
 

 

NTU Summer Programme 2019 - 

Machine Intelligence and Applications  

8 – 19 July 2019 

INTRODUCTION 

The aim of this programme is to introduce Machine Intelligence (or Artificial Intelligence) and selected 

applications to the participants. MI exists at the intersection of machine learning and artificial intelligence; it 

is the enabler for a machine to interact with its environment in an intelligent way. 

Machine intelligence technologies have experienced a global resurgence due to the Internet of Thing (IoT), 

resulted in the growing volumes and varieties of data, the utility of this data in creating smart systems and an 

increased awareness of the value of data have changed our life dramatically. 

Machine intelligence allows organizations to operate more efficiently and effectively, using data to predict the 

future and manage the present. Computer systems with machine intelligence can perform a variety of tasks: 

Optimize and automate processes; extract and classify data; analyze and predict trends/patterns; enhance 

interaction with humans/the environment.  

At the start of the programme, the participants will learn the principles of various fundamental, basic concepts 

and algorithms in MI such as Bayesian Classifiers, machine learning, neural networks, and deep learning. The 

use of powerful computers in computational learning is to learn knowledge (or regularities) from the raw data. 

Participants will get to learn the state-of-the-art image synthesis techniques that greatly help to alleviate the 

data collection and annotation constraints in deep learning. Trainer will also introduce to the participants 

human-computer interaction, with an overarching goal of inculcating into the participants the habit of 

adopting a user-centric perspective on usability when designing, evaluating and innovating new user interfaces. 

Finally, the participants would be taught the essential concepts and skills in task planning, action planning, 

path planning, equations of the path, and equations of trajectory that will enable them to understand how to 

apply motion-planning techniques in robotics. 

The selected trainers are specialists in their respective fields and will be sharing with the participants, their 

many years of experience in research and applications in these areas. The participants will also be able to visit 

various research facilities in NTU; and during their free time, they can visit key places of interest in Singapore 

to experience the cosmopolitan city.  

 

 



TRAINER 

 

Dr  Kwoh Chee Keong, PBM   
PhD, DIC, MSc(ISE), Beng(EE), PGDIG, Sr.MIES, M.ICAAS, M.AMBIS 
 
Deputy Executive Director 
PaCE@NTU 
Centre for Professional and Continuing Education 

 

Dr.  Kwoh Chee Keong is currently an Associate Professor in the School of Computer Science and Engineering 

since 1993. He is also the Executive Deputy Director of Centre for Professional and Continuing Education, 

PaCE@NTU. His was the Assistant Chair of Graduate Studies; School Appraisal Committee for Services. He was 

the Programme Director, MSc (Bioinformatics), the Deputy Director, Biomedical Engrg Research Centre, NTU, 

and Deputy Director, Biomedical & Pharmaceutical Engineering Cluster (BPE) Cluster and had a joint 

appointment in the School of Chemical and Biomedical Engineering. 

He has done significant research work his research areas applying various Machine Learning and Data Analytics 

methodologies and published many quality international conferences and journal papers. His is in the Editorial 

Board Members and Associate Editor for of The International Journal of Data Mining and Bioinformatics; IEEE 

Access; TheScientificWorldJOURNAL; Network Modeling and Analysis in Health Informatics and Bioinformatics 

(NetMAHIB); Theoretical Biology Insights; and Bioinformation. He has been Guest Editor for many journals 

such as JMMB; International Journal on Biomedical and Pharmaceutical Engineering and others. He has been 

often invited as organizing member or referee and reviewer for a number of premier conferences and journals, 

including GIW, IEEE BIBM, RECOMB, PRIB, BIBM, ICDM, and iCBBE just to name a few. He has provided many 

services to professional bodies, and the Singapore and was conferred the Public Service Medal by the President 

of Singapore in 2008. 

RESEARCH EXPERTISE 

Dr. Kwoh main interests lie in our desire to making sense of big heterogeneous data by applying various 

Machine Learning and Data Analytics methodologies for real application in engineering, life science, medical 

and manufacturing. These include: Data Analytics and Mining, Soft Computing, Machine Learning, and 

Statistical Inference, Learning with Unlabeled Data, Meta and Ensemble learning.  

