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The Big Picture 



 

“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 innovation and 

enterprise engine…”  - Finance Minister Heng Swee Keat, Budget 2017 

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

to adjust and to keep up, because of  technology and 

globalisation. And the disruption will happen over and 

over again, relentlessly.   - Prime Minister Lee Hsien Loong, National Day Rally 2016 

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

industry 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 

solutions, and they need to do that with greater speed.”  

 

 
-  Minister for Trade and Industry (Industry) Mr S. Iswaran, Committee of Supply Debate 2017 

The Big Picture 



Source information: https://www.gov.sg/microsites/future-economy/the-cfe-report/infographic  
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Manufacturing is a key pillar of Singapore’s economy 



Maintain competitiveness of manufacturing sectors 
 

Leverage technology to boost existing sectors 

and to capture new growth opportunities 

FUTURE OF MANUFACTURING 

Singapore 

manufacturing 

to be at 20% 

GDP over 

medium term 

Cross-Cutting Technologies 

Autonomous Robots, Big Data and Analytics, Additive 

manufacturing, Artificial Intelligence, Industrial Internet of 

Things, Simulation, Cloud Computing, Cybersecurity, Advanced Materials etc.  
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Customised across existing verticals 

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

Committee on the Future 

Economy Recommendation  



Capturing Opportunities in AI 



 

Economic impact in Asian 

By 2030, AI could 

create economic 

value of between  

US$1.8 trillion 

and US$3 

trillion  
(S$2.4 trillion to S$4 

trillion) a year in Asia.  

 

It is forecasted that  

AI could potentially 

affect and transform 

30 million to 50 

million jobs in 

Asia. 



AI – The disruptive Technology 

Telehealth 

Fintech 

Autonomous 

Transportation 

Digital 

Manufacturing 

E-commerce 



• Go and Chess   (DeepMind AlphaGo, IBM Deep Blue) 

• Autonomous vehicles   (Google, Uber, nuTonomy) 

• Speech-to-text; translation   (Google, Nuance) 

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

• Voice assistants   (Siri, Alexa/Echo, Google Home) 

• Medical/legal assistance   (DeepMind, Watson) 

• Object recognition   (ImageNet Challenge) 

Current Successes of AI 



• Current AI 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 

Missing Gaps 



Singapore in a sweet spot 

to ride AI wave 



Smart Nation 



Enabling SMEs 

- IMDA CEO Tan Kiat How  

“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,” 

ST ILLUSTRATION: MANNY FRANCISCO 

Tech Labs  
(Model Factories)  

Tech Access Tech Depot 

Develop, test and 

demonstrate 

advanced FoM 

technologies through 

Model Factories 

which can be located 

in both public and 

private premises 

such as SMEs 

Provide access 

to public-sector 

research 

infrastructure 

(equipment and 

tools) 

Create suite of plug 

and play 

technologies that 

are easy-to-use 

and cater to 

different system 

competency levels 

of companies 



Transforming how we live, work and play 

Education 

How can Singapore harness AI? 

Smart 

Mobility 

2030 



Minister for communications and information Dr. Yaacob Ibrahim 

announces AI.SG at Innovfest Unbound. Photo credit: Innovfest Unbound 

NRF to invest up to S$150 million over 

the next five years in AI Singapore 

AI National Programme 

Stakeholders: 

AI Research Partners: 

Focus Areas:  

Finance, City management solutions 

and Healthcare 



SMART NATION | FINTECH | HEALTHCARE 

AI Singapore – 3 Focused Verticals 



AI Singapore - Activities 
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AI.Platform@NSCC 

Called AI.Platform@NSCC, 

the platform will provide AI 

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). 

 

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 AI platform to bolster capabilities among 

academic, research and industry stakeholders.  



