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X Source : Digital Reality changes everything(Deloitte, 2019)(LINK)
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https://7news.com.au/technology/explained-what-is-the-metaverse-and-how-exactly-will-it-work-c-4367540
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2% Source : MAGNOPUS(LINK), The Spatial Web and Web 3.0(Deloitte, 2021)(LINK), Xiao ZA, don't "face"? Facebook officially renamed meta! Buy it, man Cangyuan universe(Xinzhiyuan,
2021)(LINK)
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X Source : APPLE’s Mixed-Reality Headset, Vision Pro, Is Here(Lauren Goode, 2023)(LINK)
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https://www.wired.com/story/apple-vision-pro-specs-price-release-date/
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3 Source : Here’s everything APPLE just announced: Vision Pro headset, iOS 17, the 15-inch MacBook Air and more(CNET, 2023)(LINK), APPLE Vision Pro headset will get its own App Store
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3 Source : Here’s everything APPLE just announced: Vision Pro headset, iOS 17, the 15-inch MacBook Air and more(CNET, 2023)(LINK), APPLE reveals its Vision Pro mixed-reality headset,
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¥ Source : Here’s everything APPLE just announced: Vision Pro headset, iOS 17, the 15-inch MacBook Air and more(CNET, 2023)(LINK),



https://www.cnbc.com/2023/06/05/apple-wwdc-2023-live-updates.html
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3 Source : APPLE Vision Pro first look: the mixed reality future is (almost) here(David, Pierce, 2023)(LINK)

— Researched, Written, and Created by DONG HYUNG SHIN(donghyung.shin@gmail.com)



https://www.theverge.com/23747065/apple-vision-pro-headset-hands-on-features-specs-price-release-date
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3 Source : APPLE Vision Pro and More: All The Biggest News from WWDC(JOEL JOHNSON, 2023)(LINK), Here’s everything APPLE just announced: Vision Pro headset, iOS 17, the 15-inch
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X Source : APPLE WWDC 2023: Everything announced from the APPLE Vision Pro headset, iOS 17, MacBook Air and more(Christine Hall, 2023)(LINK), APPLE is partnering with Disney on

2023)(LINK), APPLE’s Mixed-Reality Headset, Vision Pro, Is Hrere(Laur‘en GHoode, ‘2023)(LINK)H -
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https://about.meta.com/realitylabs/

9 2 2AHo|M HEHE OIS
|.| QI-O|:|:|

e ‘16 Facebook2 M Z
DEH T 2NE AQI2E

o OHZ 2| App StoreE Soff JI&

B=0l HEZ X Z 20, HTMLS
JIetolcet, 2utd & Bt el
AL O A S

P o
of =9 2E=

=724 XRE H

Tim Cook & @tim_cook - Dec 17

We believe users should have the choice over the data that is being
collected about them and how it's used. Facebook can continue to track
users across apps and websites as before, App Tracking Transparency in
i0S 14 will just require that they ask for your permission first.

Allow “Facebook" to track
your activity across other
companies’ apps and
websites?