 

TEACHING 

CZ4032 Data Analytics and Mining 

 

TEACHING METHODOLOGY 

Series of lectures and discussion. 

 

 

 

 

 

http://www.pmo.gov.sg/NationalHonoursandAwards/Pingat+Bakti+Masyarakat+%28The+Public+Service+Medal%29.htm


TRAINER 

 

Dr  Lu Shijian 

PhD, NUS 

 

Dr Lu Shijian is currently an Assistant Professor with the School of Computer Science and Engineering, Nanyang 

Technological University (NTU), Singapore. He received his PhD in electrical and computer engineering from 

the National University of Singapore. His major research interests include image and video analytics, visual 

intelligence, and machine learning. He has published more than 100 international refereed journal and 

conference papers and co-authored over 10 patents in these research areas. He is currently an Associate Editor 

for the journal Pattern Recognition (PR). He has also served in the program committee of a number of 

conferences, e.g. the Area Chair of the International Conference on Document Analysis and Recognition (ICDAR) 

2017, the Senior Program Committee of the International Joint Conferences on Artificial Intelligence (IJCAI) 

2018, the General Chair of International Workshop on Document Analysis Systems (DAS) 2020, etc. 

TEACHING   

Sharing of practical techniques and technologies with real-life examples and projects. 

DM6190 Advanced Topics on Image Segmentation 

CZ3006 Net-Centric Computing 

 

TEACHING METHODOLOGY 

Sharing of practical techniques and technologies with real-life examples and projects. 

 

 

 

 

 

 

 

 

 

 



TRAINER 

  

 

Dr  XIE MING  

PhD(Informatics), MSc(Automation), Beng(Control Engineering) 

Editor-in-Chief, International Journal of Humanoid Robotics 

President, Robotics Society of Singapore 

 

Dr Ming XIE received the B.Eng degree in control and automation engineering. Subsequently, under the 

overseas scholarship of Chinese government, he  completed the postgraduate studies and doctorate research 

works, and received the Master degree from the University of Valenciennes (France) in 1986 as well as the PhD 

degree from the University of Rennes (France) in 1989.  

Since 1986, he has worked as Research Assistant at IRISA-INRIA Rennes, Expert Engineer at INRIA Sophia-

Antipolis, Lecturer/Senior Lecturer/Associate Professor of Nanyang Technological University, Fellow of 

Singapore-MIT Alliance (SMA) (Affiliated with Innovation in Manufacturing Systems and Technology Program), 

Guest Professor of Huazhong University of Science and Technology (2002, 2006), Professor awarded by China's 

Jiangsu Provincial Government (2014), and Dean of College of Electrical Engineering and Control Science at 

Nanjing Tech University (2014-2016).  

In terms of social services, Ming XIE is a member of People's Action Party (PAP) , the Founding Editor-in-Chief 

of the International Journal of Humanoid Robotics (IJHR which is SCI/SCIE indexed), the Founding President of 

Robotics Society of Singapore (RSS), Founding Vice-President of Singapore-China Association for Advancement 

of Science and Technology (SCAAST), and was the General Chair of 2007 International Conference on Climbing 

and Walking Robots (CLAWAR), the General Chair of 2009 International Conference on Intelligent Robotics and 

Applications (ICIRA). When he was at the College of Electrical Engineering and Control Science of Nanjing Tech 

University, he has undertaken a holistic reform of undergraduate education program as well as postgraduate 

education program. In addition, he has also reformed the governance and reward systems at the same college. 

 In terms of industrial services, he has worked as Assistant Engineer (internship) at Renault Automation in Paris, 

Application Engineer attached to Development Center of Renault Automobile in Paris, Technical Consultant for 

project of Asia Electronics Pte Ltd, Technical Consultant for project of Port of Singapore Authority, Technical 

Consultant for training of engineers of Delphi Automotive Systems Pte Ltd, Technical Consultant for training of 

engineers of ST Aerospace Ltd, Technical Consultant for training of engineers of MuRata Electronics Pte Ltd, 

Technical Consultant for project of Sony Electronics Pte Ltd, and Technical Consultant of Singapore Power Ltd.  

