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Image
Camera /

Ey

8 Light Source

bl Shadow Ray

Scene Object
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3D / & ZH(Spatial)2| 2| O]

2D 3D
* animatic * modeling
* rendering * volumetric
* color * rigging

The Relightables:

Volumetric Performance Capture of Humans
with Realistic Relighting

~
/
/\ ]

7
<)

N
s

#—(

i‘\/rf\
S

.

< Animation >

e

< Visual Effects >

< Volumetric Capture > < LED Wall, ILM, CJ ENM >

HTP B2sMoigyora

Spatial

* reconstruction
* inside-out
* generative Al

< “sentinal” light field rig, Google > < visualization of the camera array capture > 4
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(OXE 82 EH)

- B2} AFRQ FE X
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st 20| M HIO|E X2| SHA (B

2% )

CIX|Z20il CHet 7HA] 2o /7 el

@, &3
c'@;a

P 2

&

Nodes validate

A transaction is Ablock is
requested created The block is sent
to all nodes the transaction
q E@ O
\N
»)
The blockis added  Nodes are
rewarded

The transaction

is complete
The update is distributed
to the network

to the blockchain

i 2
b

E71% Aol L2 25 o|0|X]
(MEfH 75 0]X)

NTP 3=sr718m7t

(CIXIE 3 )

SHZHM X 2| (B, ME|M)

- CIX|E 7|te] EdHEA
- EYE TE - YEYSE X2 W5} D
 EU2H [N 3

S
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“New Paradigm”!!!

Denial
Return to “normal”

Valuation
Delusion

Greed

Institutional 1

Smart Money . Public
investors
Enthusiasm
Capitulation

Media attention
the mean

First Sell off

Mania Phase Blow off Phase

Awareness Phase

Stealth Phase
Source: Dr. Jean-Paul Rodngue, Dept. of Global Studies & Geography, Holsta Unnersty.
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Reality — Virtuality Spectrum

Video Game Magic Leap Instagram Filters
VR Games The Void HoloLens ARkit Pokemon Go Actual Photos
Completely Digital Completely Real
A A A >y
Virtual Reality Mixed Reality Augmented Reality
- 7

~

Extended Reality

60/

JIANGNAN ROAD

( Video See-Through ) ( Optical See-Through )
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Augmentation
A
SAIZ7H0|M 2D - 3DZ EisH= =715iAl -
71 SHIE EX 20[AH SHHAM Augmented Lifel Ogginc’g
AISEIR5H= 317 reality
External <
AR MIAIS 7HsE At o,
Ue=rl 2 Hidsts| | EE= THALAIA
HEHMOZ SFEtE| THAM[A|I2 Mirror Worlds Virtual World
T2ATFCHEX AR
Simulation
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AT AL Z2 2HH5| CHE
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< Social, Office, (ex) GatherTown, Soma >

< Gaming, (ex) Fortnight, Roblox >

The metaverse is the emerging 3D-enabled digital
space that uses virtual reality, augmented reality,
and other advanced internet and semiconductor

technology.

- McKinsey -

7hetat ol 40|
AtEf-AFE O &
BH-Atz| ==t = A1|71I

< Industrial Metaverse = Digital Twin >

X-”z?( =~ Ol)
"W’S%%Wlﬁl(”ﬂ EH=H*)"EF 0|5“"-7[f°| U= 7f“'<7'5 O R SHEstAL dd 37t Z28stof QI zhat O X" HHE 7t ¥ 282 7155t 5t 7|1=(015 P'W’S%
Y5284 AR PAIS JHAte] BZF0|Lt 7HANT} BA0] ZEE OIS AR A 2 S S 2

“ItdeeLtd 7&'%%‘1”('24.01) 8

|'0
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* | EFH| & (Metaverse)
- virtual > reality
- continuity

olo
oo

O Ef EH

CIXE2E=

* C| X2 E & (Digital Twin)
- digitalized physical things (# virtual things)
- simulation

= =
LZELO

* St 8 (Spatial Computing)

