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The Big Picture




The Big Picture

Old models are not working, new models are coming thick and fast, and we're having 9

to adjust and to keep up, because of t€ch nology and ; 7
globalisation. andthe disruption will happen over and / I >
over ag ain, relentlessly. - prime Minister Lee Hsien Loong, National Day Rally 2016 if‘;g

“As we mature as an economy, we must compete on the quality and novelty of our ideas,
and our ability to create value. We need to build a strong INNnovation and
1 enterprise engine...”

- Finance Minister Heng Swee Keat, Budget 2017

“A*STAR'’s research have always been geared towards meeting the needs of

ind UStI’y and society. They always have been mission-oriented. ...More and more
innovations are now occurring at the interstices of disciplines. Companies must increasingly

draw upon multi-disciplinary capabilities to develop new
solution S, and they need to do that with greater speed.”
- Minister for Trade and Industry (Industry) Mr S. Iswaran, Committee of Supply Debate 2017




Building momentum and the CFE

Strategies 1 2 3

I d en t | fl ed Deepen & Acquire & Strengthen
_ poversify Utilise Deep Enterprise
bV the Committee on the Conmeie Skills Capabilities

Future Economy

4 5 Der)p & 7

: Develo
Build Strong Connectgd Implement Industry Partner Each

FUT UR E EGON OM Y Cagzislgti)ﬁ?tlies Op%g)r/u?;ity Tfansl\jlgfpfgaﬂon Other

Source information: https://www.gov.sg/microsites/future-economy/the-cfe-report/infographic



Manufacturing is a key pillar of Singapore’s economy

2016 GDP: S$410 billion

Construction

Transport &
Communications

Financial &

Manufacturing
Insurance

Wholesale &
Retail Trade

Business Services

Source: Department of Statistics (DOS), Economic Development Board (EDB)

MANUFACTURING VALUE ADDED

® Electronics s Chemicals
= Biopharmaceutical Manufacturing ® Machinery and Systems
= Marine and Offshore = Medtech

® Aerospace = Precision Modules and Components

= General




Maintain competitiveness of manufacturing sectors

Committee on the Future
Economy Recommendation

Singapore
manufacturing
to be at 20%
GDP over
medium term
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Leverage technology to boost existing sectors
and to capture new growth opportunities

. . : General
Electronics| Precision | ~haemicals | Transport | Pharmbio Mfg
Eng. Eng. hife & Others

Cross-Cutting Technologies
Autonomous Robots, Big Data and Analytics, Additive

manufacturing, Artificial Intelligence, Industrial Internet of
Things, Simulation, Cloud Computing, Cybersecurity, Advanced Materials etc.

Future Workforce:
Smart tools, new skills, high degree of automation



Capturing Opportunities in Al




Economic impact in Asian
By 2030, Al could

Al's r—_zstimated economic impact on five major Asian industries in 2030 create economic
rlgures nUSD bn value of between
700 US$1.8 trillion
s —  and US$3
ggg trillion
200 (S$2.4 trillion to S$4
mg . trillion) a year in Asia.

Financial services Healthcare Manufacturing Retail Transportation |t _S forecasted that

[

W Low-end [ High-end Al could potentially
Note: The numbers reflect range of high/low growth estimates off of current World Bank industry size. affect and transform

Source: World bank, UBS estimates as of January 2017

30 million to 50
million jobs in
Agency for Asia.

Science, Technology
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Al — The disruptive Technology

Autonomous

E-commerce Transportation

=
7

Digital
Manufacturing

Telehealth




Current Successes of Al

« Go and Chess (DeepMind AlphaGo, IBM Deep Blue) “:'/-’/';

« Autonomous vehicles (Google, Uber, nuTonomy) i

« Speech-to-text; translation (Google, Nuance) B ke \eeeso
=\

« Trivia/Q&A (IBM Watson for Jeopardy)

* Voice assistants (Siri, Alexa/Echo, Google Home)
* Medical/legal assistance (DeepMind, Watson)

* Object recognition (ImageNet Challenge)

