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Trends Shaping the World

CIX| 43}
~ CIX|E CHE8

Artificial Intelligence

Sustainability o
X=H71sd (&8A-A13]-21R)
_ content
~ el CHZ et / ESG
Inclusivity —_—

D 2024 Consumer Technology Association®

(Source : CTA, Prof. Y. Joo) Prof. Dr. Young-Sup Joo - September 2024
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(Source : Deutsche Messe)

Industry Trends in Focus

Al & Machine Carbon-neutral Industrie 4.0 / Hydrogen & Fuel
Learning Production Energy for Industry Manufacturing-X Cells

Vv

C|X|E s} NI =20
(DX/AX) (Sustainability)

(Source : Prof. Y. Joo) Prof. Dr. Young-Sup Joo - September 2024



CES 2024 sial 7|9¥= © “Human Security for All” 5
Environmental Access to
Protection Technology
Food S t Economic
00t SECUrty : Security
Human Security
Access to for All Political
Healthcare Freedom
Personal Safety Community
& Mobility Security
XH7lsd Sal AMiELe| x5

(Source : CTA, Prof. Young-Sup Joo) Prof. Dr. Young-Sup Joo - September 2024
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CIXIE-Al ChEtdr C| X &=}

- “Connectivity + Data + Al”
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CIX|E CHZ &l : Digital Transformation (DX)

11

a 2020ALCH= CIo|E{2] AICH : CES HI7|IEdHI=

Q AEUERMAE Ojo]E{2] AJCH AL} - " CIX|&E CHH

1. Mechanisation 2. Electrification 3. Automation 4. Networking
» &
mW o= e
[Trxrrxzxszaizaixay 4. industrial revolution
ased on Cyber-Physica

Connectivity

+
10T
Big Data
Start of 1970s AI

(HZ, HlolE, Al 7|

loT loT
Interne:::af Things - Intelligence of Things
i [410| E{ XS
5G/6G Al

31 " O] EHAI

(Source : DFKI, CTA, Modified by Prof. Y. Joo)

= [Connectivity + Data + Al] 7|Hte| DX 2k &I} 271 U 7|¢je| MEBLZ
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Enabler : Digital Transformation (DX) & 7|= 12

C{k}}%%d Technology sical Based Technology

10T Al Mﬁr Robotics
= 72N = ‘

\ —___ |
Data Bloc;y;ain ? VRIARIXR 7 3D

(Big & Fast) | Metaverse Printing

i

Convergence

Platform Technology

Computing Micro- CPS Energy
5G - Cloud Electronics Digital Cyber alvil System
6G : Security Ul/UX

- Edge - SOC Twin - Battery

(Source : Prof. Young-Sup Joo)
Prof. Dr. Young-Sup Joo - September 2024



d Digitization, Digitalization & Digital Transformation

Digitalization

Digitization

- CIX| 2 C|ojE] 7|t
AF Z2 M2 AU

. BE Hf|0|E{Q)
TR NER!

v Transformation

= State Transformation

(Source : Prof. Young-Sup Joo)
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» Business-Enterprise-City-Society-State Transformation
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DX 7|HI2E A|F LI=, 7|z, MY 7S S dlefst Cjekst BM JiE 22

O HMZ-Mu|L =52 (P/S)

= JHel=t/SbE e, R =M S, MHE/7|HREYE ME; xpES
A HMZd Mu|£2| gt (P+S)

= ‘MiE2l MU|23} (XaaS)', HiFIVIXI/#HEESE =
0 SUE CP)

- 2271 IAXS AUGHE TIRIEY BUE

= ‘Total Solution Provider’ E81& : M|&-AH|2 Bundling S
A HZ2 =82l Sl (P+F)

» 2, ‘Pay per Part’ S ME22 BM X|&, Project Financing &
O ME2 H[EL|Z2HO| XS5 g X 5E

= MOQ(Z|&FEE) 34l BM, HI0[E] 7|€t BM, ‘020’ & ‘040’ BM, IPR 7|8 BM S
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Less A
Competitive
Supply < Demand

Steady

Demand

Market
Product
Volume

Variable p_er

More
Competitive

Supply > Demand

Mol iS5t

MaS.s =)
(&%

B2B Process

19
o= = =
MAH I FdH MEF X}
T B2B B2C
Process =7t ofst IEE, MEE
Discrete = XtSXl/7|4 & & M, SCHE