Artificial Intelligence @ A*STAR 
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A*STAR Wide Integrated Approach 

3-Tier Strategy: 
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Work with AI.SG partners in other domains 

Human-centric AI for AME 

• Human-Robot/Machine 

Interaction 

• Decision Aiding 

• AI augmented business 

processes 

• Job-matching 

• Personalised Skills 

Training 

 



Human AI 

Explicit instructions 

Explanations 

Implicit signals 

Socio-cultural  

behaviors, commonsense, 

mental state 

Learns like humans 

Understands humans 

Cognitive 
Human-like 
Empathetic 
Explainable 

Cognitive  
Human-like 
Empathetic 

Machine-learning 

Reasons for human users 

Artificial Intelligence @ A*STAR 



IME 

A*STAR AI Landscape+ 

BII GIS 

BTI 
SBIC 

Analytics (e.g. Statistics, Regression), 

Classification and Prediction (SVM, Deep Learning, NN), 

Inference (RL, Bayesian, Decision Trees) 

Business Analytics 

Robotics 

Traditional machine learning (e.g. SVMs, HMMs, LDA, etc.), Deep 

Learning / Neural Networks, Bayesian methods Human-like Learning, 

Knowledge Based Learning 

IHPC 
I2R 

Computer Vision 

Speech and Language  

Data Analytics  

Robotics 

Social and Cognitive Computing 

HPC Deep Learning  Agent Based 

Simulation Autonomous Learning  

Robotic Middleware 

Precision medicine Clinical 

diagnostics  Biomedical Imaging 

Bio Analytics 

Computation and Systems Biology Neuromorphic 

Chip 

+AI in a broad sense, e.g. including analytics and 

neuromorphic hardware 

SIMTech 



AI Initiatives 
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Speech & Language Video & Image Data Analytics 
Social Cognitive 

Computing 

Deep Learning / Machine Learning 

Good Old Fashion AI (GOFAI) 

Understanding 

Language  

and Expressions  

Human-Centric AI 
Singaporean and Asian Culture 

Social-Cultural Visual 

Intelligence  



AI in Manufacturing 

1. Machine learning for Predictive Maintenance  
• Real-time, low latency, intelligent 

preventive/predictive maintenance 
• Machine health diagnostics and prognostics 
• On-board analytics   
• IoT Applications 

 
2. Remaining useful life prediction 

• Regression using deep learning techniques 
 

3. Maintenance Schedule Optimization 
 

 



Co-bots in Manufacturing 

PBA Group, a local engineering 

company, is transforming the way factory 

floors and retail stores operate with the 

use of robots.  

 

Through partnerships with SPRING and 

A*STAR, they transformed their family 

business with automation, using robots to 

help humans at work.  





AI 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 (AI) 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 



Enabling computers to understand what people want 

AI in Robotics 
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• Robotic inspection: better reachability and more 

stable positioning of sensors  

• Enabling remote, efficient & full-coverage 

scanning and checking 

• Consistent inspection: suitable for factory 

operations with high-throughput production 

• Advanced image analytics and robotic vision 

techniques ensure automatic high quality 

evaluation  

• E-documentation for data management, retrieval 

and sharing  

Global 

sensing 

Texture 

sensor 
Geometry 

sensor 

Inspection 

target 
Robotic 

arm 

Base 

coordinate 

system 

2D shape analysis 3D geometry analysis 3D groove 

detection 

Capabilities for 3D Modelling & Analysis 



AI in Healthcare 

Task : Detect Landmarks on Medical Images 

 

 

 

 

 

 

Approach:  

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

Tumor Region Detection 



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

 
 
 
 
 

  
Biological network analyses (high-dimensional graphs, 
dynamic networks) 
 
Data-driven process optimization for healthcare delivery  
(black box optimization based on machine learning) 
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Capabilities on biomedical applications 



Project Highlights 

Multimodal robot learning 

from human demonstration  

Automated defect 

assessment 

Emotion sentiment 

analysis platform 

Robot Kuka 

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


The Future of AI 



Across the World 



The Race is On! 

“Singapore may 

be set to have 

the world's 

largest artificial 

intelligence (AI) 

hub in 

Singapore's 

central 

business 

district by next 

year”  
- Marvelstone Group -  



Thank you 