MEETING

Our new
Amazon Echo

Agency for

Science, Technology
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Missing Gaps

« Current Al systems are like
black boxes

 Lack commonsense
« Don’t know what people’s
underlying needs are

« Don’t know how to connect with
people as unique individuals

* Don’t know what social and
cultural norms are

Agency for
Science, Technology

and Research
SINGAPORE
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Singapore in a sweet spot
to ride Al wave




Smart Nation
Building a =
SMART CITY

World-Class
Universities
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Technology Talent

| ~ £5% Smart Nation
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Enabling SMEs

“The digital economy is not just for one particular segment. We have
23 industry transformation roadmaps, and an important part of this
transformation are the SMEs. They account for a large proportion of
our workforce and GDP,” - IMDA CEO Tan Kiat How

. =
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s ? B"‘ . |
Tech Labs Tech Access Tech Depot
(Model Factories)
Develop, test and Provide access Create suite of plug
demonstrate to public-sector and play
advanced FoM research technologies that
technologies through infrastructure are easy-to-use
Model Factories (equipment and and cater to
which can be located tools) different system
in both public and competency levels
ST ILLUSTRATION: MANNY FRANCISCO prlvate premlses of CompanleS

such as SMEs



How can Singapore harness Al?

Healthcare Landscape of the Future

Transforming how we live, work and play

Strategic vision of patients moving seamlessly across
the healthcare system, receiving coordinated patient-
centric care at the most appropriate settings.
Enabled by
National Electronic Heaith Record
(NEHR)

' 2 l
Ry
X The Tuas mega port, stated to open in phases from 2021, will incorporate smart and green
technologies into its operations. Some of these will be tested at the MPA Living Lab.
The Straits Times Jooks at the journay of a container through the port of the future.
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<« 2030
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Al National Programme

e A | SINGAPORE

Focus Areas:
Finance, City management solutions
and Healthcare

Stakeholders:

NATIONAL RESEARCH FOUNDATION SMART yAT'ON
PRIME MINISTER'S OFFICE DIGITAL GOVERNMENT OFFICE
SINGAPORE

meocomn 2NN
EDB [\ &5 ZN

r AUTHORITY
singap@re SGINNOVATE

B0 whond R g

Minister for communications and information Dr. Yaacob Ibrahim
announces AlL.SG at Innovfest Unbound. Photo credit: Innovfest Unbound
Al Research Partners:

TFEE NANYANG
¥ TECHNOLOGICAL
Q5 UNIVERSITY

I SINGAPORE

NRF to invest up to S$150 million over AN US
. . . Agency for
the next five years in Al Singapore ﬂ sconce Kooy \ B o o

SRS < SMU

SINGAPORE MANAGEMENT

Agency for SINGAPORE UNIVERSITY OF UNIVERSITY
Science, Technology TECHNOLOGY AND DESIGN
and Research

SINGAPORE
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Al Singapore — 3 Focused Verticals Al SINGAPORE

SMART NATION | FINTECH | HEALTHCARE

« I|dentify and focus attention on well- » Drive the Singapere Smart Nation

fesm A technelogies for the futt defined Grand Challenges. endeavor.

Conduct fundamental research en » Promote bold ideas and innovative » Lounch 100 Al-Experiments for end-users
scienfific and engineering meth d approaches to solving them facilitate access to Al talent, create

e ! » Examine and formulate ethics and shared Al tools and resources

Gather top min multidi L governance polices on Al for the public = Foster interactions in Al ecosystems to
approaches fo Al LD ELE :.Kl " §|C-3C|. :::-:e|;-- ate ||':|l.:-..~ innovations




Al Singapore - Activities e Al SINGAPORE

Invest in Aim f Increase
the next Mo:)?sl?(;ts industry
wave adoption

Al.SG NRF

Fellowship Al.SG Industry Pre-competitive Al.SG’s 100 Experiments
Research — Industry Lead Demand

Thematic Fellowship

Consortium of companies providing data and
problem statements

00 short-term Al pilot projects g

Al.SG “Makerspace”