Glgbalization

B2B Discrete

B2C Process

B2C Discrete

Product Variety

Customer Needs

(Source : Yoram Koren, modified by Prof. Y. Joo)

O,> (O \
o
Heterogeneous
Products
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A MSLe| MH|A S} (Servitization / XaaS) : L2 &l
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0
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JI= Total Solution Algd
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Google Cloud Platform

(Source : Google, Amazon, Microsoft)
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d “Total Solution Provider” BM : A4EjA| €1Z 7|4} AHE-E— BM
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(Source : Prof. Young-Sup Joo)
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3] HZFu =52 set (P+F)

d “Product + Finance” BM
> NS =82 ZAehst Ciakst Al
- M Financing 7|, 7|= 7|4t &

> Al @ eZBI|UEL, Turbine/2E 7|, ERHE, MK} S

=TT

GIO e

Q Al : S5 Aol “Pay per Part” BM

> Trumpf Groupa} Munich Re & Yd

= Trumpf Group : &l0|X HEZ| S 22714 71
= Munich Re : Financing 7|24

> Revenue Model SAl
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25

(Source : Trumpf Group)
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Al CHEEHAX) : C|X|& CHHEH(DX) 2| i (1) 26

d DX’s 3 Key Components : Connectivity — Data - Al
v' Connectivity : IOT, Sensor Network, WiFi, 5G/6G Communication, etc.
v’ Data : Big Data & Fast Data (Real Time)
v Al MME-BRE-|EE Al, Cloud & Edge Computing

(Source : CTA, Modified by Y. Joo)

- = - - — T - -
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A e e
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loT loT
Internet of Things Intelligence of Things
Connectivity Data Intelligence
5G/6G Al

Prof. Dr. Young-Sup Joo - September 2024



Al CHEIEHAX) : C|X|& CHHEH(DX) 2| s (2) 27

A MoA Al 2] - MMe-ERd-0=d Al 2E}
> =2 20k : [MIZF H MH|A &2l + ¢ /Operation AN S{AM]
> Z9] HiH : [Cloud 7|4t Al + On-Device Al]l 42 (Hybrid Al)

= Cloud 7|8t Al : OO|ARAZE/QEAI, 72, HI0|H M= Al AF= (LLM / sLLM)
= On-Device Al : 7|AIZHH|, X=X 22 =2 ADEE pC £0j| Al EHY (sLLM)

& 5F/Operation
d4k8 =4l

e U L e

of Al
=

oA &, 70, M4 SLolf, Zol] S
2 M Cloud 7|4} Al

Prof. Dr. Young-Sup Joo - September 2024
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Al CHEEH(AX) : C|X|E CHEEH(DX) 2| sHAl (3) 28

[

ol

Q M= 20| Al CHXEHAX) = AlS] 3CH ZH =0 2 =

[

Classification Classify/label visual objects

Classify/label writing and text

H = Classify/label audio
= Cluster, group other data
Discover associations
Deep
Prediction Predict probability| | earning
Forecast
0:“ =
i | Value function estimation
Generation Generate visual objects
Generate writing and text
AH A .
o O Generate audio Transformer

Generate other d LLM

(Source : McKinsey Global Institute, Modified by Prof. Y. Joo)
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Q ME MME Al : X120 Ci3 Y HE|=EH(Multimodal) 7|4t
> BEX, PLC S 7[AIgH|2] E4 M0 Z £ZE0| 3, HiE R 3 24,
51

CIXIE EZ 718 Al=80|M X =X}, &Y HIEH L s S S-S

29015, Mo s (v

Of|x|ZH|, =22, XX KIA

AISH0, LERY, X228t

Foundation Model
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2
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o
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~

MHE Y8 Al .

