<+

2024. 12. 3

(M) SK 22| FAS

11
L’

() #TA o



& FIHEA O, M SK Eellm BARY

7|8 X2 H FBAL HE, FF

<FQ of=>

Super Labs CEO & Founder

SK 223 SALE, Metaverse AL R

SK El3|Z 5GX AH|A AtATHE

SK &!2|Z VP, Media Labs &, ICT 7|&MIE

SK 2|2 Immersive Media Lab%, 8¢& 7|4

AR SRR Jol o171l
AR AT EQOMIE] MOl o1l







Spatial Computing Simon Greenwold, 2003

Spatial Computing 1.2 Definition

I define spatial computing as human interaction
with a machine in which the machine retains and
manipulates referents to real objects and spaces.
Ideally, these real objects and spaces have prior

Simon Greenwold
B.S., English & Applied Math
Yale University, June 1995

significance to the user. For instance, a system that
allows users to create virtual forms and install them
into the actual space surrounding them is spatial
computing. A system that allows users to place
objects from their environments into a machine for
Figure 1.1. This project, Installation, digitization is spatial computing. Spatial computing

Submitted to the Program in Media Arts and Sciences,
School of Architecture and Planning, in partial

fulfillment of the requirements for the degree of
Master of Science in Media Arts and Sciences

at the : oo

Massachusetts Institute of Technology iﬁv:;:s: rISttiZ 12123251;2?;;112 i)(fft:;:tial differs from related fields such as 3D modeling

June 2003 computing. (Discussed in detail below.) and digital design in that it requires the forms and
spaces it deals with to pre-exist and have real-world

© Massachusetts Institute of Technology valence. It is not enough that the screen be used to

All rights reserved represent a virtual space—it must be meaningfully

-

related to an actual place.
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Augmented Reality Mixed Reality  Virtual Reality
Digital layer over physical elements Digital elements can interact Fully Immersive digital environment

with physical elements

Real Environment Reality-Virtuality Continuum Virtual Environment




Spatial Computing
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Key Features

L\
\
\
\
|

4

A
AW/
\

—-—

—r— -

Spatial Recognization Visualization Interaction
> Understanding the environment > Contextual Information > Natural User Interface
> Vision & Sensor Tracking > 3D Modeling & Animation > Voice, Gestures

> Spatial Mapping > Realtime Rendering > Eyetracking, Haptics
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Spatial Mapping
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3D Modeling & Animation
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Rendering Visualization
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cclusion and Shadow
e : Epic Games, Meta
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Interaction Natural User Interface

Gesture Voice Eye-tracking

0 8 Q|4

MR Controller

Wearable readmill Haptics Simulator

INPUT Interface OUTPUT Interface




Standardisation

XR APP/ XR APP/ XR APP/ XR APP/ XR APP/ XR APP/
EXPERIENCE EXPERIENCE EXPERIENCE EXPERIENCE EXPERIENCE EXPERIENCE

APPLICATION INTERFACE

Companies with conformant OpenXR implementations

HE p\: 1 oan
@ m Microsoft oQMetaQuest ) VIVE Mas:chLealvlk SCer Il ByteDance Canon GO NTC 0QOMeta MagicLeap<

STEAM VR Hololens 2 COLLABORA
g Microsoft XREAL Qualcown SONY @STEAMVR" VAMILO

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.
Fragmentation :
 Head Mounted Displays * Trackers: Body, hand, object, eye, etc.
« Base Stations » Haptic Devices

« Controllers « Game Engines, Network Infra and etc.. Source : Kronos Group



Spatial Computing Market Landscape

Content Generation,

Mgmt, & Distribution

) Modeling, Simulation,
!’ & Analytics

8 Applications

'@ XRDevices [ Headsets

E] Matterport
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} Giraffe360
y G .
SCANDIT & Groundlight
WYOOM o
ROKOKO VvV E
MAXAR net.
ICEYE BLACK SKY

3D Content Generation

tHexa ¥ Alpha3D

3D Engines [ Dev Platforms

@ Unity @ O

Enterprise Apps
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g
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AR Headsets