Shared computing and Al libraries
from Al SG for industry

Spin-offs - POC/POV
Projects

AlL.SG NRF
Investigatorship

Thematic Al.SG Moonshots/Grand Challenges —
Investigatorship Govt Lead Demand

Challenge statements from e.g. smart nation,

Al.SG transport, healthcare

Exploratory
Projects

Al Policy and Governance

Cuxjousity-drive Continuous engagement with stakeholders on
' policies and regulations

Hackathons, Industry
Qutreach and Networking




Al.Platform@NSCC

—
NVIDUA
s

Oct 2017 - Chipmaker NVIDIA and Singapore's
National Supercomputing Centre (NSCC) signed a
new agreement that will see the setting up of the
first shared Al platform to bolster capabilities among
academic, research and industry stakeholders.

SINGAPORE

Heladeck
of the Fusere

Agency for

Science, Technology
and Research

A NEW COMPUTING ERA
g ! %- s

Called Al.Platform@NSCC,
the platform will provide Al
training, technical expertise
and computing services to
AISG, which brings together
all Singapore-based
research and tertiary
institutions, including the
four local universities and
research institutions in the
Agency for Science,
Technology and Research
(A*STAR).

19



Artificial Intelligence @ A*STAR




A*STAR Wide Integrated Approach

3-Tier Strategy:

SSSSSS

A*STAR Al
Programme
(Flagships)

Industry
Projects
(Rl led)

21



Human-centric Al for AME

*  Human-Robot/Machine
Interaction

«  Decision Aiding

- Al augmented business
processes

* Job-matching

«  Personalised Skills
Training

AlL.SG

Electronics

Chemicals &
Energy

A ~ :
"
Robotics an
Automation

Marine &
Offshore

Manufacturing

Biologics &
Pharma-
ceutical Mfg

Additive
Manufacturing

T <5
Advanced
Materials

Precision
Engineering

Work with Al.SG partners in other domains

Accelerating
Research-Industry
Co-innovation

Smart Cities

Transport
planning
Infrastructure
management
Safety &
security
Green IT
eGov

Healthcare

Healthcare
analytics
Personalised
medicine
Eldercare
Mobile health
Omics

Finance

Risk modeling
and prediction
Fraud
detection
Credit risk
assessment
Digital
insurance

Logistics

Adaptive
scheduling &
routing
Resource
optimisation
Fleet
management
Supply chain
management

22



Artificial Intelligence @ A*STAR

Learns like humans
Explicit instructions

Understands humans
Implicit signals

[Human

")

Socio-cultural
behaviors, commonsense,
mental state

= mmTION

Explanations
Reasons for human users

Agency for
Science, Technology

and Research
SINGAPORE



A*STAR AI Lan dscape+ Al in a broad sense, e.g. including analytics and

neuromorphic hardware

Computer Vision
Speech and Language
Data Analytics
Robotics

Social and Cognitive Computing
Precision medicine Clinical HPC Deep Learning Agent Based
Simulation Autonomous Learning
Robotic Middleware

diagnostics Biomedical Imaging
Bio Analytics
Computation and Systems Biology Neuromorphic

: . Chip
Business Analytics
Robotics




Al Initiatives

Understanding (=3

Language -

and Expressions /’(-1
t

&

"% Instructable Al

Singaporean and Asian Culture

Speech & Language Video & Image Data Analytics

Deep Learning / Machine Learning

Good Old Fashion Al (GOFAI)




Al in Manufacturing

1. Machine learning for Predictive Maintenance
« Real-time, low latency, intelligent
preventive/predictive maintenance
« Machine health diagnostics and prognostics
* On-board analytics
* |oT Applications

2. Remaining useful life prediction
« Regression using deep learning techniques

3. Maintenance Schedule Optimization

Agency for
Science, Technology

and Research
SINGAPORE



Co-bots in Manufacturing

“The timing is jlist PBA Group, a local engineering

right. The market is company, is transforming the way factory
ready for robotics.” floors and retail stores operate with the
Patick Yap use of robots.

CEO, PBA Group

Through partnerships with SPRING and
A*STAR, they transformed their family
business with automation, using robots to
help humans at work.