In terms of scientific research, Ming XIE has published two books, two edited books, several book chapters, 

over 10 patents of invention, over 30 research papers in scientific journals and over 100 research papers in 

international conferences. Ming XIE was one of recipients of best conference paper award from World 

Automation Congress, one of recipients of best conference paper award from CLAWAR, one of recipients of 

outstanding paper award from International Journal of Industrial Robot, one of recipients of Gold Prize (S$8K) 



from CrayQuest, one of recipients of Grand Champion Prize (S$15K) from CrayQuest, one of recipients of A-

Star's Best Research Idea Prize (S$5K), one of recipients of Silver Medal from Dragon Design Foundation. Ming 

XIE was the lead co-founder of the Laboratory of Intelligent Vehicle (now under the name of Intelligent Systems 

Center) at Nanyang Technological University. 

 

RESEARCH EXPERTISE 

Ming XIE's research interests include machine intelligence (cognitive vision, natural language understanding), 

humanoid robotics (design, control, biped walking, mobile manipulation) and autonomous vehicles 

(perception, planning, and control). In terms of technopreneurship, Ming XIE was the founder of iCar 

Electronics Co. Ltd., the founder of Humanoid Robotics Pte. Ltd., the founder of SMAROBOT Co. Ltd. Ming XIE 

was one of recipients of the Second Prize from the 2009 Spring Technopreneursip Competition organized by 

Chinese Ministry of Education, one of recipients of the First Prize from the 2010 Spring Technopreneurship 

Competition organized by Chinese Ministry of Education, one of recipients of Thousant Elit Plan’s Expert Title 

awarded by Shanghai's Municipal Government. 

 

TEACHING   

In higher education, Ming XIE has taught the courses such as Robotics, Artificial Intelligence, Applied Machine 

Vision, Measurement and Sensing Systems, Microprocessor Systems, and University Physics. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Share lo-fi prototypes among each other to receive written critiques 

 Resolving lo-fi prototypes into hi-fi prototypes. 
 

 

TRAINER 

 

 

Dr  Owen Noel Newton Fernando, PhD  

PhD, MSc, BSc 

 

 

 

Dr Owen Noel Newton Fernando is an educator and HCI (Human-Computer Interaction) researcher. His 

research interests cover various topics on HCI, including Interaction design, multimodal interfaces & interactive 

systems, and natural interfaces. He employs the formal method of design thinking to generate innovative 

solutions for complex problems, based on a user-centered approach to providing seamless, intuitive, and 

immersive user experiences. His research has received several international awards, including awards from 

Laval Virtual Revolution and Nokia UbiMedia MindTrek. Dr. Fernando has been the recipient of the Japanese 

Government (MEXT: Monbukagakusho) Scholarship. Currently, he serves as Associate Editor for Entertainment 

Computing (Elsevier) and has previously served as guest editor of the AHCI Journal and Associate Editor for 

ACM CiE: Computers in Entertainment. 

RESEARCH INTERESTS 

Human-computer interaction, multimodal interfaces & interactive systems, natural interfaces, and 

entertainment & mobile computing.  

TEACHING 

DM6121: Human Computer Interaction (Graduate) 

CZ2004: Human Computer Interaction (Undergraduate) 

CE/CZ1007: Data Structure (Undergraduate) 

CE2004: Software Engineering (Undergraduate) 

 

TEACHING METHODOLOGY 

The participants will be given hands-on experience in applying taught concepts and methodologies in 
designing and evaluating human computer interfaces via various activities.  
(Build prototypes at varying levels of fidelity, from paper prototypes to functional, interactive prototypes and 
evaluate prototypes using expert review methods). 
 

