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18" Century

Industry 1.0

| Mechanical production facilities
run by water and stearm power
® Enginsering Science
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20" Century

Industry 2.0
i Mass production run by a division of !
labor and electrical energy
| Mobilty

| » Microelectronics »ICT
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70s Today

Industry 3.0 Industry 4.0
Automnate production by IT i Cyber-physical production ;
systems and the use of electronics systems
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Advanced Manufacturing Strategic Innovation Industry 4.0 Made in China 2025
Partnership 2.0 \ Il
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[Smart Manufacturing Leag  &mr

G HEEE EU-level Initiatives
Cﬁal.ltlﬂn] =29 » Application PPPs: Fof, SPIRE

* Rockwell Automation 20 |3 smer

Overview of Digital Manufacturing HRlCEEAEE S
Initiatives across Europe EE=EME

MO 7 fesi AERE,
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» FIMECC PPP Programmes

-STEP, SIM =X =3
» Smart Anything Everywhere g:\{‘ixs i " = I_II-” q g
» ICT PPPs » Industrial Internst Business
IoT it F
Produktion 2030
Multi-region Initiatives

» loT pilot Factory (IoT PFF)

» Vanguard Poland
y| - INNOMOTO
» INNOLOT -1 > o
¥ » Digital manufacturing for the SME H 1| )
United Kingdom (Mazovia) —Al O X g _';_I y 2014
» High value Manufacturing Smart Industry
» Innovate UK

» Action Plan forpManufacturing (Scotiand)

Germany
» Industrie 4,0
Smart Service World

>

»
Belgium »
» Made Different
# Flanders Make/IMinds (Flanders)

Austria ]
Produktion der Zukunft
France
» Usine du Futur

» FoF Tie-de-France

Portugal
Produtech

European Initiatives are in red
National injliatives are in blue
Resginnal Initiatives are in grecon

European Commission
Ao-'I E Er EH g : DG CONNECT. Unit A3, ML

SUNGKYUN KWAN UNIVERSITY MEG «-Manufactur Ing /

» Fabbrica Intelligente
» Ass. Fabbr. Intell. Lombardia

Greece
Operstional Programme in

Estrategia Fabricacion Avanzads Region Western Greece

(Basque region)
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Cyber Security Big Data [ )
- Stronger protection for - Making sense out of
internet-based manufacturing S - complexity
- Technology products - Creativity
with Longer life cycles - Collaborative manufacturing
@ Sensors Advanced
 Zero default/deviatio Manufacturing Systems —
Er aetEul e viabon -CPS Mass Customization
- Reactiity . N I
- Traceablility - Mumerical command - Cus._-:J mer and marketing intimacy
- Predictability . [Full autornation, Totally - Flexibility
- ] interconnactad systems, - Perfect match of custorner's needs
'@ M2M communication) with mass production efficiency

30 Printing additive
manufacturing
Serap elimination .
- Mass custormization Autonomous Vehicle
- Rapid prototyping - Flow optimization .

- On-demand manufacturing

- Increased security .
ﬁ - Lower costs
* = Fe '

Logistics £.0
- Fully Integrated

supply chain
- Interconnectad systems
- Perfect coordination

e e e = ______.,m

Plant of the future

@ Advanced Materials Robot Internet of Things

- Smart valuz-added products - Real-time autenomy/productivity - Object tagging

- Technical differentiation - Full transparencyl contextualization, - Internet-to-object

- Connectivity comprehensiveness, collaborative communication via low-povwer

robot] on data reporting radio
- Real-time data capture
- Optimized stocks
- Reduced waste

(Roland Berger, “INDUSTRY 4.0:The new industrial
revolution How Europe will succeed”, 2013. 3.)
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s LA0IESS,

Cyber Security Big Data

- Stronger protection for - Making sense out of
internet-Dased manufacturing complexity

- Technology products - Creativity

with Longer life cycles - Collaborative manufaciuring

@ Sencors Advanced
d o Manufacturing Systems
- Zero default/deviation -
Reactiity e -CP5 Mass Customization
. Tr;:eevtlfili"\- - - Mumerical comemand - Custorner and rarketing intimacy
- F'l'edicIEbil‘i-" S |y [Full autornation, Totally - Flaxibility
e B | interconnacted systams, - Perfect match of customer's needs

M2M communication) with mass production efficiency

- On-demand manufacturing

AOIHE A IAE
[Cuber Physical Sustem)

30 Printing additive
manufacturing

- Serap eliminatio

@ Advanced Materials Robot Internet of Things
Logistics 4.0 - Smart valuz-added products - Real-time autenomy/productivity - Object tagging
_ Fully Ints ~ ted - Technical differentiation - Full transparencyl contextualization, - Internet-to-object
Suu:ly C::I: - Connectivity cornprehensiveness, collaborative COMMUNICAtIoN Via Llow-power
robot] on data reporting radio

- Interconnected systems .