(Source : OF7|LEEEA) Prof. Dr. Young-Sup Joo - September 2024



DX-AXe| MZAZXZ191 4I0|E{ MEHA = 30

d Manufacturing-X &= : S2/EUL| M= HI0|E| 25 MEHA| 2= O|L|ME|E
« M= OlolE{e] MM, £Zl, 712, BM, H7| S HF7| 22| : 2zt == Olo|E &=

ClojE] 1= E:' [, BE53), 82

CIolEl/Al =3 &5 3 CIX|E AN |4 55

Use Case =& A 1 EIANHIEZF(Carbon Footprint), =& M(Traceability),
Gaia-X = Catena-X = Aerospace-X, Process-X, Robot-X &

2 Al2ll(Use Case), 712 M7 .=',=. |

3

1>
oin

Including SME
and additional  Transfer-X<—
sectors

Energy
Semicon- Aerospace- Data-X,

ductor-X X

Research and |

development:

Industry Use
Cases

Process-X Robot-X

(Source : Factory-X)

Common
Base

Shared technical base layer

Regulatory framework and standards
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SDx : Software Defined Manufacturing & Factory 31

d Why we need SDx, including SDM, SDF?

» Flexible Automation & Adaptable Production System : Software Upgradable
» New Business Model : SaaS (Software as a Service), Data Space, etc.

s Motor
i) Ja '

Control Station

Software

O Defined

Manufacturing

(Source : Arena2036) (Source : NXP Semiconductor)
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“Man on the Moon”
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Mission
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projects
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1
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r
1
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w
1
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Portfolio of
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(Source : EC, Prof. Mazzucato)
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urban
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electric mobility
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Challenge —
I 1
L 44
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B
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! ) ! Reach net zero greenhouse gas emissions balance of 100
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: : I 1 1 *
A R AR
b Real Estate Energy Mobility  Sodial Sector
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& cross-sector Construction ; Environment Behavioural

Citizen
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e-government
streamlining
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footprint
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R R .

Mission
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& cross-sector

R
P

R&l Projects

&
CLEAN OCEANS

4 4
v v

A PLASTIC-FREE OCEAN

Reduction of 9( of plastics enterin environment
and collection of more than of plast t in our oceans
seas and coastal areas
I
- T [ \
A 4 4 a0
Chemical Social o } Human
industry innovation Hic health
- . I[)esign Waste
Marine life ~ Al technology management

Sector

Autonomous
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plastic
pollution

Re-usable and
biodegradable
plastic

Image recognition
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marine waste

packing items
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personalised
collection

services

Plastic and
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digestion
mechanism
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Areas of interest
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.
-

R&I Projects

CITIZEN HEALTH

R S T

Medical i Service
Sactpr Social Sector  Pharmaceutical Sector
;' Consumer Design o "

Tech sector goods S = Behavioural

Innovative
techniques for
personalised
diagnosis of
Alzheimer's

Al support for
physical and
intellectual patient
independence

Social
standands and
caregiving
approaches

!
understanding of New personalised » :‘
probability of treatments for ;i

acquiring neurodegenerative S
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(Source : US DOE)

Value Added
Applications

Electricity Hydrogen/

Natural Gas
Infrastructure

.

Product manufacturer

. B

Service provider

Restoration

g © T 0w =
(RIE) >, ~@

v

Power
Generation

N\

Synthetic
Fuels

NOILy1304%

Upgrading
Qil/
Biomass

Extraction of o
brochemical Energy recovery Y
feadstock? l ‘ ';
. ° ot Leakage to be minimised
Landfill Hydrogen Other Metals
Generation End Use Refining

1 Murting and fuhing
2 Can take DOtH post-harvest and DOSt-CONSUMEr waste a3 an INDUL
Source: Elen . toam

Concentrated Solar Power

&8 AN — M5 s4 AR
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HiS}-2|7] : EFIASE] (Net Zero) XZH

Q Digital Product Passport (DPP) M= CHS Al
» 20274 HE{2|RE HE, 0|F AISXIZE i

37

1O
Repurposing,
remanulscturing
and recycling
Durability, reusability,
m':;:z:;::fm Waste shipment Hpﬂmdlhlllil::ymd L‘l"
repara
Forced labo .!- * Digital Product Passport
orc r -‘h \ Municipal waste (DPP)
[t e
B - @
| | | '
Y = n =
- ——_ rmation
m — Sustainability Lh requirements N
Deforestati e Extended prod
Recycled station m mm—— r“pn.mp;;m:ur 'L-—"
content Packaging &

Industry-specific
regulations

(Source : Kezzler)

packaging waste
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