 



NTU Summer Programme 2019 – 

Machine Intelligence and Applications  

8 – 19 July 2019 

 

Programme Schedule 

DATE AM PM 
Sunday 
7 July 
 

 Arrival in Singapore and  
Check-in to NTU student Hostels 
(Between 2pm - 5pm) 
 

 
 

Monday 
8 July 

9.00am – 9.45am 
Welcome Session & Programme Briefing  
By Assoc. Prof Kwoh Chee Keong 
 
10.00am – 12.00pm 
Lesson 1 
MACHINE INTELLIGENCE AND DATA 

ANALYTICS 

- Introduction 
- What is AI, Machine Intelligence, Data 

Analytics 
- Supervised vs. Unsupervised machine 

Learning Techniques 
- Tools used for Machine Learning 
- Pre requisite for Machine Learning 
 
(Trainer: Dr Kwoh Chee Keong) 
 

12.00pm – 1.00pm 
 Welcome Lunch 
 
1.00pm – 5.00pm  
Ice-breaking activities, campus & 
Neighbourhood tour conducted by NTU 
students 

 

Tuesday 
9 July 
 

9.00am – 11.30am 
Lesson 2 
MACHINE INTELLIGENCE AND DATA 

ANALYTICS 

- Understanding Data, Data Cube. Big Data 
- Preliminary exploration, Visualization and its 

characteristics 
 
(Trainer: Dr Kwoh Chee Keong) 
 
  

1.00pm – 3.30pm 
Lesson 3 
MACHINE INTELLIGENCE AND DATA 

ANALYTICS 

- Decision Tree 

- Rule-Based Classifier 

(Trainer: Dr Kwoh Chee Keong) 
  
3.30pm – 4.30pm 
Visit 
Computational Intelligence Lab (CIL) and 

Biomedical Informatics Lab (BIL) 

 

  



DATE AM PM 
Wednesday 
10 July 
 

9.00am – 11.30am 
Lesson 4 
MACHINE INTELLIGENCE AND DATA 

ANALYTICS 

- Bayesian Classifiers (Naïve Bayes Classifier) 

- KNN and K-means Clustering 

 (Trainer: Dr Kwoh Chee Keong) 
 

Self-study 
 
 
 

Thursday 
11 July 

9.00am – 11.30am 
Lesson 5 
MACHINE INTELLIGENCE AND DATA 

ANALYTICS 

- Support Vector Machines (SVM) 
 
(Trainer: Dr Kwoh Chee Keong) 
 

1.00pm – 3.30pm 
Lesson 6 
MACHINE INTELLIGENCE AND DATA 

ANALYTICS 

- Artificial Neural Networks (ANN) and 

Backpropagation  

- Deep Learning 

- Ensemble Classifiers 

(Trainer: Dr Kwoh Chee Keong) 
 
3.30pm – 4.15pm 

Visit 

Robotic Research Centre (RRC) 

 

Friday 
12 July 

9.00am – 11.30am 
Lesson 7 
INTELLIGENT MACHINE VISION 

- Introduction of Intelligent Machine Vision 

- Introduction to the human vision system 

- Introduction to the computer vision systems  

- Bio-inspired intelligent computer vision  
 
(Trainer: Dr Lu Shijian) 
 

1.00pm – 3.30pm 
Lesson 8 
INTELLIGENT MACHINE VISION 

Image Synthesis in Machine Vision: 
- Image Collection and Annotation in Deep 

Learning based Vision Systems 
- Composition based Image Synthesis 
- Transfer based Image Synthesis 
 
(Trainer: Dr Lu Shijian) 
 

Saturday 
13 July 

 
One way transfer provided to VivoCity at 8.30am 

(for access into Sentosa Island) 

 
Sunday 
14 July 

  
Free  

 

  



DATE AM PM 
Monday 
15 July 

9.00am – 11.30am 
Lesson 9 
INTELLIGENT MACHINE VISION 

Machine Vision in Autonomous Driving and 
Parking: 
- Introduction to Autonomous Driving and 

Parking (ADP) 
- An Intelligent Vision based Autonomous 

Parking System 
- Drone Vision for Object Counting 
- Drone Vision for Object Tracking 
 
(Trainer: Dr Lu Shijian) 
 
 

1.00pm – 3.30pm 
Lesson 10 
ROBOTICS  

Robot Motion Planning Part 1 
- Introduction to Robotics 
- Task Planning 
- Action Planning 
 
(Trainer: Dr Xie Ming) 
  
 

Tuesday 
16 July 
 

9.00am – 11.30am 
Lesson 11 
ROBOTICS  

Robot Motion Planning Part 2 
- Path Planning 
- Equations of Path 
- Equations of Trajectory 
 