Agency for
Science, Technology
and Research

SINGAPORE






Al Chip for predictive maintenance

ROHM Semiconductor, a leading semiconductor
manufacturer, and A*STAR’s Institute of
Microelectronics (IME), a world renowned
research institute under the Agency for Science,
Technology and Research (A*STAR) today
announced the joint development of an artificial
intelligence (Al) chip to boost efficiency in
predictive maintenance for smart factories.

Mr Koji Taniuchi, Fundamental Research and Development
Division, General Manager at ROHM (left) and Dr Tan Yong
Tsong, Executive Director of IME, at a meeting at A*STAR




Al In Robotics

Enabling computers to understand what people want

SINGAPORE



Capabilities for 3D Modelling & Analysis

* Robotic inspection: better reachability and more
stable positioning of sensors
« Enabling remote, efficient & full-coverage

Global —>
sensing

scanning and checking e /lg)r(‘tsugre
« Consistent inspection: suitable for factory Gebmetry =, -}
operations with high-throughput production sensor
» Advanced image analytics and robotic vision Robotic — Inspection
techniques ensure automatic high quality arm  Be¥e .. target
evaluation > Base
 E-documentation for data management, retrieval Coord rate

and sharing

3D groove I 3
4

D geometry
- - o 2 ’ .' U
detection & / L

a4

- e o1
‘.’:.;‘.-.-‘--J---l.....




Al In Healthcare

Task : Detect Landmarks on Medical Images

TU mor Reg | on DeteCti on Artificial intelligence could soon be indispensable to healthcare,

diagnosing conditions such as eye disease and cancer from
medical scans (Credit: Getty Images)

Approach:
Deep Fully Convolutional Networks (FCN) Using Human Organ Medical Images

Agency for
Science, Technology
and Research

SINGAPORE




Capabilities on biomedical applications

Al/Machine Learning for analysis of heterogeneous biomedical
data (multimodal data fusion, multivariate interactions)

Images Medical Text Quantified Self Claims/Admin Data

YW  BILLING
SERVICES

Expeiemin S he vt
AH‘& I ft.w._!, f"‘of 4o L.‘H/.j
ks Car aceidans .

Biological network analyses (high-dimensional graphs, Optimize

dynamic networks) %) U
- O @

. o . © £ Qv
Data-driven process optimization for healthcare delivery 2 S o S
(black box optimization based on machine learning) as ! AC L
O I \S‘{ 4 A‘ (ND

Allocate
e o nclogy Resources

and Research
SINGAPORE



Project Highlights

Emotion sentiment Multimodal robot learning Automated defect
analysis platform from human demonstration assessment

Robot Kuka

Agency for
Science, Technology

and Research
SINGAPORE


https://www.youtube.com/watch?v=wnflkL_xlXw

The Future of Al




Across the World

'Partnership on AI' formed by Google,
Facebook, Amazon, IBM and Microsoft

IBM Just Committed $240 Million to
the Future of Artificial Intelligence

Amazon to open visually focused Al research hub in
Germany

Natasha Lomas (@riptari

Agency for
Science, Technology
and Research

SINGAPORE

Watson supercomputer
uses natural language
processing and other
capabilities to winat (%)
“Jeopardy”in 2011.

Announces in
September
2013 the
formation of
its artificial
intelligence
research group.

Google

Announces in June

2012 that a research team

had built a “neural network™ of
computers that taught itself to recognize
pictures of cats.

Microsoft
= Introduces its own digital

personal assistant, : n
Cortana, this year. = N
22
B a0
SRR Frd
L]
—
G ] Apple
e Introduces "Siri”
l” in 2011 after
{ acquiring rights
. || totheunderlying
p technology by
. buying a
X company spun
'V( Y \v off from think
{ A‘, tank SRI
\> /{\ International.
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The Race is On!

“Singapore may
be set to have
the world's
largest artificial
intelligence (Al)
hub In
Singapore's
central
business
district by next

year”
- Marvelstone Group -
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and Research
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CREATING GROWTH, ENHANCING LIVES

Thank you




