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I Emerging High Tech Industries
-

America’s Top Companies (1917-2017)

* 1917 (Asset Value : Mil. $) » 2017 (Asset Value : Bil. $)
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I Manufacturing vs. Services in US

Annual Share of high-tech employment Advanced industries sector job creation
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Services (50%)

* Computer
Systems
Design

. * Web

: Search &
Internet

*S/W Product

(2013-2015)

60%

0%

1994 2014 2024

X% U.S. Bureau of Labor Statistics

% Brookings’s analysis of Moody’s Analytics estimates —_—
-4 - KIMM =211 72



I Industrial Production of US vs. EU
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I Industry 4.0
-

First
Industrial
Revolution

through the introduc-
tion of mechanical pro-
duction facilities with
the help of water and
steam power

First mechanical
loom, 1784

1800

Source: DFXI (2011)

Second
Industrial
Revolution

through the introduc-

tion of a division of la-

bor and mass produc-
tion with the help of
electrical energy

1

1900

From Industrie 1.0 to Industrie 4.0

Third
Industrial
Revolution

through the use of elec-
tronic and IT systems
that further automate
production

First assembly line,
Cincinnati slaugh-
terhouses, 1870

N

First programmable
logic controller (PLC),
Modicon 084, 1969

Degree of
complexity
Fourth ‘
Industrial
Revolution

through the use of
cyber-physical systems

2000 Today

Time
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I Glancing at Tipping Points

2023

SMART CITY

2018 2021 2022
- Storage for - Robot and - The Internet - implantable - Ubiquitous - 3D Printing - Driveriess ~ Bitcoin
All Services of and for Technoioges Computing and Cars and the
Thlngs &= Bg Data for - 3D Pri nting Consumer - Al and Blockchain
- Wearable Decisions and Human Products Decision-
Internet - Vision as the Health - Al and Making
- 3D New Interface - The White-Collar . Smart Cities
Printngand  _ oy Digita Connected JODS
Manufacturng Presence Home - The Sharing
Economy
- Governments
and the - = -
Blockchain &y ;
., o
- A f&, ESharing 3
Supercomputer in Sl
Your Pocket & =

Source) WEF 2016 : Mastering the Fourth Industrial Revolution

Source) Deep shift, WEF(2015.9)
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I Machinery Tech. Stagnation

Marine engine fuel efficiency development

Semiconductor fabrication

Large Vessel Diesel
Engine Efficiency

60 14

(source: energy efficiency centre)

16Gb | ~

DRAM density

1Mb
85 20
(source: flash memory summit 2015)
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I Machinery Tech. Stagnation

Fuel consumption reduction in cars

15%
(CAGR 0.8%)
43% Reduction 15% Reduction
during 15 years during 20 years
(“75~90) (‘90~09)

(source: D. MacKenzie et. al., Applied energy, 2015)
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I Machinery Paradigm Shift

Machinery 1.0 Machinery 2.0 Machinery 3.0 Machinery 4.0

<

Machines with

Mental Power / |
J

Machines with Physical Power /

Human

)H’umanachine

Partnerships

Intelligence Level

Mass
production

~ Mechanization

the late 1700’s the late 1800s the late 1900s around 2020

e
-10 - KIMM EI=21 378
——



Unstructured -> Structured
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I Machinery 4.0 / Philosophy

4th |ndustrial
Revolution

Human-machine

Machinery 4.0

Partnership

Structurization

Intuitive Design

H2M & M2M Connectivity

Mass Production of
Intelligence

Personalization
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- - - - Cyber World Physical World
I Machinery 4.0 / Strategic Directions |
w— @ . |
e
@
1 Mass production of intelligence

:V'?SIT_ - Digital transformation of expert knowledge & machinery O&M data

ntelli-

L el - Cloud intelligence transfer to edge machines for human-machine collaborations

2 Machinery service platform developments based on Al
- Autonomous mfg. platforms for design, processing, O&M, etc.

Platform
- Autonomous working platforms (recognition, decision, cooperation, etc.)

e Disruptive technology exploration to face challenges in machinery industry
- (e.g.) Manufacturing without molding process / Frameless machines

Robots with artificial muscles / Super high speed transportation systems

e
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I We are focusing on...

-
Al-based Design Platform CPS-based Service Platform
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“Securing future promising technologies to accelerate key industries and to cope with changes in job
opportunities”
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Design &

I Smart Design Platform Engineering

© Development of smart design platform utilizing machine simulation technology

= S/W platform(From Design to CAE) of 9 core mechanical module and components (‘16~’21)

- Gear trains, Gas turbine burners, Micro dust collectors, Bearings, Injection nozzles, etc.