S A1, MIA
- Human—Computer Interaction QFR} HE K|

- digital + location + logic ([ HAEN\

v

K il gio2 Hold + glon),
MM UEE ML [X|Y EHHOR Hof
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Frames per second

(" Events (xi, i, ti, pi)

24
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H (Inside-out, Outside-in)

N7 B7tel CIXI L 2R (ML)
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* LightWeight (<100g)
* External AP, Battery
* Luminance (> 5000 nit)

< UX| Rz +=8-=H =2 €A >
* Motion-to-Photon
* Vergence-Accommodation Conflict

Dual-screen for 3-D display

\ Front-facing camera enal bles

- Addition. ion $
col e, accelome
° New motion sensors capture Augmented Realif
~ 600g head movement 9 ty
° AI I_I n _O ne Wi-Fi and Bluetooth connectivity ” i
— =4 \
> Two removable shades ‘

Android 4.0.4 05
<

¥ ,' ~ J
lens

Textured touchpad Prescription

NTP F=su712yo12
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Apple Vision Pro

* Off 2 H| T =2 0f Cfet 7|CH &

- OFO| & 0| =, Off = =[Z=2[ xR 7|7

- KpESHEl Z & T (4K x 2, Screen-Door Effect)
-UI/ UX (833 H, LIDAR, TrueDepth, R1)

- Vertical Eco-System (O =%/ 01, 2~ = E 2| 0f)

Apple reportedly cuts Vision Pro
production due to low demand

/ Analyst Ming-Chi Kuo says
Apple is slashing Vision Pro
shipments for 2024 and
rethinking plans for the next
model.

2§ (w 71 Comments (71 New,
Demand for Vision Pro is falling. Phot t

i0s SPATIAL
FRAMEWORKS FRAMEWORKS

HTP B2sMoigyora

<E 1) XR X S9| @7t HIF
(TH2l @ §, %)
Apple Vision El Huawei Vision
a2y a4 Pro HE} Quest 2 Sony PS VR2 Glass
Cost($) % Cost($) % Cost($) % Cost($) %
=E-E ] 526 34.1 43 17.6 80 29.6 64 39.1
Fed= 70 45 4 16 6 22 44 26.9
System on Chip | 240 156 60 24.6 35 13.0
22 13.1
I=lE]] 50 32 26 10.7 10 37
Zroil2t 150 97 18 74 40 148 - -
7|Et 506 329 93 38.1 99 36.7 34 20.9
g A 1,542 | 1000 244 | 100.0 270 | 100.0 164 | 100.0
A2 : OMDIA, Atgied T4y

Main cameras
Two chips
Apple proprietary

T

LiIDAR
Scanner

TrueDepth
camera

Downward cameras
IR illuminators

Side cameras

Apple Vision Pro

The first
(real) Spatial

Computer

The next
tech revolution
has begun!
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2H EYE(Fullimmersive)

EES-L

Lens

/-\ N9l &

i

et \| A2 (Optical See-through)

T&

EL

£l A B3]

o 71—y

Lens

(-> Age &

s

H|C|2 A|A2(Video See-through)

—3

@ s
€| 2 Z3{o]

Lens

=\
| AEeE

\../=
e VR
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AtE : OMDIA, Atgies xjod

{E 3 XRO| AFRE|E Micro C|AZE 0] 7|2
+ & LCoS OLEDoS LEDoS
B'f_-;‘
=
g;t
el LCoS
HEATIT | =
I 3
7|
LEDoS
LCD/
el OLEDoS
Small
0 7+=
| Hi2lo| E Y A -2
HHUZE Ls HE =2
3| £ (nig™ >10,000 <10,000 >10,000~100,000
FHokH| >2,000:1 >100,000:1 >100,000:1
SEAIZ ms us ns
=4 HE ne zct
H|& g HE =2
MR, AR VR, MR VR, MR, AR
A 2|17 | ! L !
t8 717l @t A=) L2 AlA2) @t AlAZ)
F EE S W7 1mE H|EL BAOE cd/m (It E£E nit(LIE)Z HA|
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.,‘\ \ #
with Al assistance in LumenRT for NVIDIA Omniverse.