[Here, in adcition to other screens,

Facebook can explain why users
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https://www.auganix.org/shanghai-based-vr-device-manufacturer-dpvr-announces-completion-of-multimillion-dollar-round-of-funding/
https://www.dpvr.com/kr/hardware-and-software-customization/
https://www.dpvr.com/en/vr-headset-products/p1-wireless-virtual-reality-headset/
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https://bgr.com/tech/ar-glasses-at-mwc-2023-were-all-just-waiting-for-apple/
https://www.scmp.com/lifestyle/gadgets/article/3211945/mobile-world-congress-2023-4-most-exciting-reveals-xiaomi-ar-smart-glasses-worlds-fastest-charging
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= ’ x4
opA (FIEE22{9 2BS) $549 (128GB% HE=22]) $1,499 (128GB) CN(OI &) $1,599/ CN ¥ 2,999/$450
st F=IHHW VR Jts PC Zd0IAHIOI&E S5 PCe= & PCe 848 PCe & PCe & PCe &
FIHH/W S Z 8 A OIS AoIS =& (3 0l 2 /Wifi) =& (01 2 /Wifi) =& (A 0l 2 /Wifi) =& (A 0l 2 /Wifi) =& (3 0l 2 /Wifi)
gl = I Y'Y (Fresnel) I3 (Fresnel) I 3| (Fresnel) ™3 0| 2 (Pancake) 3 0] 2 (Pancake) Bl T 0| 3 (Pancake)
CIAZd0l LCD OLED LCD QD-LCD LCD QLED LCD
HaS/= 1,440%1,600 2,000x2,040 1,832x1,920 1,800%1,920 2,160x2,160 2,880x2,880 1,600%1,600
JURSE= ~144Hz ~120Hz ~120Hz ~90Hz ~ 90Hz ~160Hz ~ 90Hz
FRUA Outsie-In Inside-Out Inside-Out Inside-Out Inside-Out Inside-Out Inside-Out
SEH AL, AlM S HAARD A MAAS = M= N a2
crE s 2 HAAZ =X == uH_——T’ = HH——_"‘|_"—_' 2 HAAZ /\l‘—T_H/\l‘j =< S AAZ
- 0° = - = on EFH NE-d=2 =X & = - gog, & T
ANEEEdHE ’
ZEH= AEN SteamVR Playstation Store Quest Store, StreamVR Pico Home, SteamVR Pico Home, SteamVR Pimax Store, SteamVR In-house Store, SteamVR
X Source : VR CGames Market(Newzoo, 2022)(LINK)(2022.11.02 HH &)
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https://newzoo.com/insights/trend-reports/vr-games-market-report
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= OAIAY 22, @05 2t dAe @AXAH =& 371 2EoAM 2 7tse.

AN =29
e UVI(Unit of Visual Immersion); = SEa KISt
2N £2 0| 2 =X flYe XO
/X\: o =F == Sdot= 12 e 6DoF (6 Degrees of Freedom); 4 2| X =
= iI , I, Lo, XX o
3NN MF XEE 7S o 202 3| ZSOIA LA, AR ST 221X XH0L2 2 A3l
© PPD(Pixels Per Degree) 242t =X ZR|, QHBEA [0l oo o =t s
o FOV(Field of View) ’ o N =5, 2= 5 =X, 4
o RR(Refresh Rate) =& 2 =5
CIAZS0l 1= XH0|=2- 240 MM + Al

% Source : TTFH 2023 : FEHH“K"FE(PHBS, OI&dA SA, HIEIHA 30X, 2023)




2. NAH =9 7

ANAH =L E fIsiM= Aok, sk, FALE 37X & &4
sietc= Me, FAE2 g EE BEE.

CIAZ o]l M

LNtE £ U= EEI:I' &2 Fove
v1IPEI'|I|! A HE SMECH
SAL0| Zo4EICH
o AHE2 AlOIZE2 =822 28180°~210°,
F=AOF 9f120°~135'Z XR JIJI &
AE2l AIOFZEHE Z2EE O 0F & 8.

SHAYE (PPD, Pixel per Degree)

X

(2t

e XRCOUAZHOI=

1,000niNtK| & 2

FoveallZC2 1% &
S0IA A & Q= TIMIO| Y4
CIAZdI0l PPI, XR2 PPD)
FoVO T2t PPDF EXEHE'CEH

o A& 0| =01 2,183PPI, 60PPDIL X 1 Al d
2,000PPI, 4001 42| PPD,

X

S B0Hz

S

120

1X SO S1240)l THASIE= 010IX] 2.

120l O 242 010Xt LIEKL 2T LIS (1D
B4 23} kSSIHCH

022 =9 22t 20l 5

120Hz S L2 M MY

Hz

3 Source : JTFH 2023 : FEHHAY K E(PHBS, 0fl &l A

7:

o

, BIEFHH A 302, 2023), VR Bt

ClAZdole A0 EetR. VR I

A X80 WAAE(CZ, 2019)(LINK)
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https://m.blog.naver.com/PostView.naver?isHttpsRedirect=true&blogId=youngdisplay&logNo=221534148262

