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T E oM
Fred Fischer

S2O|At

Director of Applications, Products, and Technology
AEBFEIA|A

Stratasys AP Ltd.
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Fred Fischer is the Director of Products, Applications and Technology at Stratasys AP Ltd., overseeing
applications engineering, product management and market development in the Asia Pacific and
Japan region.

With more than 17 years’ experience in additive manufacturing industry, Fred has led global
initiatives in application training, education and channel partner enablement, promoting various 3D
printing solutions and contributing to the development of new applications across different
segments worldwide and in Asia.

Fred has served in different roles at Stratasys, both in the United States and in Asia, including
applications and materials product director, business development director, sales channel manager,
marketing manager and product manager, making him an all-rounded 3D printing solutions expert in
addition to being an experienced engineer.

Fred holds a Bachelor of Science degree in Mechanical Engineering from the University of Wisconsin,
Stout. He is a frequent trainer and speaker at domestic and international events related to rapid
prototyping and digital manufacturing.



President
GE I}A|ABEI= ZAZ|0f
GE Power Systems Korea
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Mr. OJ Kim is a President of GE Power Systems Korea Co., Ltd which is the HRSG business unit of
General Electric (GE) in Korea since August 2016. As the President of the Company, he is responsible
for the integration of GE HRSG business operations in Korea, Vietnam, and United States.

Since April 2012, Mr. Kim has been CFO/COO of General Electric (GE) in Korea, a global technology
company. As country CFO/COO, he had successfully lead GE Korea’s growth by implementing new
simplification initiatives and uniting multiple GE business into one GE Korea.

In 1994, he started his professional career at KPMG New York Financial Services where he worked
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for 13 years as an auditor, accounting advisor, and consultant. He finished his career at KPMG career
as a director of Global Conversion Services. During the US subprime financial crisis from 2007 to
2009, he worked at Swiss Re Capital Market Advisory as Head of US finance, managing Accounting
Policy, Financial Reporting, and Management Reporting.

After living in the States for 19 years, he returned to Korea in 2009, taking position as finance
director (SVP) for both Standard Chartered Holdings and Standard Charted Bank Korea. As Head of
Country Finance Department, he oversaw financial reporting, regulatory reporting, and K-IFRS
implementation.

Mr. Kim received MBA from University of lllinois, and bachelor’s degree from Yonsei University in
Korea.

Mr. Kim is a member of American Institute of Certified Public Accountant, Illinois and NY CPA
Societies, and Banking Administration Institution as a Certified Bank Auditor. In American Chamber
of Commerce Korea, he had served three years as a board of governor and continue to take part as a
member. He is also a member of Operation Committee of Korea CFO Association and Korea Special
Olympic Committee.
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Seungwan Sohn
&
In-country Representative, VP Sales & Marketing
OI=0[E| MX|Z 2|0}
Intuitive Surgical Korea, Ltd.

Zo|ZL|oF MLUHYY =ZAtE &= Intuitive Surgical®| XtZ|ALQl Intuitive
Surgical Korea®| ot= CHEO|X} FEY A OHAHE EE FAYES st ULk Oo[Fo=
AR HE #e2l/eE FH| ®ME AR|AtRl A4 mC|Eel MEF 7|=2o[A I OrAE ™Ef

BHY O/A= AL

Stryker Korea & ASEANS| Ot &l OJAFR = RO, KPMG, IBM2| GBS At E, Nemo Partners
2 Watson Wyatt (21X Willis Towers Watson) S0|{A] 9B 0|72t AY HAMLES 2Lt

0= L AQAECHSH W (Northwestem University)?| ZIZ21 A YCHSHKellogg School of Management)Of| A

MBAE F S0, MSO =istnt datst MAL sfeh stAt o498 2 QUCt

I B |

s 79 T8 /=2 Y EXo 7|0 S2E 780 20174 68, &Y #ES

Seungwan Sohn is In-country Representative and VP Sales & Marketing of Intuitive Surgical Korea, a
fully-owned subsidiary of Intuitive Surgical with its headquarters in Sunnyvale, California. Prior to
Intuitive, Mr. Sohn served as Director of Strategic Planning and Director of Marketing Strategy at
Samsung Medison, a subsidiary of Samsung Electronics specializing in healthcare and medical
equipment. He also worked as Marketing Director of Stryker Korea & ASEAN. He spent about nine
years in management consulting through KPMG, IBM’s GBS Division, Nemo Partners and Watson
Wyatt (now Willis Towers Watson).