=" Microsoft  Magic Lea5|k

NMpep  UNERAL CRVENOINS Qo vz XREAL wvu=zix
3D Content Marketplaces Simulation Digital Twin Platforms/Apps MR Headsets
s’
/2 AUTODESK % SIMSCALE A sensat

a.g TURBOSQUID [ 7] cgtrader

DUALITY
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3D Content Mgmt & Distribution Geospatial Analytics Product Development Tools VR Headsets
e echo3D (o' HOLO-LIGHT LiveESd % VECTARY V/NTANA O\ Meta
\ / N -I- /\ N /\ blackshark ai A’D A ’ H /0 N Sg nera VAL - p/ ACE S ONY
Synthetic Data Data Pipelines Virtual Worlds & Platforms 3D/Holographic Screens
®datagen Somain ]iMPROBABLE ()] Spatial

& Synthesis Al ——

() Dataloop* >C

' METAGRAVITY

@HADEAN

I

LIGHT FIELD LAB.

Entertainment & Gaming

RAQBLOX snapAR (QMeta

Optics

\‘ I H w WaveOptics

NIL TECHNOLOG

Source : NGP Capital




Spatial Computing Technology Stack

Content Repositories,
Distribution, & Mgmt

Spatial Data e 3D content Mgmt Systems
Processing & e 3D Content Marketplace

Generation * CDNs

e 3D Generation
e Synthetic Data

e Volumetric Video Modeling & Simulation Spatial

e 2Dto 3D e 3D Engines Computing
e 3D Development Platforms Applications

e Simulation Tools Extended Reality(XR)
e Enterprise Devices

e Industrial e AR/MR/VR
e Consumer e 3D Screens

Data Capture Devices

e Sensors
e Cameras
e Satellites

Machines

Outcomes

Actuation

e Robotics
e Haptics
e 3D Printing

RSSeBll  Unique to Spatial Computing Source : NGP Capital
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EyeSight

Chip

Display

Camera

Sensor

MIC
Sound
0S
Weight

Input

IPD Interpupillary
Distance

M1(8 core CPU, 10 core GPU)
R1(Sensor processing)

23 million pixels micro OLED
3552x3840 (4K) @90fps

12 Camera

- 2 high-resolution main cameras
- 6 world-facing tracking cameras
- 4 eye-tracking cameras

LIDAR Scanner

TrueDepth camera

4 inertial measurement units (IMUs)
Flicker sensor

Ambient light sensor

6 Mics
Spatial Audio
Vision OS
600-650 g

Hands, Eyes, Voice
Accessorie
(Keyboards, Trackpads, Game controllers)

51-7/5 mm



Next Computing Platform

Personal Computing Mobile Computing Spatial Computing

Evolution of Computing Platform
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Meta Quest (VR.MR)

Game, Communicate, Work, Play, Create

Ray-Ban Meta (Smart Glasses)

Camera, Audio, Al assistant

Orion (AR Glasses prototype)

‘ ‘ Vision, Meta Al, Gestures, Eye-tracking, Holographic displays, neural wristband
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2025 Gartner Top 10 Strategic Technology Trends

o . ® Agentic Al
Al imperatives J
W d risk ® Al Governance Platforms
\ e ® Disinformation Security

® Post-Quantum Cryptography
New frontiers ® Ambient Invisible Intelligence

of computing ® Energy-Efficient Computing
® Hybrid Computing
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- -'-'i Spatial Comput
Human-machine ™ e o

® PolyiTuHttuona ""'6”
synergy ® Neurological Enhancement

Source : Gartner



Market Forecasts $486 Billion by 2030 (654% %)

Spatial Computing Market Size from 2023 to 2034 (USD billion)

$1,066.13

$ 876.03
$719.83
$ 591.48
CAGR 21.7%
$ 486.01 /i
$399.35 [
$ 328.14
$ 269.63
221,56
$149.59 S 182.05 :
$122.92 I I

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Source https://www.precedenceresearch.com/spatial-computing-market update: July 2024



https://www.precedenceresearch.com/spatial-computing-market

Market Forecasts $77.5 Billion by 2030 (104x2)

AR.VR Headesets Market Size, 2022 to 2032 (USD billion)

150 S 142.5
135

USD 6.78 billion in 2022
120 USD 142.5 billion by 2032
105 CAGR of 35.6% from 2023 to 2032

30
713
60
45
30

$ 105.09

$775.

