, AL, Xtskt HA, XIeFd S Ef A
Ao =l &
* “Unitye 714, Engineering, XtSAHAA|, XI2F8At SO FHOR Alelg o& T &

0| 7HE MAFHE0| 7HE AIFE 0| AP Lhels Fojd 27 (2IXI2 2 Unity CEO)

+ 20041 SEEUCH, ANEENM TSk ZHIUAIY2 Eitt =7t Unity AT 2 HIZE|
0, UnityS 0|83l A ZHE A2 OHE T MIAIOIM 509 2 0|4 LI22E

HIEIE ALIX] Al 70%, AA8A, S2|0|AHO[MMM FSEI= A RIS| 30~40%7t Unity |
EE|, PCAIY AIE0IAE Unity HRE0] 40%

« 22U XE 0|83h= AR SWAIZ0|M UnityE {22 90%
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=0f

BMW, OFL], M2t H[2t2| S XtSAF AlZtstet St Tl S XtSAH 20F

SUZCIXR! S2HALE TIAtRlet XISEICI =, o 2iojet S A 2ot

- ARCore, ARKitS &&31H, 2016 2 217|E & SZVM Al ‘EHZE 1of 22 AY

e ®ME 7ts
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o MEHHA HIZ SHES SE0H= JHEA HEA= XS &t &

ni ty% S0l 3XH YH| MAIE 8l L= ZgE 7ot A
40|04, 2HH o FHEREZE MIA| 1,2008F & HE AHE A
THLX} SEfAZH HEE 287 (2IXIEE Unity CEO)
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o HEIHAZ FIS XotE M22 SHEE XI& ST AN TIste| K=ot Eetd MY

- (AH|C|oh) Aot Z2 JHENIAIS HYOZ H 1, W2 7¥st= SLIHA(Omniverse)

£ YH(20.10)51H M M| ZE TH5HS AlAF

* “HIEFH A= Al0j|2k = 20| ORL|CE”(FZ & AH|C|of CEO)
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ITZ4(2020.6.8.) “A2| ATISZ A7| @|&h HHE 207
OHYEH|(2020.11.22.) “2~3' Floj| 7hafeidlo] A E24Z 0| =ICt”
ITZEM(2021,2.27) “€2|RE W= S2|= CG HIZ2 R&D”
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“¢ The metaverse is coming @ g:o_
The metaverse is not only a place to game 99

ZX I NVIDA 2020 W& XS] o & Xt= SPRi M7

3

- (o= AIYX) SR A JHAIZE ‘Meta human’S FMIEHE £ Q= ‘Meta Human

Creator'E &=A|(21.2)

[ 22! 17 ] Meta Human Creator

EX ! Unreal Engine KR, https.//www.youtube.com/watch?v=q1j1keF3wQ0

A\ HEfHA B2l SRE0| MES OIAAST Yot LAo| HIE FE 5
° MSE= HEHHA ACHS 0|Z0{LIZ HY EHE MeshE 37H(21. 3)

- AzureE 7RO 2 F=El Mesh= AFEXLZ t0{E CHE X|Hoi| A0 M= 22 2ol /=
1

M IIEE Xelets By SE

“MeshE &3 ws, 87, CIXel, o| & S Cifet 20l M AlS7te £Ee &30 7t

= =20



[ 32! 18 ] MS2| Mixed Reality Z2HE Mesh

ZX : https.//www.microsoft.com/en-us/mesh

- 7|Z 2D 7|8te| MS Y E3F0| 3D 7[HHe| Mesh@t S&fe|0f TIote|HA Lt M =

ofet 8¢

* Meshie MS Teams@t MS Dynamics 365 St S 0 ™0|H, 2ot 7hsdE o 1

o
THELSO| Ciet A =5 XIRSHH MZ2 HEHAIE 2I2t S

“MeshE X|@dts 88 TR T Fld|, siFus S XHst= B2 e

OceanX= MS Meshet @2 L ESHD 0|E &89t Holographic LaboE 2 E

o 0|2|0f|%, Spacial, Glue & CHfet HIEHHA 7|tH 2i) S2HE0| ZXHSHH HICHH &gt St=e

AMEZOIBS

- AR7 |8 AAHY =7 E MS8hi= Spatial2| Ar822 F2LH19 O ECH 108 0|4 S

14 Z=MH|Z(2020.5.14.),°ARZ 2]2| SHHIR”... AH[O| M, 212 2]o| £2M 22 SN
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[ 32! 19 ] Spatialz} Glue