Mr. Sohn holds an MBA from Kellogg School of Management at Northwestern University, USA, and a
master of science in biochemistry and a bachelor of science in chemistry from Seoul National
University, Korea.

Mr. Sohn was awarded a Letter of Commendation from President Moon, in June 2017, recognized
for his contribution to trade promotion and the foreign direct investment into Korea.
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HIHE
Jae Yong Um

R&D EELFTRIH
Distinguished R&D Fellow
ACh At At

Hyundai Motor Company

U HRSK ARIHYREO] HERHMALIALAY U ABFY

qE 0|2 HAAQAEITNStO|N SESESS A BH9IS wotc
Jaeyong Um is a technical specialist in the field of ADAS (Advanced Driver assistance System) and
automated driving at R&D Division of Hyundai Motor Company.

He has developed ADAS systems, automated driving systems and sensor & recognition technologies
since 2003.

He received Ph.D. degree in aerospace engineering at the University of Texas at Austin.
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Sang Kyu Choi

4 X|.A|-O-I [z ECI;I R&DAI E-I Xt

Director, R&D Center for 4™ Industrial Revolution

827|772

Korea Institute of Machinery and Materials

A AT MIE

HE2 eh=7|A g 0AM 4X L FRADUES
Z|AZoF HYT7|Ed ASK|S/HUOIE/AZAH AT & J]legs A
A7 AAMNLE S 02 73 (A Z0F HEMAE 7|=lotn UL

=

1993 HLE SHE7|A A0 AL = 2002H MA AHEZ 10MIZ ZHEZH O YXX|

2012 OHX MEYFYX AL 2O dSotA20f, 2005H0= MA HE2 ARUIH

5@ LA =N RS S =AU
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Ol
BHE =298 /WEstn, 4E8stes o 3L

A MEZES AH 300 |7 SR7|AATYUIL O1F EHAA AAM CfStolM e 97 FES
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At

J5 SYTHOIA JIHBE SHAFE, O EARA ABM CHStOlA 7 3 SIRH S At
st9|g wotc

Sang Kyu Choi is the Director of R&D Center for 4th Industrial Revolution at Korea Institute of
Machinery and Materials (KIMM), planning large-scale projects for future promising technology;
such as artificial intelligence-based autonomous machine system by linking core technology related
to artificial intelligence, big data, and Internet (loT).

He joined KIMM in 1993 and had successfully developed high speed operation of 10MJ flywheel
energy storage system supported by superconducting bearing (2002, world’s first) and vortex-
generating anti-fouling membrane filtration system (2005, world’s first). His research team also
commercialized 40,000rpm class ultra high speed rotor/bearing turbo blower in 2010.

Throughout his 30 years’ research experience at KIMM and Texas A&M University as a research
fellow, he had led Strategic Planning Division at KIMM and has served as a board member of Dual-
use Defense Technology Committee.

He received master’s and Ph.D. degree in mechanical engineering/rotational dynamics at the Texas
A&M University, and bachelor’s degree from Hanyang University in Korea.
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The Role of Additive Manufacturing
in the Industry 4.0 era

IY E M Fred Fischer

AECIEFA[A BEO[AL

Director of Applications, Products, and Technology, Stratasys AP Ltd.
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The Role of Additive Manufacturing
. in the Industry 4.0 era

Fred Fischer

Director of Applications, Products, ag
Stratasys AP Litd

The 3D Printing Market Today

. -
Adoption

End Use Parts

Manufacturing Tonls
o

Prototyping

18
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The 3D Printing Market Today — Still largely untapped

Global 3DP Maturity Level (%)* 3DP Adoption — In the Development Process
9%

. =
1% 3DP in Champion 13'"4: Concept Design Functional Production
o Department Experimenting Modeling Validation Performance Parts