Cl|AE2o| 7[&2 FoV, PPD, RR2 =0/ 4

=T LCD Fast LCD
e g = SH2tOIE/LED 8H2}O| E/LED
el 1,000:1 5,000:1
Z S NIT 500 500
8= Low Low
S Al2t ms ms
el Low Low
= (AlIZ2hH 60k 60k
SHNE Jts M= HdAS
HIE Low Low
M A High High
s =2 -40~100°C -40~100°C
CHES Mo 2 CHE A4t CHEE A AL
el Mg High High
FTREE Y =JIVRIIJIE Quest 2, Pico Neo3

% Source : TTFH 2023 : FEHH“K"FE(PHBS, OI&dA SA, HIEIHA 30X, 2023)

Mini LED
8H2tOl E/LED
10,000:1
1,000+
Med
nm(Lt= =)
Med
80~100k
Heds
Higher
LCD2l 2t 40~50%
-100~120°C
CHE: A4t

Higher

Quest Pro

OLED

gt
=

|
500
Med
um(0t0I 32 =)
High
20~30k

>

0F!

10
]

Sak=1
Med
LCD2 2 60~80%
-30~85°C
CHE: A At

High

Quest1, HTC Vive

Micro OLED  Micro LED
ek ek
S Hist SHIst
1,000+ 5,000+
High High
ps(0tOI2 2 =) nm(Lt= =)
High High
30k 100k
k= HAHAS
Higher High
LCD2l ¢t 30~40% LCD2l 2f 10%
-50~80°C -100~120°C
Ol k4t oA CHA
Low -

Apple Vision Pro
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22+ Micro OLED

e OLEDoS 0t0|a2=2CIAZd0l= OLED
AME JIE K|l JI1E0] Ofd alg|&
HIOIH 0l S=3t= Jl=2, ‘OLED on
Silicon’S 2|0/ & . 0l Z ‘Microdisplay’ 2t
‘OLEDoS’'E & &l, ‘Micro OLED 2t 1)
F2I|& &.

e OLEDoS2| H4&l )| == um2Z, ?l
DHYE OLED & 4l9 1/10 ===

o [|AZSOIZ BEM SES 32*8}04
ZMZ 0IMlIsHst 240] OLEDoS S& <.

[ ]
>

: 0l =l I:H 2,183ppi, 60ppd7tX

st &= Qe A2 102H6HH, 1,000 nit
, 2000pp|, 50ppd Ol &2 2 L XGHOf
f. ot XIBt, OLEDoS= # & =0l= H0|
A,

X Source XRIJ| MEHIM(OI2SH

(]
S

e
H )z oy

ool ~fon

¥

t

, 2022)(LINK)

A|AtE 250 = LCo

e LCoS 0t0I22CIAZ20l= OLEDoSSt
S Ao &2|2 AO0IHO0 Liquid
Crystal, 5 H&E S =Scl= DI%%'.

e JIZLCD HE2 HeH0IE FHOIA
L2 LED 20| 8 S Sto L
LA0IKI2H LCoSE & T2 HEE
Soff LED €S BHALAIZI= s &ct, gt
LCD tHHl O == 3= F& 0| JtsE.

e 1} Intel, Sony, Philips S2 =22
S g JIR£0] LCoS IS LCD CH|
8 ACHD ZrEtote] XL, ofl&

CHHl Olcd=2 284kt DLP/LCD RF[ZHE

ez #A=29

A MM FHMA] FLHEF o] AFE 91 Micro LED

e Micro LED= Mini LEDECH & 3J|0t
110 2=l LEDE 0|E¢gt Jl*o'
Ao Jtz, AMZ Z01Jt 25 100um
OlotetE, Micro LEDCH %9243_

o XRIIJ| HAEAI 1)&H UHH| &= HISO0|
£, 2)°C*$E7} Bb= zI0 2EH
o 0l 20lE RII=S2 2L =HO0|

20, 28828 dEE AIEotH J|J|

AL
g E3f, tiEc AtE Al SOl 28

ot 12

e Micro LEDI} CHAIZ Xtel & Xl Rt
Olm= CHEAMALO] OW‘EP‘: A 0lAl
LED A XF £=BHOHE D[E 20l
DHEAAO BIEZ 2 U0l =12

=20| *5.
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https://invest.kiwoom.com/inv/30636