\
A =75 Courtesy of Hatch
\ o

Users

| Applications (e.g., games, DT for construction, teaching APP) Open and run
Compile and build

Developers into .exe files

Unreal Editor (e.g., Blueprint editor, world editor,
geometry and material editor)

Unreal Engine Modules Customize_d Tools
(e.g., math, renderer, physics simulation, user (e.g., customized plug-
widget, asset manager, Al) ins or modules)

Connect Nucleus RTX

* Connection = Core * Viewer ; Renderer
=DK Sevies * Editor ® Real-time
* Plugins * Cloud 7 = e aalitis
* On-Prem

Low Level

< Gregory 2009 >



Al (Generative) NTP =sumamia

Gaussian connections

LeNeT-5 ImageNet Microsoft COCO  GAN StyleGAN DALL-E Midlourney DALL-E2  Stable Diffusion ControlNet  DALL-E3 SORA
1998 2009 2014 2014 2018 2021 2022 2022 2022 2022 2023 2023

ﬁﬁff""’
(= 1| Iluin

BkE.EEiMII

12 Prompt Engineering Techniques

Least-To-Most

Self-Ask
Meta-Prompt
Chain-Of-Thought
Prompt ReAct

Symbolic Reasoning

Engineering P:Lm_ p—
*ﬂl _’f_% Techniquesgu ssle'qgen.i?.‘pero,r:;:ngm o M'IAC';
el -' onsist en_cy g
(IOI-E I HE:I' IEI'E-"O I E'I) ( [T O-I ﬁgl_}) Generated Knowledge = e (*I I' I- *ol')

FENX.0/C/0f TY5F ZHET LIS ..........
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ROBLOX

THAFSI AL M| Metaverse-NFT Apple Vision Pro
) 003 01 2 2021 2024
\

Oculus Rift ;

Indu@ﬁal

Metaverse
- ApPlication
-~2hours >

!l!w Spatial Media
- Event
-~ 2 hours

Digital Currency
(Central Bank DC)

203

Transparent Display

LightWeight Head-Up Display ,

XR Glasses ~~
-24x7
-~ 6 hours

> 20??—
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Digital Inflation is much lower than core producer

* =L EH O|= A price inflation
= E = I_l = E-" Ol — (year over year change)*
A J

12.0%

0N | Al A AR, MuA S, E2 e 28| (A Ze
- x|-%§|-, AIO“ 9 _O; —LE% _)r_-g- _';:_—Jt 6.0%
ORI R MARE| = A CfA o
Contributes 0%

to Economic
Growth 0.0%

Jul-19 Oct-19 Jan-20 Apr-20 Jul-20 Oct-20 Jan-21 Apr-21 Jul-21 Oct-21 Jan Apr Jul Oct
2022 2022 2022 2022

*unweighted median of yoy producer price change for 13 digital
goods and services

Expands
Business
Oppertunities

Transparency

e=mfinal demand less food and energy s===digital goods and services*

Benefits

. . o
Of D| |'|'a I % Morch 2020 “
Digital :
Delivery of Creates New e
Goods and Conomy Jobs o5
Services o
5%
10%
15%
Rise in E- Improves 20% PPy
commerce Public
Services &
Jan14 Janas Jan16 Jan7 Jan18 Jan19 Jan-20 Jan-t

Digital Price Index vs Consumer Price Index | Digital Economy Index (U.S.)

Source: Adobe Analytics

Consumer Price Index is profiled against Adobe's data (cited as DP! for “Digital Price Index”)
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Technology-Push vs. Demand-Pull NTP »=suo2m

= Technology Push
ME2 188 s§ 2 JI20IM &&0l= Jl& F=30ithl & = AS

= Demand Pull
AlE, £ 149 MEL 5L =20 7140101 0IF0XI= AIE / =2 HAY

MEHHA - r2x+e2e
Al AR 2 42

Dem nd Pull [Alé’a?_l/fi

FIRTRYREY

cnnologv Push DIgFE)
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THANK YOU
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