’ & testing
=~

High
Adoption

Low Adoption

No Experience Solutions For

General +» Specific Use Cases
Purpose .
(niches)

*N=900 companies, EY global 3DP study, April 2016
ys internal customer research study, 2015

THE PROTOTYPING MARKET $12B

Prototyping Market Potential, Stratasys Analysis 2015
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YESTERDAY

One size fits all

G B B b >

TODAY

Specialized solutions for business critical applications

Specialized Solutions for Business Critical Applications

«,( A i O
A |

Aerospace Automotive SRR Health Care
Product

stratasys
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Shaping Manufacturing &
Supply Chain in Aerospace

Stratasys established a strategic
partnership specializing in additive
manufacturing to accelerate the
adoption of 3D printed production
parts for commercial aviation.

e’

Modernizing Manufacturing
and Assembly Facility

Ricoh Japan reduces average
tool production time from two
weeks to one day by replacing
metal tools with customized jigs
and fixtures

22



Enhancing Performance
and Design Efficiency in
! Automotive

. 3D printing manufacturing tooling =
and race-ready parts for the new
| McLaren MCL32 race car

!

Accelerates Product-to-
market for Consumer
Products

Japan Epoch prototypes multi-

Y color play houses to move ideas
ahead and encourage creativity in
toy designs

23



Shaping
What's Next

stratasys

Infinite-Build 3D Applications

* Accurate and repeatable production parts & tools
» Large prototypes, long layup tools, ducts and wiring structures

\ A'\\\'\; )

A\

Source: Counterpoint Market Intelligence

24



Robotic Composite 3D Applications

* High strength, light weight composite geometries
+ Composite structure, customized design, automated fabrication

Source: Counterpoint Market Intelligence

Continuous Build 3D Application

« Unattended & continuous 3D printing, automated print job management
* High part throughput, scalable to over 5,000 parts per day

& 16 Days

3D Demonstrator

Source: Stratasys customer review
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Fortus 900mc Aircraft Interior Certification Solution

Standard T16 and T16A Tip

€ stratasys

VOXEL PRINT

* First of a new breed of
collaborative academic solutions

» Control over material deposition
and the printing sequence on a
voxel level

* Infinite freedom to generate any
composite Digital Material from
PolyJet™ photopolymers

€ stratasys

26



VOXEL PRINT

* First of a new breed of i
collaborative academic solutions ’ pon

Control over material deposition
and the printing sequence on a
voxel level

Infinite freedom to generate any
composite Digital Material from
PolyJet™ photopolymers

€ stratasys

Inspiring
Innovation
Stratasys 3D Printing

28 Years of FDM expertise
19 Years of PolyJet expertise

Countless ideas enabled

27



stratasys

The New Era of Applying Additive Solutions

We are committed for your journey

28
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Radical Transformation of GE

into a Digital Industry Company

42X 0JKim

GE LI A|AEHX= FAZ|Of CHE

President, GE Power Systems Korea

29




GE, THE Digital Industrial Company

- CIX|E M7 Y S et “"GEL| Cff H A"

22 Xl C # O| AtGE, Power Systems Korea

20173 118 9¢

Imagination at work
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GE Continuously Disrupts Itself.

ofofs @ilém

ozt Hatag

NBC FL{H{& 2H[2H 7MY @) S-S
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Industrial Internet Market by 2020: ~$2258B

Consumer ~$1708 Enterprise [IT] ~$206 Industrial [OT] ~$2258

<

$828  $1318  $1258

Applications 7N
workday.

Platiolg Alubaba S HH Wmdows Azure

$888 $758

Digital Industrial Portfolio

S B 1+ % @ @ ]

POWER ENERGY RENEWABLE OIL & GAS AVIATION TRANSPORTATION HEALTHCARE LIGHTING
CONNECTION ENERGY

~$21.58 ~$7.6B ~$6.3B $16.58 $24.78 $5.98 $17.68B $8.88
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GE - The Digital Industrial Company

O|Hl= LrH A A|CHC}.