3. 2 Sat7) U s DB S EN MA
OlF| = thE ol XRY|7|S0| THE HAt2 2Ix(7t o SHOIHA CIXY HAS MUY 5
9l 6DOF MB3tT S, 6DoFE Cf Zobal QXM Y|, Of B2 ARE, O B M5A8S

6DoF 71X

SDoF o I X, Y, ZE0 A B HE & US =0k 0L 2},
Y, ZEU A OlEE 2= US
e 6DOFOl A o2 OIHIEH 2= (Hel JI01D], =
0ol AS me 2 5|0, BHal 2O 2 JI20/7| S), TIAHA
SETS 2xo)|, HI|, X210 8] T 5I| St
2o SEM™ ME JIsstE= N
£ AS IR e 29X NMES XS
@ d Fot& Olex* AX|(=0l, |AXl, OIM SR S
X—||T—j|-i| g— }O|E X—ltlE -1)
= @Od e I}%E
@H e é!-QJ_c'l- (A|DI- O|AtO] AlS &l=

% Source : TTFEH 2023 FEHHI K "FE(PHBS, Hl&lA S, HEHHA 303, 2023), [VR SH&AI12] DoF2| JHEE 28 VR ZXIAYE Eci20] SICHE A, 2019)(LINK)
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— Researched, Written, and Created by DONG HYUNG SHIN(donghyung.shin@gmail.com)


https://www.inven.co.kr/webzine/news/?news=219448
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HFZH a8l = Iogd 8= FolA HAZ WHAHO0|T
2 600g 400 ~ 500g 200 ~ 300g
os 40 ~ 50mm 40 ~ 50mm 15 ~ 20mm
o U 52 Ex e e B2 EE Jel, @M O ¥ IS
23 ° 7._*%? %%E_’xﬁfﬁc‘;':é é—’é‘o : 3:*;%%%4& O me 9 A ° E}Eﬂﬁ E—JOEIO%_HinEE?zP%
o 8=3tNAXSE L I ML &L o MBI HEX DN U w2 HX KA} e Y=0| H = R+t otd
e 2 EXH L, EFHESEE o 2 =HNC, FN2 L= o Al ZSEAHA=E 0L MEHIS =S
=] o BXO =Z2HOI[SH L& o Bl XS =HHQICISH =& o 2 Y &4
K&otXl %S K26tA 23. o ot MALQ| AT S
g HE Oculus Rift(2015), PSVR(2016) e HTC Vive(2015), Oculus Quest Pro(2022), APPLE MR(2023),

% Source : TTFH 2023 : FEHH“K"FE(PHBS, OI&dA SA, HIEIHA 30X, 2023)

Us1~2%

Quest2(2020), Pico Neo3(2022)

uUs2~3%

PICO4(2022)

US 0.7 ~ 1.4%
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Meta Avatar

Presence Platform’ suite of new developer tools for Meta Quest Pro(Sam

, Meta introduces
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https://www.auganix.org/meta-introduces-presence-platform-suite-of-new-developer-tools-for-meta-quest-pro/
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Rear camera

Multimode connectivity (4G, 5G, atc.)

+ Many passive and active cameras
with fisheye and telephoto lenses

Directional speakers

Ambient light sensors
Tracking and recording cameras

Inertial, haptic, environmental,
and health sensors

Eye tracking cameras
Ultra-bright LED lights
Multiple high sensitivity audio microphones

New optics and projection
technologies within a durable,
semitransparent display
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3 Source : How Qualcomm is building the future of XR: A conversation with Hugo Swart(Qualcomm, 2021)(LINK), How could we control augmented reality with only our eyes—a speculative
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https://www.qualcomm.com/news/onq/2021/02/25/how-qualcomm-building-future-xr-conversation-hugo-swart
https://uxdesign.cc/controlling-future-augmented-reality-with-only-your-eyes-210ce2ca23c2
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A E StEte 2 HAO| LIEFALE MAMO| HigtstX| 245, FHOAM Ol & S WE st X[/} Sh=
H2tX[AO] otEbSHE] MEEE o A|AEIO| o=t 0 OF A AbO| B slgt

AAHD] Al J|E 2 HES Ho| MAFEisto] Mule o|s)5t7| Bt HIH

®
ZHH| M SEHIIE B Sol D& E 2o =240 2|2 1 O VX E wst £ Y2 = 55
Fx|

ANES0| &ME &
AN EED=E
H&E 2 MBIA xRloT)