EX . Spatial, Glue SH[O|X|

2. HIEHHA 7|23

N 7|g8toR HEHHAE X|2i5k= VR-AR § 2 71712 71Z0] 24 M|

o

e 71719 "Wz 7HAR2 911 412 E2{0fl M 201 20t 2| £FO 2 A4S
O] RCHES| FM|E wZHCHA "30H0]l= 1,700 217HX| st |
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i
rot
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05'-

[
-
—&— Historical ~------ Projected
1991:
$41 M
2020- Smartphone-
- $20,000 Like Adoption
3 \ 2030:
S ; ~ $1,700
w -,
> I
Gaming Console- b
Like Adoption
2030:
$3,400

0.0 0.1 1.0 10.0 100 1,000 10,000 100,000 1M 10M  100M 1B

Cumulative UVI Produced

2= 1UVI 2 Unit of Visual Immersion, OF&! Z22&I=X 59| 71240] 1712 HAE|0] Q0| B 7HA2 Cha £OLEL A2 SAJE 2
22{A29| 712 299$7HK| st2fste] W7t xto| 7t &

ZX ! ARK Investment Management(2021), “Big Idea 2021”
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SE

o HEXOQI =2! 7|7|2! Oculus Quest2UiA M9 SFAM T S, 7HAL stelst= MY
E:

[J™21]FR2 VR 77| H|:2

Oculus Oculus Valve HTC Vive HP

Quest2 Quest Index Cosmos Reverb G2
7HA(9) 299 399 999 699 599

Pixel per eye 1832X1920 | 1440X1600 | 1440X1600 | 1440X1700 | 2160X2160
22 (gram) 503 571 809 645 550
Screen refresh rate(Hz) 72~90 72 80~144 90 0

ZX : The verage(2020.9.16.), “Oculus Quest vs. Oculus Quest 2: what'’s the difference?”

N\ HEHHA 2= HW/SWoll LSt R&D E3417} S0iLt Lo, of2{st 7|SSM FMI= K|
& My

o HEHHAZ 1&I8H= AR SW, AR HW, Cloud, Sensor S C¥st ME£7|£2| R&D Edl= X4

St FA|
[ 22 22 ] HERHA 221 S35
—— Interaction layer (AR solutions, AR hardware, etc.)
—— Computation layer (spatial computing, cloud and edge computing, etc.)
—— Information layer (blockchain, sensors, geolocation, etc.)
60000
50000
40000
30000
20000
10000 /
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

2 Spatial Web S312 HIEHHA R ZA510 8|A5t%H 204, Acceleration Studies Foundation(2006)2 “Meta verse
Roadmap, Pathway to the 3D Web”0fl A 5t 24X HIERHASL 3D Web, Spatial WebS A HECR o1

ZK : Deloitte(2020), “The spatial web and web 3.0?”
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N HEHHA 7|3 Sak= 2 9 71712} SW-Contents TFIHZ 0]0{X LIES|3 =3}
JtLUER= &

> Oculus Qusest2i= THolzs 04 2¢) 717|2| chESt Alh ZQ 7HsHS DEA|

rr

S
-’20 4Q ZOHEl Oculus Qusest2E= 8T 27101 2F 1402HTH s, 211 2I7HX| 2F 5002 HCH 7+

TolE Ao= FHEHE K 27| T2 Of0|Z0| EAIZATH "07H2| HHof2F 1392tchet

FALSH &

* “Oculus Quest2= A M| Mainstream VR Headset”(Roadtovr, '21.1)*
* “=C|0f VRO| Mainstream@2 7+11 QICt.”(Mashable, '20.9)