“OIMI7THK| = =AY 7|8Ho| S| AFRX| L,
O|X&= OOl & &4 3|At2 AHSLIOoF gLt
- Jeff Immelt, Chairman and CEO
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GE DIFFERENCE: PHYSICAL + ANALYTICAL eg) GE Aviation

DATA STATISTICS PHYSICS
o1 oo = Aol
A Z7ts HYAE e HE

x| g

The Digital Transformation
How We Are Evolving

New Business

& data as revenue Models

Software-defined everything
generator

Speed of change requires Cloud-based
months to days, scalability Platform

Convergence
of IT&OT

34
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GE Aviation

1 =2| & Overhauld| &

A
GE Digital Wind Farm LN
Current, powered by GE 7|~ l W

Predix - Industrial OS E |

GE Digital (9¢)




2) Cloud Based lloT Platform - Predix

Your cloud platform for the Industrial Internet
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SA=MAHTI F2AQE

ALE XL
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Connectivity Services
Industrial Assets Edge Analytics Engine = -
Access
P - Assets Analytics Data huthorizatio Operations
4' bt - =
A\~ ) ) Edge Predix
Analytics Machine

Cloud Foundry

=

o

Enterprise

Data Infrastructure

Systems

The Predix Cloud

29l

rr
e
Yo
1]

Solutions

Business

Optimization

Ul / Mobile

Applications

& 4 1!Ea < /VAV\
Operllons
Optimization

Asset
Performance

End-to-End Industrial Security

(IEC-62443 Standard former ISA-99)

Management
(APM)

3) Convergence of IT & OT ~Brilliant Factory

MA7|0 253
(Sensor-Enabled Automation)
A7t SAE 21HE 3

Ol GoEE St B
7tE SAE ofgstn B
=

Mool
(Advanced Technologies)
3D DA 2@ 8Mo| &
SEEIR 2 ARE & AN,

=
At 5
it

1%2| ‘4 4Hd 744 = GE LH R X2
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7 A=
(virtual Manufacturing)
OAE 83 8% =78 ¥85101
22132 HHst= SAl0)
3DA & 29E

3% 2133
(Factory Optimization)
HO|E|E 7|8teE A% 2
218 7143 2Y 2 et 2SS
HAZteE 2YS|o| YiEH &

88 30isH & ACH

20H$500MM (682 2l) Azt
CI2ELQl 10~15%, 91 ZH| 14%, X1 30%, 2| EE}Q 60% Xzt

|2




Changing company culture

Culture of Simplification

To deliver better outcomes, we are creating a better, faster, simpler GE

Integrated
culture change
Lean Running GE differently ... fewer things better ...
management most decisions distributed ... small headquarters &
functions ... respect domain

Speed & Combining FastWorks with lean, six sigma ...
competitiveness democratized; broad competitive intensity; mistakes
and pivots a part of good management

Commercial

intensity Seamless market alignment globally; more horizontal

solutions for customers ... only value winning

DiQEFll,l Smartest and most efficient company in the world ...
capability new talent base bringing new skill set

I+I+I+I

@
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da Vinci Robot-assisted Surgical System

— Past, Present & Future

2= =2} Seungwan Sohn

OIFO|E[E MX[Z ZZ|Of Tz

In-country Representative, VP Sales & Marketing, Intuitive Surgical Korea, Ltd.
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INTUITIVE

SURGICAL

2017 Global Forum on Mechanical Engineering

Da Vinci Robot-assisted Surgical System
— Past, Present & Future

November 2017

TS E
Seungwan Sohn

da Vinci Surgery

AYZHO| IE B2 Hel

Historical Life Expectancy at Birth Population vs GDP
67
® World Average Annual Growth Rates
25%
@ Life expectancy at -
5 birth 0;‘ 2.0%
03 £
2% 4% —2zolojs BR 2 15%
20 [ ) (Life expectancy at g
birth) £ 10%
b ~4=GDP
g 05% -
=~ Population
" : : - - r - 0.0%
-8,000 -6,000 -4,000 -2,000 - 2,000 4,000 u & 5 &
8 o N -
Time Life expectancy at birth S n = S
Neolithic"! - 7,000 20 g g £ 2
Bronze Age and Iron Age" - 2,000 26 - § § §
Classical Greece™! - 500 28 « o =
Classical Rome™! - 250 25
Pre-Columbian North America" 500 27
Medieval Islamic Caliphate"” 700 35
Medieval Britain""""! 1,000 30
Early Modern Britain"* 1,600 33
Early 20th Century™! 1,910 31
2010 world average[22 2,010 67