EERE

HEET ] 2E

G esvinan
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Design &

I Intuitive Machine Design Platform(’18~) Engineering

@ Demand-based intuitive design from non-professional designer

= Core tech: Associated industrial design data, expert knowledge, CAE verification tools

e.g.) Drone body design

Al-based intuitive design: Propose multiple design drafts — selection

Bigdata tech. Al-based design tech. Post-processing data/re-learning

Expert knowledge System
(self-learning)
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I Al based Plant Management System Platform

@ Al based monitoring, predictive diagnosis and damage management technology

Al based predictive diagnosis & damage management % I;’Ir;::;t;\ll:
U

- Special purpose

pump system
- Failure by internal factors
- Fault high-risk system

- Ship pipeline system
- Big data - Failure by external factors

- Mach_ine - Fast recovery system
learning

- Deep
learning

Al
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Innovative

I Industrial Dual Arm Robot Mfg. Tech.

@ Cooperative robot in assembly line with human worker

= AMIRO : Dual arm robots capable of packaging/assembling in cell production process

= Human-friendly Collaborative Robot in Mfg sites Motor, gear = human like muscle

,,l,. "J

- Artificial muscle actuator -

—
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Innovative

I Mobile Machining System Mifg. Tech.

@ Environment adaptable machining platform developments
= Mobile drilling/milling machine based on diverse moving mechanisms

= Free form workpiece machining module with less than100 um precision accuracy

Concept of mobile machining Mobile Machine Platform Topology

‘ yi E )
Workpiece on the machine — }
ﬁ " 4
Frameless / ~ )
machine tool "\rr
Machine on the workpiece Crawler type
. __(workpiece is machine support
=g i v structure)
e G 2o =
i
Car wash type Cherry picker type
(using gantry structure) (mounted over mobile platform)
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Innovative

I Autonomous Working Robots/Machines Mfg. Tech.

@ Autonomous working machines in unstructured environments

= Autonomous operation based on Artificial Intelligence

= Human-machine collaboration, machine-machine collaboration

Autonomous & Collaboration Robots/Machines

1, . .

1 \ L) h
IR & cognition&
B8 control *

<SME Mfg> <with obstacle>

Tele-operation

<Tool usage> <Collaboration>
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Innovative

I |\/|€t8.| 3D Prlntlng Mfg. Tech.

© M3P(Metal 3D Printing) technology developments (‘16~18, 26 Bil. KRW)

= Commercialization of Metal 3D Printing (PBF, DED, ME) equipment with high industry demands

Metal 3D
"™ Printing

v

L)
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Innovative

I Flexible Electronic Device Mfg. Tech. Mfg. Tech.

@ Roll-to-Roll processing and Micro LED Mfg technology

R2R Hybrid flexible device Micro LED Mfg Tech.

Current LED industry KIMM

Apple's investmentin micro LED —-— Lo Jin o L 202 ]
predlcted tolead to future Apple Watch Google Invests 15 Million USD in University Spin-out

with longer battery life F

Google

RiNexd @éﬂera lonfdisplay) ﬁ@@hm@ﬂ@@y@

(=t

Apple fain ! @@@@H@

- Transparent electrode printing technology -

o ——
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Fusion

I Al based Wise Farm Building Tech.
-

@ Reduction of urban agriculture energy & utilization of building waste energy

= Urban agriculture : energy reduction + Urban agriculture expansion

= Building energy : energy reduction + Distributed power generation expansion

Rooftop Greenhouse (RTG)

oKz 'I'/

Mg - -
|k | Urban Building gé |

Q Building’s Energy Source (Heat/Electricity) ©

WISE = Waste-free, Intelligent, Sustainable, Energy-efficient
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I Nano-based Omni-TEX Technology Tech

@ Next generation nano-micro element platform development

= Breakthrough of textile fabrication technology through fabric type stretchable nano-micro process

= Core material & process technology applied to smart wearable, advanced sensors, immersive actuation interfac

Energy storage element
—!— —
_!_ -

g ﬁ——;?_LHF.ﬂA— T

=L ‘
= (Omni=TEX)-—&

= Fabric type capacitor, solar
oell fncIJon powergeneratlon
Sensor \ Actuator -

= Fabric type highfunctional
luminous bod
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