[ 22! 23] Oculus Quest2 ! Of0| = THIfjzk

Oculus Quest2 4Q THfjZ OO| = ntnfjZ s}

TheGamer
Oculus Quest 2 Sells 1.4 Million Units In Q4 2020 | 250

231.22

TheGamer 211.88 216.76 217.72
Oculus Quest 2, announced at Facebook Connect 7 and shipped on ...
SuperData: Quest 2 Sales Smash Past 1 Million in Record-Breaking ... E 169.22
150 150.26
oo 125.05
i ‘€ 100
7229
o | p—
- 50 3999
] 0 s zo 73
R D 3 3 3 V 0 By = B B B B B BB EE B

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

)
=3
3

Unit sales in millions

% The Gamer(2021.2.2.) “Oculus Quest 2 Sells 1.4 Million Units In Q4 2020”; Roadtovr(2021.1.27.)
“Zuckerberg: Quest 2°on track to be first mainstream VR headset’, Next Headset Confirmed”

- Oculus Qusest2= =A| 5748 20| Steam VROIA 71& S0l AFRElE 717 1912
(22.91%) 53+

- ZLHO| A = SKE2|Z0] Oculus Qusest2 THif FO0|H, 1k} S2F2 3 Ofof| M| A, 2K}
BT 48 ghof| etmko

15 The Gamer(2021.2.2.) “Oculus Quest 2 Sells 1.4 Million Units In Q4 2020

16 www.bloter.net “SKT ‘@E2{A H|AED x{ T 420t0f| 2HEt---Q17| H|Z 27

17 Roadtovr(2021.1.27.) Zuckerberg: Quest 2 ‘on track to be first mainstream VR headset’, Next Headset Confirmed
18 Mashable(2020.9.17) “Oculus Quest 2 review: VR finally goes mainstream”

19 Upload VR(2021.3.3.) “Oculus Quest 2 Is Now The Most-Used VR Headset On Steam”

20 www.bloter.net “SKT ‘QBHA HAE 2’ A1 42 Ttoj| 2HEt---017| H|HS“



o 2 7|719 dAOF 2t F& 1t SW-Contents AFEZFE S7t A

- VR SW-Contents Hfl= '19HS HoHMOZ AL 4|00, Oculus Quest Store Title2
7HACHE mojol = AFSF R A

* 204 Oculus Quest Storedi| A THIHE! Title = DHZEH0| 102t EH2{E e Titleo| G2

L, 219 28 7|& oo 6747t 55

* 0|2|0|= Oculus Quest Store 2E Title2| BHEZHACHOIAE 21 28 7|F DHEHO|

PAEERE]

[ 22! 24 ] VR SW-Contents ZHI{H

VR SW-Contents 2ol

wm Oculus Quest  wms Oculus Rift == Steam s PSN

$300M

$200M

$100M

SOM
2017 2018 2019 2020

Oculus Quest Store Title Zto{ot
Sept 2020 m

Over 35 titles on the Quest Platform Over 60 titles on the Quest Platform
generate revenue in the millions generate revenue in the millions

SIM+ 29 Titles

20 Titles

11 Titles
S2M+ 11 Titles

s3me

4 Titles

oM

3 Titles

$10M+

&K : Roadtovr(2020.2.12.) “2019 Was a Major Inflection Point for VR—Here’s the Proof”; www.oculus.com(2021.2.2.),
“FROM BEAR TO BULL: HOW OCULUS QUEST 2 IS CHANGING THE GAME FOR VR’

21 www.oculus.com(2021.2.2.), “FROM BEAR TO BULL: HOW OCULUS QUEST 2 IS CHANGING THE GAME FOR VR”
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* 2001 Steam VROIA SW-Contents= 132+ 121 484
A

- Steam VR F&X}F = 2t FM0|H, 2t SW-Contents DHE1H AFZA|ZHE 1 CHH|

2zoz2 57}

* Steam VR Z&A} =7+ 1002 FO| == of 30| 2L&|RSLE, 0| 2002 Foi| =

E[= 7[2t2 °f 114, 2502 HO| == 7|2h2 2F 6712 0] 2R &|H, 20| JH&st

2k 5] Z2|0]=|A 1, 1702 FOf A
T AFEAP RYEACH, =212 T1% =1, E[0] AlZH2 30% B7t

[ 22! 25] Steam VR E7|

g Steam VR &AL 4 Hs}
3.0M
2.5M )

5
2.0M A= !