Source: Google, Wikipedia da Vinci Surgery
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Life expectancy (years)
L & & & 8 & 38 2

¥

| Income per person (GDP/capita, PPP$ inflation-adjusted)
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PN
da Vinci Surgery

Al + 2 8 + A n} Sk
BHOo 7|ttt ADLE o| &

Data-Driven

* Measure Surgeon Activity
* Image Recognition

* Clinical Support
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da Vinci Surgery

Intuitive Surgical Mission

We strive to make surgery
more effective,
less invasive and
easier
on surgeons, patients and
their families

da VinciSurgery

46



Can surgery be
better?

- More effective
- Less invasive
Easier

da Vinci Surgery

1980 Ll Tele-presence 2Z&£ 7| &UE

= 1980CH AFELQL Y 7|4 7| &€&
= Telepresence Z& 7|&9| 253 Y™

NASA Robotic Arm ~ 1981

Nuclear material robotic arm ~ 1981
Robot “Jason Jr.” Titanic wreck ~ 1986

- =S ™
da Vinci Surgery
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da VinciQ| Et M

Standard da Vinci System - 1999

V]:]QrJ, biiiiiiye Coglifel | fecision

- =5 ™
da VinciSurgery
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Better Surgery
&0 @A

=
s 2R HIE

(Access target anatomy)

« AlZtE| pg
(See disease)
- e M EE KU

(Remove or fix disease) #
L

S ™
da VinciSurgery

da Vinci Ecosystem

Not just a robot, a
program — a method for
changing the amount of
MIS offered

e
da VinciSurgery
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The Way to Future Mobility

AL Jaeyong Um

AL AIs XAt R&D B AU

Distinguished R&D Fellow, Hyundai Motor Company
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Machinery 4.0: Toward a Quantum Jump

of Korea Manufacturing Industry

x| A4t Sang Kyu Choi

7| AR AX S BR&ADUEH Y

Director of Korea Institute of Machinery and Materials
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Machinery 4.0 :
Toward A Quantum Jump of Korea Mfg. Industry

2017.11.9.
Choi, Sang Kyu

KIMM EI=JIg78

KOREA INSTITUTE OF MACHINERY & MATERIALS

I Accelerating Pace of Change

o The accelerating pace of change... o .
— brainpower
3 Human equalent
S vcition, e I landing = Y L e ot oen
combined
© ... and exponential growth ©...villlead
in computing power... tothe
Computer technology, shown — Singularity

here climbing dramatically
by powers of 10, is now
progressing more each
hour than it did in its
entire first 90 years

-

- Applo Il
At a price of $1,298,

the compact

machine was one of
UNIVAC | the first massoly
The first commer- popular personal
clally marketed computers

10,000,000,000
computer, used to :L.”m
Colossus tabulate the U.S. 00
t.n(‘nvn’a}mcs The electronic Census, occupied
’ B computer, with 943 cu.
1.500 vacuum
tubes. heiped the 100,000
Analytical engine British crack German
Never fully built, codes during WW It
Charies Babbage's prm—
invention was
designed to sove
computational and s o1 The first personal
logcal probl NAC @ ‘computer 10 deliver
Sl s S e e o ? ore than 1 baion " GiCC. ey
Tme3  SSEC 100 foating point — = Bl S0 TR
G % e Lol W =W, exp e
Tobuatoe . ® Namons second C
S b9 4
; ; : T
1900 1920 1940 1960 1980 2000 2011 1020 2045
% 2045: The Year Man Becomes Immortal, TIME, 2011
% The Singularity Is Near, Ray Kuzweil
i
Fiels KIMM E22 1121781
~
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I Emerging High Tech Industries
L

