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Overview of Singapore Economy



Singapore’s economy today
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A*STAR Overview



A*STAR

MISSION

We advance science and develop innovative technology to further economic growth and improve lives

VISION

A global leader in science, technology and open innovation

Biomedical Research
Council

(BMRC)

10 Research Entities

>5200
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Science & Engineering ETPL A*STAR
Research Council Commercialisation Graduate
(SERC) Academy

9 Research Entities

>4,100
Researchers, Engineers
and Technical Support Staff

Scholarships

>38%
of whom come
from 64 countries

@ >1,700

Annual Outputs (FY2011 - 2015)

Q, >200

Industry projects a year Licenses a year
5 Industry projects a day 7% UEs 4 Licenses a week

>2,800 >14 E >270

Papers published a year Start-Ups a year Patents filed a year

b 1

RSE spun out to industry a day*

*average number of Research Scientists and Engineers (RSE) per working day in a calendar year



A*STAR

Research Entities

Bioinformatics Singapore Singapore Experimental Skin Research
Institute (BII) Bioimaging Institute for Therapeutics Institute of
2001 Consortium Clinical Centre (ETC) Singapore (SRIS)
(SBIC) 2004 Sciences 2006 2013
(SICS) 2006

Institute of

Molecular &
Cell Biology
(IMCB) 1985

Bioprocessing Genome Institute of Singapore Institute of
Technology Institute of Bioengineering Immunology Medical
Institute (BTI) Singapore & Network Biology (IMB)
1990 (GIS) 2000 Nanotechnology (SIgN) 2006

(IBN) 2003 2005
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The Advanced Remanufacturing and Technology Centre

Leading Public-Private Partnership Research
Centre in Asia.

= Bridge the gap between Research and Industry
. Focused in Advanced Manufacturmg and Remanufacturlng
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Our People
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® 211 Core Staff
® 24 Nationalities

®* More than 40% from industry
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Education Profiles

eVl

Polytechnic
20%

\ENES
15%

Bachelor
40%

M Bachelor

M Doctorate
Doctorate
259% Masters

ARTC Management Team : Dr Wong Chow Cher, Mr Chia Kiang Sum,
W Polytechnic Mr Christopher Mason, Dr Alastair Johnson, Dr Bertil Brandin, Dr David Low,

Mr Nicholas Yeo, Dr Chin Sai Kong, Mr Derrick Lim, Dr Andy Lee and Dr Ong Mei Horng
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Our Achievements

>60 4

1 HEHSIRY Members will Industrial Flagship Programs

: i Global Presence Model Factory@ARTC
of the leading Public Industrial Additive Manufacturing Facility (IAMF)
Private Partnership ROS- Industrial Consortium

A*STAR — Rolls-Royce — SAESL Smart Manufacturing Joint Lab

Research Centres in Asia

>2 11 Core Technology Themes

- Advanced Remanufacturing
Core Staff - Advanced Robotics Applications

- Data-Driven Surface Enhancement

- Intelligent Product Verification b ]

- Additive Manufacturing Industrialization Industrial projects successfully

- Smart Manufacturing delivered

Q HQ Locations/ARTC’s Members

M ARTC
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Bridging the Valley of Death, a historic constraint in Technology Development

A

Industry Companies
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Technology Readiness Level (TRL) is a scale for determining the maturity of a technology
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Our Member Ecosystem

Aerospace/MRO Heavy Machineries Fast Movmg Consumer Goods (FMCG)
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ARTC Model & Value Proposition

Achieves

@
N Real Industrial N
Industry Solutions $
in a Faster & D
“9", ® Needs Cheaper Way ) O(
& Misanicaroiders  °, 2
® e O

E SME Equipment ¢

fngage S Optimised for

® or Support Future Applications
@

© _

Expands Service Engineering Support or
Provisions to Members Customised Auxiliary
® Equipment

ARTC drives R&D through collaboration
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Co-create and Co-innovate with end-users
and supply chain

Beat technology disruptions with pace, lower

cost and risk

Tap on ARTC’s industry experts, world
class facilities and equipment

Sharing of best practices and knowledge

Early co-development between end
users & supply chain to enable quicker
innovation and solutions
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Why Companies Work With ARTC
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Smart Manufacturing

Test-bedding of Industrie 4.0
Technologies

Intelligent System and Connectivity
Virtual Manufacturing & Digital Twin
E2E Cyber-Physical Solutions

Advanced Robotic Applications

Development of Advanced Robotic
Solutions

Software Development & Integration
Collaborative Robots

Optimisation of Robotic Applications

Our Industry Expertise: Six Technological Groups

Advanced Remanufacturing

Industrial Manufacturing and
Remanufacturing Process

Masking & Automation Technologies
Intelligent Machining Technologies
Regenerative Repair Processes

Additive Manufacturing Industrialisation

Industrialization of Metal 3D Printing
Additive Process Development
Optimizzation of Pre- and Post-
Processes