I
1.5M [

- - -

Network Effect

O'SM M

0.0M

IR IR I I R I S T T I I T - B R TG G RS TG G IS BN B AN PN PN N S
SRS 2P 0 AP Ve AT AR AP T AR PR SR SRS I 00 2 P R NS P SO0 SN P N PN 2N N %
@’b* N ,_)eQ ‘\6\ gé\ \‘@( \‘:b* Na ,_)Q.Q ‘\6\ go'\\ Q\'é \\’S\ Na (_)Q,Q ‘\o“\ go'\‘ Q\"k Q{z?\ N 909 ‘\0“ 9“ %‘é @’5\ W» %'29 \;04 30‘\

e — Exponential trend R? = 0.96

Steam VR A2 E7|

STEAMVR
NEW FEATURES, UPDATES,
AND CONTINUED GROWTH IN 2020

104M 1.7M T1% 30%

STEAMVR FIRST TIME MORE VR INCREASE
SESSIONS STEAMVR REVENUE IN PLAYTIME
USERS

ZX ! Roadtovr(2021.3.2.) “Quest 2 Now the Most Used on Steam, Monthly-connected Headsets Hit Record High of

2.8 Million”; VR Focus(2021.1.15.) “Steam VR Logged 104m Sessions And 1.7m New VR Users In 2020”



N\ S22 IT 7|YS2 HIEHHA 2o 7|&3LS 218 ClYst TRUES WHSHH, 3N 3

o

o (HIOJASR) H2A[HA ‘HO|AS Connect’S S3Hl AR Glass, ¥ EAE & MER HEHHA

S H|Rg 29

- 7|2 A HAFEE Oculus ConnectdlA ‘HIO| AL Connect' Z, H|0| A2 LY ARVR HTLEl
2 ‘HO|A £ Reality Rab’@ 2 JHHSIH HAFMQl 22 7|20l &

- Oculus Quest28t 2123HH HFE 7} QIO AFRAOA Lt £ U= Y 222 ‘Infinite

=22 =
Office’, 7tAtgt ZE ‘Horizon’, ZHIY 7|7|0f| £|M3tEl ARZE M= Z24E Spark AR

- Ray-Bantt ®|Z QI AR Glass ZZHE ‘Aria’ 5 224 7|7[HAE &H| §

[ 23 26 ] Ho|A=S0] Zh| S9! HIEHHA 34

AR Glass Z2HE Aria

Spark AR'Studio

=X I 0|AS Connect #At HIO|AS ZH|0|X| 3! A=2Xt= &1 SPRi M4

o (OHZ) GEFH A 20foj| CHet X|& {01 EXIoF HITS MASIH il FH| 5
- 17THRE 2201 HEH A Ao £XF S0|H, AR Glass ZAIE &

*“AR 7|22 Next Big ThingQ 2 At2HE2| &f HH|IE X|ulstA| 2 Zd0|H, H|=L| ALt AH|
25 AR 7|& g&0| YA€ Z3"(Tim Cook, OHE CEO)
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[ 32l 27 ] ofj=Ze| HIEHHA S5

HIEHHA 2t AlY] & EXIS S 0i=<] AR Glass £
O 17 ARVIW BUE AR Kit BAl ) ”’ =
JUSEN O 15 MR headset 88 274 c\ o