(Trainer: Dr Xie Ming) 
  

 1.00pm – 3.30pm 
Lesson 12 
HUMAN COMPUTER INTERACTION 

- What is HCI? 
- Who Contributes to HCI? 
- Why Study HCI? 
- Why Hard to Design (Good) UIs? 
- A Glimpse on Usability and UI design 
 
(Trainer: Dr Owen Noel Newton Fernando) 
  

Wednesday 
17 July 
 

9.00am – 11.30am 
Lesson 13 
HUMAN COMPUTER INTERACTION 

• Introduction: Usability of Interactive 
Systems 

• Usability requirements 
• Usability measurements 
• Motivation for UIs 
• Universal Usability (Trainer: Owen Noel 

Newton Fernando) 
 

Self-study 
  
  
 
 

Thursday 
18 July 

9.00am – 11.30am 
Lesson 14 
HUMAN COMPUTER INTERACTION 

• Guidelines – narrowly (specific) focused 
rules. 

• Principles – widely applicable and enduring 
• Theories – tested, proven, broadly useful 
• Evaluating user interfaces 
 
(Trainer: Dr Owen Noel Newton Fernando) 
 
 

1.00pm – 3.30pm 
Lesson 15 
HUMAN COMPUTER INTERACTION 

• Ethnographic observation and 
participatory design 

• Design a low fidelity (lo-fi) prototypes 
• Share lo-fi prototypes among each other 

to receive written critiques 
• Resolving lo-fi prototypes into hi-fi 

prototypes. 
 
(Trainer: Dr Owen Noel Newton Fernando) 
  



DATE AM PM 
Friday 
19 July 

9.30 am – 10.00am 
Group Presentation 
Preparation 
 
10.00am – 12.00pm 
Group Presentation 
(Facilitator: Dr Kwoh Chee Keong) 

1.30 pm – 2.15 pm  
Assessment 
 
2.30pm – 3.30pm 
Certificate Presentation Ceremony 
By Dr Kwoh Chee Keong 
 
Group Photo-taking 
 

Saturday 
20 July 

11 am 
Check-out & Departure 
 

 

*Programme schedule may subject to change. 

 
CERTIFICATE 
NTU will award a Certification of Participation to students who achieved at least 75% attendance. 
 
INSURANCE 
Students are required to purchase travel insurance to cover their stay in Singapore. Proof of purchase 
of travel insurance must be submitted to NTU two weeks prior to their arrival. Students will not be 
able to participate in the programme if they do not comply with this requirement. 

 
VALIDITY 
This proposal is valid for 2019 programme. 
 

ACCOMMODATION 

Twin-sharing student hostel accommodation (air-conditioned) will be provided at NTU main campus 
during the programme period.  

Group Check-in Date           :   7 July 2019 (Sunday), 2pm– 5pm 
Group Check-out Date        : 20 July 2019 (Saturday), 11am   
 

Remarks 
 * Loss of room key or damages to the hostel room will be charged to Wuhan YuyuanGezhi Education 

Consultancy Co. Ltd 

 * No storage of luggage is available after checking out.  

 

        

*Actual student hostels allocated may not be the same as shown in the photos. 



About NTU - World's Top Young University 

     

A research-intensive public university, Nanyang Technological University, Singapore (NTU Singapore) has 

33,000 undergraduate and postgraduate students in the colleges of Engineering, Business, Science, and 

Humanities, Arts and Social Sciences, and its Interdisciplinary Graduate School. NTU’s Lee Kong Chian 

School of Medicine was established jointly with Imperial College London. 

 

NTU’s campus is frequently listed among the Top 15 most beautiful university campuses in the world and 

has 57 Green Mark-certified (equivalent to LEED-certified) buildings, of which 54 are certified Green Mark 

Platinum. 

  

 

Besides its 200-ha (500-acre) lush green, residential campus in the western part of Singapore, NTU also 

has a second campus in the heart of Novena, Singapore’s medical district. 

 



Meteoric rise in international academic reputation  

 In 2018, NTU was placed 12th globally in the Quacquarelli Symonds (QS) World University Rankings. It 

was also ranked the world’s best young university (under 50 years old) by QS for the fifth consecutive year. 