Material Characterization

Intelligent Product Verification

Complex Geometric & Surface
Measurement

Non-Destructive Testing & Inspection
Solutions

Condition Monitoring & Lifetime
Prediction

Data-Driven Surface Enhancement

Surface Finishing & Preparation
Robotic Shot Peening

Alternative Fatigue Enhancement
Processes

Stress & Fatigue Analysis




A*STAR Model Factory @ ARTC Programme
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Accelerating the Adoption of 4 v
Industry 4.0 Technologies |
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Industry Revolutions and Disruptive Technologies
A 4t Industry N o
Revolution Key Disruptive Technological Drivers
D .g,‘- Q& Advanced Robotics @ Augmented Reality
Ll %
3" Industry ‘
Revolution : [ ] . .
Cyber-Physical . . - Horizontal & Vertical
Q HGREVAREIIE I'_,. Digital Integration

of Things (lloT)

// Systems (CPS) and
|||| Digitalization
ﬂ Industrial Internet Industrial Additive
Manufacturing

2"d Industry ‘

Further automation

>
= Revolution
I3 of production
g— “ through IT and
S a‘ electronics
15t Industry
Revolution Mass production
through use of
k electrical energy
‘ Mechanical
production through
steam power .
Late 18" Century  Early 20t Century Early 1970s Prese& to near future

Revolution
19
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Executive Summary of Model Factory @ ARTC

Model Factory @ ARTC, is a public-private partnership programme to co-develop a model factory and to collaborate and
develop Future of Manufacturing (FoM) technologies, based on real applications in advanced manufacturing and

remanufacturing

across key industries
I in Singapore and create a
marketplace for digital technology
and applications, with unique
reach in Asia and beyond

" Provide a
future engineers and create
a digital culture for
knowledge management

To jointly develop on smart

factory where heavy equipment industry
players (aerospace, marine, machinery) can
validate and test new concepts for the next
innovation of manufacturing

Remanufacturing and
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Model Factory @ ARTC - Testbeds

The 24 Project Themes
have been developed
based on relevance and of
highest priority to
companies across
industry sectors

Model Factory @ ARTC
will be divided into 2
phases featuring 3
manufacturing lines and 1
virtual showcase, covering
end-to-end digital thread
along the manufacturing
value chain

P ARTC
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Phase-II

Topics

In Proposal Stage
Started June 2017 To start in 2" Half 2018
. Additive /
Discrete TR
: . manufacturing line
manufacturing line

Focuses in processes
addressing components of low
volume with high complexity

/ mmmmmmmmmmmmme e eaao
"""" 1
1
' - * Pre and post AM processes
High mix with high complexity

. components

ARTC’s Model

- Virtual Showcase /

* Digital Factory

Factory (Advanced) * E2E digital thread

Testbed
will focusin 3
production
methodologies and
a Virtual Showcase

 To start in
2 Half 2018

In Proposal Stage

Mini Continuous
manufacturing line

* Addresses high volume
products




ROS-Industrial Consortium Asia Pacific %
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. Increase global competitiveness of the robotics industry through ROS -f.'-:"‘-':!‘_"-"*_-%.a_.h
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development and adoption in Asia Pacific R
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and workshops e r:_' X y
. Address specific features for industry applications 3

L. P
What is ROS-Industrial?
* aninitiative promoting software innovation in industrial
manufacturing
* asoftware suite becoming an established platform for
robotics and automation

Our Purpose ?

* Advance the ROS-Industrial software platform

*  Promote the ROS-Industrial initiative through activities
(online meetings, technology and trade events), clarification
of non-technical issues (licensing, safety regulations)

» Steer robotic software development based on companies
industrial robotics needs

ROS-Industrial Focus:

* Leverage the strengths of
Open-Source Software

* Development of solutions
for SMEs, MNCs and system
integrators

* Training & Community
Networking

What is the ROS-Industrial Consortium?

* Managed by regional consortiums
(Americas, Europe, Asia Pacific)

* Vendor-neutral, managed by non-profit,
applied-research institutes

In partnership with

NANYANG

) Irmatggicat
y3h SINGAPORE

Advanced
Remanufacturing and
Technology Centre

A*STAR



Summary

Leverage on Singapore’s pool of R&D
resources to achieve new technologies
cheaper and faster

Safe environment for OEMs to conduct
product-sensitive R&D External R&D

Hub

Partner with ARTC, its global
members, and the network of

A*STAR Research Institutes for cross- . . . o
sectorial collaboration Public-Private Asia Pacific

Pa rtnerShip Market Access to the growing markets in

Asia Pacific Region for opportunities
and their needs

ARTC as a technological platform to
showcase capabilities and modules for
industries adoption

Equipment providers supporting projects &
getting first-hand feedback & commercial

consideration TeChnOIOgy ACCEIerated
Platform AdoPtlon Speed to act, respond and innovate
based on market demands through
ARTC's capabilities
Industrial
Flagship
programme Participate in Industrial Flagship

programmes including Model Factory

a A R | C @ARTC to catalyse early adoption by
companies
A*STAR P 23



gy NANYANG
TECHNOLOGICAL
UNIVERSITY

SINGAPORE

Advanced
Remanufacturing and
Technology Centre

In partnership with:

A*STAR

CREATING GROWTH, ENHANCING LIVES

THANK YOU

Passion
Made
Possible