Y ‘20 ARV TR R S EH AISAH2TH TBRZ g §) .
22 VR/AR WE S headset B4 4

© '16.01 &1 HELORS TR HOMERE AR B2} Doug Bowman S
© '17.06 VR/AR Eye tracking 7| & 2l SensoMotaric 215
BX} ©17.11 AR headset 71 M Vivana 215 (330M)
E- 2 O 18.08 AR CIAE0| 7MW Y Akonia Holographics 215
D 19.04 VR/AR B Jount SR} van Hoff HY
3-:n.n| Al 2T ER AW YM Xnorai El5

ZK : Techcrunch.com(2018.8.30.) “Apple buys Denver startup building waveguide lenses for AR glasses” S
Cio| AZXtE =3t gl XMa|

o (MS) HIEHHAS D2 M7 S2HOZ QIAS T HEHAIS &K 5

-Z23= § 7|7|, Communication 221Z Altspace VR4 S HIEHHA 20}0)| X[ EXt

r

— =L} #A| 2D, 3D Meta humang TS Chetet £ Ql= Chat bot E3{ 72 5 ME2&

RECLESE

J?.!

[ 22! 28 ] MSe| HIEHHA S8k

HIEHHA 2t Al o EXISE Ms2| 2D, 3D7|e| CH#F Chat bot £3
© 16 Hololens 1 @4l i United States Patent o Patent No: - US 10853,717 B2
© 18 i3 sEit] FH @ of s28 7|8 Abramson el al 14¢) Date of Patent; Dec. 1, 2020
e 19 Hololens 2 @A, DIZT 108ici(sse) 720 B4 MY
S4) CREATING A CONVERSATIONAL (TIAT R A
S APTOIMel PHe T T Lo peba Sk i
XOTOONARI AL D00 Schudertad
016,08 VR Headset 71 U Shadow Creator 7} (1) A Yrwa oy g L, Y5 A1 M Bl - GO
©17.07 ARVR R AW YA DataMesh 77} Ll ST AL N3 Dos
. & F 721 lovenors: Dt | Abramsen, o WA Coaione)
©17.10 VRE 2@Platform 7% WM AltspaceVr O 1St ol gl . -
© '15.04 VR Solution 71 BH Smartvizx F1 s} FORFIGN PATENT DOCTMENTS
) 19.02 VR Contents M= M start VR 57} (1) o M ok g L6, W0 MR 930
20,04 B Apple FUEL HW HE7} Ruben Calallero 38 Reduond, WA (US)
OTHER PUBLICATIONS

ZX I CNN(2021.1.27.) “Microsoft patented a chat bot that would let you talk to dead people. It was too disturbing
for production” S Ct4=9| AA=Xt= FE gl el



3. HIEfHA EX}

N\ HEHHA 2op7} EUEE Hof &M FXjo| (o= 24
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Since the European Al strategy was published in April 2018, Europe has been pursuing a series of
policies to implement it. The [Ethics Guidelines for Trustworthy AlJ released in April 2019 and the
TAssessment ListJ for self-inspection released in July 2020 are the results of such efforts. EU's Ethics
Guidelines are proposed as the most fundamental principles of Al development, respecting human rights,
and as attributes of trustworthy Al, lawfulness, ethicalness, and robustness. More specifically, the seven
requirements of trustworthy Al are organized into human agency and oversight, technical robustness
and safety, privacy and data governance, transparency, diversity, non-discrimination, fairness, social and
environmental well-being, and accountability. The list of assessment consisted of 140 specific questions
that can confirm whether or not the basic rights of humans are violated and whether the seven ethical

requirements have been met.

Korea established a [National strategy for Artificial IntelligenceJ in December 2019 and announced
Al ethics standards in December 2020, a year later. The Al chatbot service "lruda" incident, which took
place in January 2021, highlighted Al ethics issues. It is now necessary to come up with policies that can
be implemented from the Al principle declaration. An alternative is to prepare an Al ethics checklist that
the government is planning. However, in the process, a balanced policy approach between protecting
personal information and promoting industrial innovation is required by collecting opinions from various
stakeholders, cooperating with the international community, and grasping regional trends in related

organizations and standards.
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