2 Source : “Innovation 3.0” written by Dong Hyung Shin and J. Song(LINK)
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https://www.slideshare.net/jack0604/30-74964572
http://www.kyobobook.co.kr/product/detailViewKor.laf?mallGb=KOR&ejkGb=KOR&linkClass=&barcode=9788952761019#N

2. HEQI3 @ 5G2} 6G

XRE 5GEE 6G/IK| D E5tE| 0] AIRIES &0 ot&tsk Zdel

-

5G 6G
G b2 (eMBB) o W 360° 3D =& 28 FEHIX ME
5GZ| i % %:20Gbps 6GZl0l £%:1Tbps o =SS S, A-B2HH HHIA XR
G 8 0[(mMTC) G 20| A2 2IH Yl (IoT) AIE &t S
5GZ| & £17]:1M/km? 6GZ/CHE £I|1J1:10M/km3 o TIHE loT, =& & MU|IA IOT . E
Gl &AI2t OHY M (URLLC) Cl &LAI2H X GIOIE J|Et Al &2 &+ A
5GZI X XA Al2h1.0 ms 6GZIX X2 Al2h0.1 ms /e AEE-Al AHIA |
AL EH
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2.1. XR X| & & ¢#{et Relsl 2E=H ® I

r

3GPP= 2025 7IX| Rel197tX| EFlEiel S LHEIMS.
3GPP2| Release HZ 7l Ef2l2}Ql

Ql | Q2 | Q3 | Q4 T I ~
5G 15G 115G TSG 15G 15G 15G 15G 15G 156G 115G
#95-e #98 #99 #100 #101 #102 #104 #106 #107 #108 #109
Mar Dec Mar Jun Sep Dec Jun Dec Mar Jun Sep

Release Timelines

| Rel-19
| Stage 2
] i Freeze* |
; Approval* 1 S e

* date TBD

Rel15% & 5G Al & Rel18% & 5G Advanced Al & Rel21S£ & 6G Al &

2 Source :3GPP Release(Developia,2022)(LINK)

— Researched, Written, and Created by DONG HYUNG SHIN(donghyung.shin@gmail.com)



https://devopedia.org/3gpp-release

@ Rel 15 ~ 197}X| E&

5G Advanced?! Rel 18FE <= Iofd M™ 2 =

ol ofd XR 7|=H JI=sdol tiet AFE A

Rel 15 ~ 19 EfRl2}015] §%

X
=~

T
i

Rel 15-16 Rel 17 Rel 18 Rel 19
e XRE 2ol Al L= CHoll M o XRO|l CHEH &l52 IS0l e XRE Rt HHERA X o NIEFHA AMHBIAC
IHEQ QT ALE2 et Jtsd A (S, Study (Architecture) I &1 0ff CHSt 2oz AR2E 03 Y.
A

2Z0 et F=0
2E0] U=+ US.

Item) &4 & Y WK &=
(WI, Work Item)

e XR QoS0 2 &t
Uplink 2t Downlink Cil O] &4
Eciy A7

e XRE #l&t AX BFRE
ORI Jisd A2

tsd A+

e XRE %8t NR(New Radio)
Ol CHet Jtsd A+

o SY BN ESK
fE] interactive XR 0]C| 0§

JR X 2ot

=5 28

o XR AR AHIAN s
=SS0l CHat b= A
01

> Source : EXTENDED REALITY AND 3GPP Evolution(A 5G Americas White Paper, 2022)(LINK)



https://www.5gamericas.org/extended-reality-and-3gpp-evolution/

[&=] Rel170llA2] XR sig

o

5G AdvancedO|Z 2l Rel170| A EellZ 2 QoS A2k 710 Cist ed=0| &

— —

2

Zhve=3

XR Rel-17 gi&t

DL 2SOl A EcHE P S QoS HAR A

UL 280 M E3E P 9 QoS 2R

Application Parameters e or cont AR somne atden)

(UL pose or controller)