In addition, NTU was named the world’s fastest rising young university by Times Higher Education in 2015. 

In engineering and technology, NTU is ranked 5th worldwide in the QS World University Rankings by 

Subject 2018. With six schools, NTU’s College of Engineering is among the top nine globally for research 

output and the 5th most cited in the world (Essential Science Indicators 2017).  

Mirroring this success is the College of Science, whose young chemistry department is ranked 10th among 

universities in the Nature Index 2018. Boosted by research at the Lee Kong Chian School of Medicine, 

NTU is also strengthening its foothold in areas such as biomedicine and life sciences. 

The well-established Nanyang Business School is regularly featured among the leading business schools 

in Asia, with its MBA programme consistently rated top in Singapore since 2004 by The Economist. 

Innovative learning 
In higher education, NTU is driving new pedagogies so that millennials can learn more effectively in this 
digital age. Part of NTU's education strategy is the flipped classroom model of learning. The centrepiece 
of this new way of learning is The Hive, a groundbreaking learning facility that has been described by 
CNN as having redefined the traditional classroom.  

 

Innovative education initiatives also include signature programmes such as Renaissance Engineering 
Programme, CN Yang Scholars Programme, NTU-University Scholars Programme. Designed for high-
achieving students, these programmes offer a multidisciplinary curriculum, guidance by top faculty, 
interdisciplinary and intensive research opportunities, overseas exposure, as well as dialogues with world-
class scientists and industry leaders. 

Set up jointly with Imperial College London, NTU's medical school, is grooming a new generation of doctors 
to meet the healthcare needs of Singapore. 

Research impact 
Known for research excellence and technological innovation, NTU leads the top Asian universities in 
normalised research citation impact (Clarivate Analytics’ InCites 2016). In the 2017 Nature Index, NTU is 
placed 35th among the world's universities and first in Singapore. 

 



NTU's five-year strategic plan, NTU 2020, builds on strong foundations of NTU 2015 and aims to propel 

NTU to greater heights of research excellence. The plan focuses on five key research thrusts – 

Sustainable Earth, Global Asia, Secure Community, Healthy Society and Future Learning. The areas 

leverage NTU’s diverse strengths, particularly its longstanding expertise in engineering, business and 

education, and the interfaces these have with various disciplines such as in healthcare, science and the 

humanities. NTU’s sustainability initiatives have clinched significant competitive research funding and the 

university is already a global leader in this area. 

  

 

NTU hosts two national research centres of excellence – the Earth Observatory of Singapore (EOS) and 

Singapore Centre for Environmental Life Sciences Engineering (SCELSE) – that are tackling important 

questions in environmental sustainability and public health.   

NTU is also home to a number of world-class institutes. The National Institute of Education trains all 

teachers in Singapore, which is known for having one of the best education systems in the world.  

Other key institutes at NTU include the S Rajaratnam School of International Studies, the Nanyang 

Environment & Water Research Institute and the Energy Research Institute @ NTU. 

Collaborations with academia and industry 

  

NTU actively pursues partnerships with top universities and runs joint and dual PhD degree programmes 

with well-established universities. Some of its key partners in academia and research include Imperial 

College London, Technical University of Munich, and University of California, Berkeley. 

http://www.earthobservatory.sg/
http://www.nie.edu.sg/
http://www.rsis.edu.sg/


 

The university also works closely with the biggest industry players in making its research relevant to society. 

In the past few years alone, NTU has struck a record number of tie-ups with big players such as BMW 

Group, Rolls-Royce, Delta Electronics, ST Engineering, SMRT and SingTel.   

 

Internationalisation 

 

 

A cosmopolitan international university, NTU has more than 100 nationalities on its campus. With more 
than 300 academic partners, international exchange students are a common sight on the sprawling campus. 

Believing in the benefits of global exposure and immersion for its students, NTU aims to have at least 8 in 
10 undergraduates go overseas at least once during the course of their studies. 

This can be through student exchanges, summer programmes, field trips, research attachments, 
internships and industrial attachments, competitions, conferences and more. 

  

 

 

 

 