America’s Top Companies (1917-2017)

* 1917 (Asset Value : Mil. §)

* 1967 (Asset Value : Bil. $)

[

R
|
|
J
|

ogtomerse |

|
Medical

X Forbes.com (2017.9.19))

2017 (Asset Value : Bil. $)
'.W""‘.
-

(1%h

¢

Google
Microsoft (3)
amazon «

iE e (6)

ORACLE" (18)

(intel) 29)

(33)

Sis
KIMM SiS7ia5n
Lo

I Manufacturing vs. Services in US
Ll

Annual Share of high-tech employment

Advanced industries sector job creation

60%

0% :

High-Tech Services hamne®
High-Tech Mfg : L LT

1994 2014 2024
% U.S. Bureau of Labor Statistics
% Brookings’s analysis of Moody’s Analytics estimates

63

*S/W Produc

(2013-2015)

High-Tech Mfg(15%)

* Motor Vehicle Parts

High-Tech * Medical Equipment
Services (50%) « Aircraft products

* Computer

Systems

Design

* Web
Search &
Internet

S
KIMM B1=2 X178
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I Industrial Production of US vs. EU
-

125
: Industrial Production

120
o ]
S
7 1153
. u.s.
= 1100
3 =
Z
ér105—
5 1
_S 100+ Eurozone
S 951
-§ 1
a.

90 |

g5 | Source: Federal Reserve, Eurostat scottgrannis.blogspot.com
1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
#5is KINIM B1=o e
I Industry 4.0
-

From Industrie 1.0 to Industrie 4.0 o
First Second Third Fourth ‘
Industrial Industrial Industrial Industrial
Revolution Revolution Revolution Revolution

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

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

through the introduc-
tion of a division of la-
bor and mass produc-
tion with the help of
electrical energy

steam power

1

First assembly line,
Cincinnati slaugh
terhouses, 1870

logic ¢
Modicon 084, 1969

First mechanical
loom, 1784

1800 1900

Source: DFKXI (2011)

First programmable
ller (PLC),

through the use of
cyber-physical systems

2000 Today
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I Glancing at Tipping Points
| |

SMART CITY

2018 2021 2023
- >
- Storage for - Robot and - The Internet - implantabie - Ubiquitous - 3D Printing - Driveriess - Bitcoin
All Services of and for Technologies Computing and Cars and the
Things - BgDatafor - 3D Printing Consumer - Al and Blockchain
~ Wearable Decisions and Human Products Decsion- el
Internet - Vision as the Health - Al and Making Tr "T
- 3D New Interface — The White-Collar  — Smart Cities i :
Printing and Our Digita Connected JOobS A j
Manufacturng  Presence Home - The Sharing
Economy

- Governments

a!—‘d < : ~ w
Biockchain [ \
- A i Sharing .‘

Supercomputer in o
Your Pocke o .,
SR O, & @ Source) Deep shift, WEF(2015.9)

Source) WEF 2016 : Mastering the Fourth Industrial Revolution

I Machinery Tech. Stagnation
L

Marine engine fuel efficiency development Semiconductor fabrication

53%; 16Gb

Large Vessel Diesel

Engine Efficiency DRAM density

1Mb
60 14 85 20
(source: energy efficiency centre) (source: flash memory summit 2015)
- KIMM &1=210e12e1
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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
(‘75~790) (‘90~°09)

(source: D. MacKenzie et. al., Applied energy, 2015)

- = KINM &= ez
I Machinery Paradigm Shift
—
Machinery 1.0 Machinery 2.0 Machinery 3.0 Machinery 4.0
Machines with Physical Power / Machines with ‘

Mental Power J
/ jj

Human

)—HﬁMachine

Partnerships

Intelligence Level

production
Mechanization

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

p— KINM E=o o178
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Unstructured - Structured

11 - KIMM SiS7ia5n

% . & ~ L *
e % o7 el B
- P o - \ A

Deductive - Intuitive

- KINM E=o o178
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......