Traffic model Video single-stream Video single-stream Video single-stream Periodicity 1/60 * 1000 7
(ms) (= 60fps)
Bitrate 30 Mbps 30 Mbps 30 Mbps
99
Success % ; 99 99
Packet rate 60 fps 60 fps 60 fps (90, 95 optional)
Packet Delay Packet size Derived from data rate & Derived from data rate &
Budget (PDB) 15 ms 10ms 10 ms (bytes) 100 distribution distribution
Packet Error . Delay Bound 30
Rate (PER) i 2% - (ms) ) (10, 15, 60 optional) a9
Number of 1 1 1 Data rate Derived from packet size 10 7
streams (Mbps) & periodicity (20 optional)

> Source : EXTENDED REALITY AND 3GPP Evolution(A 5G Americas White Paper, 2022)(LINK)
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0| =20 M= XR2 O =2| Vision Pro& Pre-XR &=&=2 2 N 9|

HES3 Atgo u}E XR X3t 2=4
Advanced XR Ultimate XR 2822 XR

FHD, 4K, 2D/3D 8K 3D 12K 3D 24K 3D TEISETE N
2bCHh 2t [ S 2CHEE Z 2t [ Chzrat 5201l S AF
4G 0t2) X X X X X
5G(NR) 0+l v v X X X
4G ALY \ X X X X
5G(NR) &L} v v \ X X
6G 0/ 4 v v v v v
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@ XR ©HAHE QoS £

7

oA Pre-XR Entry-level XR Advanced XR AEEQ 21X Ultimate XR
13l AHEJts Al2t 20 0|et 202 0/2* 1AI2E OI8t / TAI2E Ol &
A A S 3,840%s1,920(4K) 7,680%3,840(8K) 11,520%5,760(12K) 21,600%10,800 23,040%11,520
SOt Bl &at S 1,080%1,080 1,920%1,920 3,840x3,840 9,000x8,100 9.600x9,600
Al OF(FOV, £Het) 100%100 110%110 120%x120 150%135 150%150
Mate HIE(RGB) 8 8 10 / 12
T 44 £ (Refresh rate) 60 90 120 120 200
T T M (Pixel per Degree) 10 17 32 60 64
HI = bit rate(progressive 1:1)* 10.62 Gb/s 63.70 Gb/s 238.89 Gb/s 1,007.77 Gb/s 1,911.03 Gb/s

& & bit rate(low latency compression 20:1)

530 Mb/s(Full View)

3.18Gb/s, 796Mb/s(FoV)

11.94Gb/s, 5.31Gb/s(FoV)

50.39Gb/s, 31.49Gb/s(FoV)

95.55Gb/s, 66.36Gb/s(FoV)

MHIA

o & & bit rate(lossy compression 300:1)

35 Mb/s(Full View)

210 Mb/ss, 53Mb/s(FoV)

796Mb/s, 354Mb/s(FoV)

3.36Gb/s, 2.10Gb/s(FoV)

6.37Gb/s, 4.42Gb/s(FoV)

2aX 2= AlIZHRTT,Round Trip Time)

10ms

10ms

5ms

10ms

5ms

UM T2 2A

106

10

10°®

10°®

106

* Progressive data rate = (3 x bit per color) x (pixel per degree x FoV) x refresh reate/compression rate
2 Source : EXTENDED REALITY AND 3GPP Evolution(A 5G Americas White Paper, 2022)(LINK)
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android 4

A — =

Snapdragon

powers key

H&

00 Meta® PICO pPVRR @Pimax

APPLEO| Vision Pro2}t &} Vision OS & M2-R1 &4 Z &I

>< Source Khronos webpage(LINK) 2R T o AM(ZE X+, 2022)(LINK), Qualcomm FastConnect innovation delivers freedom of movement with
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SAXCHICIEE ES 2 A= >
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© ‘175 J_}dti”xH _Enterp_r!se §A|E| ﬁ% MULTI-APP 3D ENGINE SKSE:QL
o "19Y Enterprise Edition 2= 2l A —d
() Counterpoint X-”%% QEI j| _C,>,_| @- ‘_I"'%gl D|,I| E_l||- FOVEATED RENDERER
ANEAS.

