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UGC': User Generated Content
SOMS3: Self-Organizing Manufacturing System

loM2: Internet of Metaverse 6
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PBR: Physically-based rendering PDC: Platform-driven content  gITF: Graphics library(language) transmission format TSN: Time-sensitive networking ‘
RT: Ray-tracing CDC: Creator-driven content ~ USD: Universal scene description URLLC: Ultra reliable and low latency communicatio o
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Siemens: The Industrial Metaverse is a world, which is always on. Where real machines and factories,
buildings and cities, grids and transportation systems are mirrored in the virtual world.4

Unity Technologies: The idea of the industrial metaverse is to create a cleaner connection between

the real world and the virtual world, because the virtual world is so much easier and cheaper to
work with.

NOKIA: The industrial metaverse is a physical-digital fusion and human augmentation for
industrial applications; this includes digital representations of physical industrial environments,
systems, processes, assets, and spaces that participants can control, monitor, and interact with.®

CAICT: The Industrial Metaverse is the expansion of the Metaverse in the industrial field. This is a
new operator for the integration and development of a new industrial digital area, a new
industrial intelligent Internet system, a digital economy.’
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Top Strategic Technology
Trends 2023

Al Trust, Risk
and Security

Digital Immune 2 Applied Management

System Observability 3 AIIRISHE

Platform

Wireless-Value Engineering

Industry Cloud 5 Platform
Realization

Platforms Engineering

Intelligent

Superapps A
POrope: Applications

8 Adaptive Al

10 Sustainable Technology

gartner.com

Gartner.

Industrial Metaverse Market Size, By Region, 2019 - 2032
(USD Billion)

22.93 30.59 _— | i |
—
- = B | |
= - 4 i |
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
® North America : Europe M Asia Pacific ® Latin America m Middle East & Africa

Source: Polaris Market Research Analysis
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Continuous
Threat Exposure 3
Management

5 Al-Augmented
Development

8 Democratized
Generative Al

10 Machine Customers

Top Strategic Technology Trends 2024

Sustainable
Technology

Industry Cloud
Platforms
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Top Strategic Technology Trends 2024

Platform
Engineering

Al-Augmented
Development
Deliver the Value

2031 2032

| 2022 | 2023 W 2024 [ 2025 W 2006 W 2027 W 2028 Q2020 W 2030 |

\%’ $345.9

$195.28

$146.72
$110.24

Source: www.precedenceresearch.com
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FMS: Flexible Manufacturing System
A Masg P, SOMS: Self-Organizing Manufacturing System
Competitive Variety RMS: Reconfigurable Manufacturing System
Supply < Demand Globalization i DML: Dedicated Manufacturing Line
Steady CP: Craft Production
Demand
EMS — ~ SOMs-
.. Customization Mass Personalization
Volume
Variable Va%ieernt RMS —

Demand

More
Competitive

Supply > Demand

Product Variety

Heterogeneous

Customer Needs Prockicte

<M= THCHY S| B>

*Yao, Xifan, et al. "Enhancing wisdom manufacturing as industrial metaverse for industry and society 1
5.0." Journal of Intelligent Manufacturing (2022): 1-21.

Mass Customization

DML -
Mass Production

CP-
Craft Production

XA >

Volume

**Qin, Zhaojun, and Yugian Lu. "Self-organizing manufacturing network: A paradigm @
smart manufacturing in mass personalization." Journal of Manufacturing Systems 60 (2021):

<Mz Dj2Chy & At




MS 7Hd | KOREATECH

o = 0 I
A= Mo MH|AE $lst () #=1ens 3q%ia

r°l-

r|o
rt
ot
Ot
rr
ot
o
<2
il
=
A
>
)
o
10
-
x
x0]
)
N

= Ap7[=E M= A AE(SOMS?)
A

e e ME ABEEON AAR TS HTASHE D24 X8 HE A2
*SOMS(Self-Organizing Manufacturing System, Xt7} & X = A|AR)
<7|E M= MAH> <02id soms: Q! S5 CHE g 4>
HE 9A.25 || 28 anas [ seza |p[ o BEE JEEEAEE I >g;§'xg:-:;> o
E e _
R &m [y &
== T %[ %
l I %tﬂﬁ%ﬁg@ .
- e AN
z '@$ ygﬁ/%‘/‘? I
il A
- TS
«—— —=h
s ups =2

14




SOMS2} A HEHH L

of 24| {3 HaREATECH

» EN N EO| LT MAY XHoZE MAE Fao MEx A|AE I CHFEAH SOMSE
" Dol BEY F2O0|LE MM T2l A T2} RIEMOZ BHE M4
3 A o . o
. OIS DEIH AL MES ASA QTARSS BEAF|E 28 RS XHEx
OS2 MM/Ad5/B6t 1 =0 XM T dotES AM A SE0 M
M= 20fF MY O EfH A
QAAIY 24 SOMS
MAH LLM M&S 2% ME AA/ES/ER || A2y 33 28 -XF3t || XX &Y
_ LA oo 24 2K . MH| AEH O|O|E
28 W78 T B irg ey § 1 39 g8l g ool
[ Mz E3 C)x|e =9 27t
o Q o1 ’
ME& AEA 2TA 70 B2 ! RS
22| AYAL 2}Ol
Al = H} f Orxd] =2
SR Nebkilis =B EN TS v gAY Qe aw
, L l v \ 4
A—IH A—IH A—IH A-IH A'lH A'IH A'IH A'IH
_E_%jxl_ _—||_7_|-|| EAl’EBl’Ecl’EAll’EBl’Ecl’EBl’EAll’




Edl cdl
BE oplan 2R [ ey
HIERHA Foj — oy = . = ol St
B - LY DEfH A BT MY S317|51 HEA 28/7|8 7|50 Zay nu
. MY HEMHA » PaaS 7|2t ME{AH| =52 2 |-Metaverse 22| 0|3t A 72 Bl Z. X2+ NS
BICHXE RIS HERHA Al
Industrial 0 [-Metaverse A |-Metaverse B |I-Metaverse C |I-Metaverse D oo
Metaverse Services
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-------------------- "" [-Metaverse |F
Industry Specific Platform
Industrial - C-Metaverse IF
Metaverse
Platform(PaaS")

Metaverse Common Platform

*PaaS: Platform as a Service

“SaaS: Software as a Service
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Real World

N? Industrial Metaverse Platform
Virutal World

Al-Driven Process Optimization App.
3. Virtual T — .
.. Commissioning

sk traming module
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35;‘)} #1 Data-Centric Middleware-based Networking (DDS, ROS)
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o m _ % 1. Digitalization Dlgltal Twin Repository

Simulation Engine

Al Engine
M o % i Unity O PyTorch
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AGV

1F TensorFlow
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