$42.15

$31.08
$22.92

$16.9

$12.47

15
$ 6.78 $9.19

Source https://www.precedenceresearch.com







Workspace
'Multiple Virtual Displays . -
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Media

Watch media contents on large displays without space limitations «.«
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Education

Explore the Solar system or spatial knowledge
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40% more confident, 150% engagement, 11% higher grades (Prisms) o
Education iMe by Meta
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Construction

Make informed deC|S|ons W|th real-time information
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PASCHAL MCERLEAN
CONSTRUCTION MANAGER, PM GROUP

XYZ Reality



“training & visualization of critical information dgring surgery
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(Xvision e




e-Commerce
Virtual experience & Shopping

 —

Justin Ryan o |

Virtual Shopping by Justin Ryan
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Generative Al

B € 7 0 m

Text Image Music \Voice Video Code

® 4 &

3D Model 3D World Al Agent
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Al Generated 3D

= 3DFY Prompt(beta)

Convert a text prompt into a high-quality 3D model

Choose category

Interiors

® Table Lamps M Tables = Ottomans ¥4 Cutlery

Gaming

# Swords V2 @ Shields /¥ Axes

LowPoly | Mobile

M Tables | LowPoly

Example prompts:

A gentleman's Chesterfield sofa with two
seats and a wraparound back. The sofa A sofa resembling a strawberry =
has wooden feet. =

A sofa with three loose back cushions. The
sofa has a big rolled armrest =

- Seed: | 92461 | C
A sofa resembling a blueberry ' b

6= 00

Type “A sofa resembling a blueberry “, and Generate!

3DFY | Jinsoo Jeon



Al Generated 3D

2D images

Source : 3DFY



Al Generated 3D Spaces
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Al Generated Motion
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Virtual AI Avatar. AI NPC

Convai
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SAVAT T T I RANTVIOWW LW WSLATIILAL 1,

Player How do | go to the

L t
\,f
L

;ﬁ‘;ﬂ

= settings - ’*: 7o go to the Bay Bridge, you can take a car or public
37'??!’.7; b0
ayer: Hey, are you ’
¥ : . 2 PCaYer’ HM f;’rls the F%herman's*

: I'm doing well, thank you! How about you? %xj o~ =0

Player: I'm doing great. Where are you? % 'i;eé"- 7} !
PR P tak€ S 10 g€et there.

: | am currently standing in front of the Fidelity building on s P 7 'i,f '_’f»,j.;_ ‘l | ;\rg’gﬁg?;{,@ﬁir &S ,’
Market Street in San Francisco. ""’-_v.-gj‘.%%?,; MPPOIIETE. ot o gc"qf: ‘kfi, ',;‘sM
Player: How do they get to the ferry building? %ﬁ} g2 You;e welcomthyou hawe ny, lﬁiqﬂm

: To get to the Ferry Building from here, you can walk east on ?’ﬁmaloymgﬁﬁme in %ﬂ Frantlsg.q' & .'~ Y : TRy

Market Street for about 1.5 miles. The Ferry Building will be on vour g A By e 2iq, e T B P I 4

right, near the Embargadero

nveranezes 7 PEISONANLIES, EMotions, Memory, Be ﬁawors Gﬁ*a‘ls Motivations, Voice, Speech patterns .. -

Source : conviai



Virtual Human AI Agent

Will this PC be able to
run Starfield?

Chat to Sophie... @

. J

Sure. It has the CPU
and GPU to run any
modern video game

Marketing & Sales
Marketing KPI (+112%~350%)

Mw [)ijj‘[ 101 {11 []j(j( {1 )

How's the first-home

search going?

Chat to Kate... @

. y

Customer Service

Customer Engagement (300%)

UNEEQ

| think we found the
one. Can | get pre-
approval?

Source : UNEEQ






Vertical Industry adoption
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Personal Al Agent
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Spatial Intelligent Era
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email : jinsoowonderful@gmail.com



mailto:jinsoowonderful@gmail.com