REAL-TIME SUBSYSTEM
E Valve Index

Note: Mora sy Asown 05 02
Soure. Coyrmpepaines (sbel MR (AR & VR tapstency] Model Trschac S—

3% Source : JTTFE 2023 FEHHA “K"E(PHBS, Ol dlA 2, HIEFH A 30E 2, 2023), Meta Quest 2 First VR Headset to Cross 10 mn Shipments(KARN CHAUHAN, 2922)(LINK), Google will
)
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ol
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Qualcomme] Al 2ol

@ 7 concurrent cameras 8K @ 60 FPS video @

Tensor Processor > Distributed
Dedicated computer
< vision processor

y ! Processing
True Mixed Reality @ 2 5x
Snapdragon .

Highes Performance Al

$ X2

D 3K x 3K per eye

PURPOSE-BUILT 500/0

FOR Lower Power
Qualcomm AUGMENTED
snapdragon

REALITY _ Thinner & Lighter

| 4-6%\

Smaller PCB

% Source : Qualcomm announces AR2 chip to pave the road to the augmented reality glasses of the future(SKARREDGHOST, 2022)(LINK), XR2 5G platform- Extended reality’s pivotal
moment(TARUN PATHAK, 2019)(LINK), Snapdragon Summit 2022 Day 2: Qualcomm Snapdragon AR2 Gen 1 Augmented Realit
announced(RITESH BENDRE, 2022)(LINK)

latform, S5 and S3 Gen 2 Sound platforms
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3] REALMAX s RRFIVE BT 8 Snapdragon E. Telefénica Q vodafone
[@orPvr UP#SKILL A s i spaces
5 ThirdEye SCOPE! @) zerouine = @.cut
SHADOW CREATOR SesEDUCATION UBIMAX. (Ehis;
| vuzZIX : - @XRHealh Sunny Reliance
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@ OpenXR
OpenXR2 7H X7} stte| APIE P%Sr'ﬂd EP%@ 2i = O XR 7|7I01I/H T2 = UL
SIEQ O] M =At= 7| &2] OpenXR £E T
US.
Before OpenXR OpenXR
= [ iz,

e o OpeMR_ APPLICATION INTERFACE

VArCdDO ) STEAMVR © oculus VIVE
© @Vndows @ Avive G Doge o .
Misyd Resity leap C’O =8 \\/indows 0 Magic  ang
STEAMVR Hololens 2 oculus W piced Reality leap more!
Monado

Hololens 2
Before OpenXR: Applications and engines needed separate

OpenXR provides a single cross-platform, high-performance
proprietary code for each device on the market.

API| between applications and all conformant devices.
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® 70 LA} HEf A

XRE ofx 7| A2l SAlo OpenXR 52| S22 ofx2 S5 ZHEof o e Mzt
2atE|of YUS,
M Uxt=o0| M55t XBR EHF (%, 22, 2023
46%
36%

10%

Meta Quest2  Meta Quest3 Meta Rift PS VR2 PS VR HTC VIVE Valva Index Google ARCore Window MagicLeap One Others

> Source : EXTENDED REALITY (XR) MARKET SIZE & SHARE ANALYSIS - GROWTH TRENDS & FORECASTS (2023 - 2028)(Mordor Intelligence, 2023)(LINK)
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Haptics & Force-Feedback

Player two

Haptics
Seats & Motion Platforms

.
-
. "4p"
 Skin as Input
* Hands & Controllers
* Touching Real Things / MR

* Non-Contact Haptics

Player one

Smell & Taste
* Smell-O-Vision & the Food Simulator

* Current Work
Michael Namiar, 2018)(LINK), 7 years of research and development of Meta and won the "Moon Landing

Mind
* Remote Viewing (ESP), Brainstorm (the movie), & Science

* Hacks
* When is suggestion good enough?

* Synaesthesia

atea

Issues
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2 Source : Towards a New Internet for the Year 2030 and Beyond(Richard Li, 2018)(LINK)
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3 Source : Meta’s display chief names 10 features for a perfect VR headset(MIXED, 2022)(LINK), XR J1J| At BN 1SS A, 2022)(LINK) I
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3 Source : Meta’s display chief names 10 features for a perfect VR headset(MIXED, 2022)(LINK), XR J1J| At BN 1SS A, 2022)(LINK)
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CHALLENGE 9: SEE-THROUGH
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