_ Porfect coordinaﬂt;tn - Real-time data capture
- Optimized stocks
- Reduced waste

Plant of the future
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Digital
Twin

Digital Twin: & Xl 2t
2t2 Ao 20| A,
SD|3tC o EM ISt
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(Roland Berger, “INDUSTRY 4.0":The new industrial revolution How Europe will succeed”, 2013)
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* CPPS (Cyber-Physical Production System)
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MES— cont I'D| nd Reacti i
Cyber World » eaction (proactive

- reactive) Decision-maker
Cyber Twins
= wis f W Nr= 1 Prospective analysis, prediction Decision alternatives
1 ! | l‘ o ; | ( | ! and dassification of deviations evaluated
IET IS / 1" 4o ft | B | e J
CPS : ».’ | - - : . - - :
Q‘ ‘ A 7 ‘ ‘ { Off-line Simulation Proactive Simulation Reactive Simulation
H Evaluation of system On-line, prospective On-line, disturbance
: robustness mode handling mode
¥ v .
Statistical learning - s
. . prediction & kPl Or-- Al
< PO PP @ classification models ,."‘;foﬂ__, Alt2
us| PRt uint -! .
h_"‘x:‘“-O’\\ 5
Physical Assets T R .
Physical World & : "
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XIS EA (Digtal Twin, DT)

« S AHIOD, ZE2MA 2 AIAH S)S0l B2t OXIE SHEE
2N, FEF)EHO 2 e 2H RASO S48 & S ¢l
AU WA 01S0I LY HSole X SES RAGHH TIE/24/
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Garter Hype Cycle for Emerging Technologies, 2017

m

‘ Connected Home
Virtual Assistants Deep Leaming Plateau will be reached in:
o Platform Bien, Machine Learnin 9 @ Hless than 2 years
Smart Robots Y\ Autonomous Vehicles @ 2to5years
Nanotube Electronics
Edge Computing @ 5to10years
Cognitive Computing
Z\ more than 10 years

Augmented Data
Discowery

Blockchain
Commercial UAVS (Drones) HI OI H 0“ a EI E'I A

CIERIEE

Smart Workspace

nnnnnnnn
Cognitive Expert Advisors

Expectations

LLLLLLL

£ Artificial General
4D Printing /X, Intelligence

Smart Dust /X
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DYP Dashboard

File  Tools

DYP Dashboard

b HEY: HE oS
i TZ 3¥ 51 20(¥5) T Lot¥s: Lot¥=
SOY/TE HT Z 3 1A 0l B3 04 AE dS
24 o3

2y eC

™ “ = R 2 E ‘
0
590 0 . 4,
{1 St -
i | . o0 c} o & ; ® == %= EEEEE ] i_ -
label2 label3 i - -‘
B ag

Z=ds ol 4T oS

dEFE ik k=3

i,
1}
'

setup O/ 2




2 X HE Al
91dI0IE] Vit S8 X X2L/HI0] (1/3)

Q
7
s

L Ch== Dl S8 Ml HAl 25 efat= ? st
SIHI0IE 218 CPES (Cyber Physical Energy System)
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CPES 2
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e
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Energy-Productivity Optimization Services o= s

Layer

& application ‘

Real-time Monitoring Real-time Analysis

Energy Usage Monitoring Similarity Detection Energy usage pattern

Leak Detection

Batch-Analysis

Owverspending Factor
Energy-Productivity Association

“=  Information
System Layer

Energy-Manufacturing Big Database Bill of F_neg_y Generallon Englne
=

g

4M1E Big Data Analytics System

E .w-ra\- EE e

““1.Network Layer

Blustooth
Device Management

11OT Multiprotocol Adaptor
RE 232/4BC s MODEUS

UHF

Self-organizer Message Generator Legacy Adaptor
SDR Handler
Self Healing i

Self Management

Temperature

Shop Floor

X(1,1.4)
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Raw Data
Layer

Standard Data
Layer

Application
Layer

Real Factory

\

: :

CAD File

T )l

>

\,

O ¥

Real-time Data
Data Standardization
Robot Code | Scenario Datd | Base Model

e |

<

Z

Data Parsing Module/ Plugin API

(

\

Digita Twin
[Robotics Simulator)

<

J
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HA|Zt Tracking 4\T (300CH/8h — 650CH/8h) ~_ (15,195ppm — 6,844ppm)

6,\3 m 2O OF L /:\?\FG e-Manufacturing Y

1396 J - SUNG KYUN KWAN UNIVERSITY -29 -




6@;&3%2*:&

139 ) SUNG KYUN KWAN UNIVERSITY | 30 - /




Smart Factory 7% Z1}

AA|ZHHI0|E =3 | Mits® 210% S ‘ \l/ 38 EEYE 55% &%
AA|Z} Tracking N (300CH/8h — 650CH/8h) ~_ (15,195ppm — 6,844ppm)

2018 F8 A1} % 20184 10¥ 7|E

[CH) [%] 6,844 [ppm]
90%
1734 ‘184 174 ‘184 174 ‘184 174 ‘184
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