Isolated > Connected

i
p—— KINIM B=o e
<IN

| emes

Mass production of Intelligence

14- KIMM 81221128
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Personalization

-15- KIMM 82 1As178

I Machinery 4.0 / Philosophy

Machinery 4.0

Human-machine Structurization

Partnership

Intuitive Design
4th Industrial

Revolution
H2M & M2M Connectivity

Mass Production of
Intelligence

Personalization

-16- KIMM E1=I10S178

69



. . . . Cyber World Physical World
I Machinery 4.0 / Strategic Directions -
- ( (L@ | —
\ | - O

1 Mass production of intelligence

m*:;; - Digital transformation of expert knowledge & machinery O&M data

gance - Cloud intelligence transfer to edge machines for human-machine collaborations

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

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

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

-17- KIMM 82 1As178
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I We are focusing on...
| |

Al-based Design Platform CPS-based Service Platform
Cr——— # =

“Securing future promising technologies to accelerate key industries and to cope with changes in job

opportunities”
-19- KINM &= e vy
. Design &
I Smart Design Platform Enairiering
]

@ 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.

o =
2] e Zim N
<Z|ojEajel> <Zt2E{gl A0 >

ﬂ_i?ii i

<EAL LT >

., _

HEEE>  <SHEmHom>  <aolX JtBrl>  <Bapxopme>  <HENEH>

-20- KIMM 82211781
AT
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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

ir < e.g.) Drone body design
W Hac:f::“' Al-based intuitive design: Propose multiple design drafts — selection
oI

RS NN BOM DB

et |
Reliability/
e A A
—_— a2y
N = - A
Real 3D
w Bigdata tech. Al-based design tech. Post-processing data/re-learning
: Expert knowledge System
° (self-learning)
e KINIM &=

Service

I Al based Plant Management System Platform

@ AI based monitoring, predictive diagnosis and damage management technology

Predictive
% diagnosis
- Special purpose
pump system

- Failure by internal factors
- Fault high-risk system

Al based predictive diagnosis & damage management

fﬂ Damage

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

- Machine - Fast recovery system
learning

3. KINM /=0 ie2sy
KIMN
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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

.

- Artificial muscle actuator -

_23- KIMM 82 1As178
—

Innovative

I Mobile Machining System Mfg. Tech.
-

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

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

Concept of mobile machining Mobile Machine Platform Topology
7~ = i
e s ,ﬂ

Frameless
machine tool

. - P
Workpiece on the machine m . )
A
-hte J

Machine on the workpiece Crawler type
orkpiece is machine support

structure) $
q !

i
£
Car wash type Cherry picker type
(using gantry structure) (mounted over mobile platform)
=24 KIMM SToRsTe
—
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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

cognition&
control

-

<SME Mfg> <with obstacle> Rough terrain

Tele-operation

<Tool usage> <Collaboration>

295, KIMM 82 1As178

Innovative

I Metal 3D Printing 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
e ™  Printing W
Powder . P N
Beed
Fusion Directed

4

EEELUD @EEED
PBF ZH|
/

KITECH

SRUAARATE

NA ETRI
KIMS #=272 ETRI

KIMM SI=I IS 72
- 26- KIMM 8= 111781
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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

gl
= basedtransfer

- Vacuum metalizing equipment - chip b;)nding
! (10,000%ea./sec)

a./sec)

Apple’s investment in micro LED
predicted to lead to future Apple Watch
with longer battery life

, Google
Nexttfgenﬁf_i;on display technelogy &t
Ap e [IEC o0y | —

- Transparent electrode printing technology -

_27- KIMM 82 1As178
Ll

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)

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

WISE = Waste-free, Intelligent, Sustainable, Energy-efficient

_28- KIMM 82213178
AT
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I Nano-based Omni-TEX Technology e,
L

@ 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

; -

=
=
= =

s
=

Pccfetd

LI

=Sy
5
{u I

N

» Fabric type capacitor, solar
cell, friction power generation

-29- KIMM B =011 78

AT
INNOVATION ENGINE
FOR TOMORROW
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