NUS School of Computing
Summer Workshop
3 July to 26 July 2020 (Year 2 & above)
https://sws.comp.nus.edu.sg/

Organizer : NUS School of Computing (Graduate Division)

Part 1

Academia
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National University of Singapore (NUS)
Founded in 1905, the National University of
Singapore (NUS) is a world leading autonomous
research university in Singapore.

As a century-old university, NUS is ranked consistently as
one of the top universities. NUS is ranked 11th in the
world, based on the QS World University Rankings 2020.

NUS has a total of 17 faculties and schools, 8 overseas
colleges, 3 research institute, with more than 30,000
students from more than 100 countries.
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NUS Campus

Stephen Riady Centre

University Town

Study Corner

Education Resource Centre
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School of Computing
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School of Computing

 Department
– Computer Science
– Information Systems and Analytics
 Staff
– 109 (teaching)
– 118 (research)
 Student
– 2300 undergraduate students
– 600 PhD/Master students
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Introduction
Time

3 July – 26 July 2020

Venue

National University of Singapore (Singapore)

Admission
requirement

Year 2 and above Undergraduate students majoring in Computer Science,
Software Engineering, Electronic Communication, Information Systems and
Management, Internet of Things, and related disciplines (you may enquire)
A new cluster of three X-disciplines are specially opened for students without
CS background.
Good academic achievement and English proficiency

Immerse yourself in the unique educational experience at one of the top
universities worldwide

Program
Benefits

Keep abreast of the state-of-the-art knowledge in a few computing topics and
gain deep insights by working on projects
Develop a global perspective to prepare oneself for work and studies
overseas

Students will receive a certificate and project result that would be greatly
advantageous for their future career and further studies
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Application
Application

Up till 31 March 2020 (application may be closed earlier if all vacancies are filled before the
deadline). Some popular topics may be oversubscribed. We advise that you apply early for the
best chance at getting your topic of choice.
Program website : https://sws.comp.nus.edu.sg/
Apply through the link provided at the above program website.
Applications open from 28 December 2019.

How to apply

Documents required:
• academic transcript in English (Chinese version is acceptable for students from China)
• English qualifications (CET4, CET6 or TOEFL or IELTS, For students from non-English
speaking universities)
• scanned copy of Identity Card (both sides) (for students from China)
• Awards/Certificates (if any), and
• Passport with photograph (if available).
Make sure you fill in all required information seriously to receive our attention - in particular,
1) if your academic or English do not meet our requirements, we need to know why we should
offer you a position to come, and
2) if you are interested in a cluster/topic, we need to know why we should assign it to you.
Students will be contacted within two weeks after completing the application process.
No fee is collected for the application to participate. Program fee is only payable after receiving
offer letter/email from the organizer.
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Application
SGD4180 (Payment : 1 week after having received offer email before 31 March 2020)

Program
Fee

The fee will cover:
• workshop fee, program certificate / result
• Up to 26 days of accommodation
• airport transfers
• student card
• telephone card
• bus card
• T-shirt
• Major meals (welcome dinner, lunch and dinner on trial lectures, lunch on showcase day, and
farewell dinner ceremony)

You are required to purchase your own air tickets, and pay for your other living
expenses in Singapore.
Note: Student hostel at NUS PGPR provides non air-conditioned rooms, and hostel at NUS UTOWN
provides air-conditioned rooms (subject to availability),
For most students, they will move from PGPR to UTOWN from 6 July onwards, the program fee of
SGD4180 will be collected. If UTOWN has no more vacancies, all subsequent students will be
allocated to stay at PGPR’s non air-conditioned rooms throughout the program. These students
will pay a lower fee due to reduced accommodation costs.
For a few partner universities which students will have additional days of lectures, activities and
accommodation, program fee of SGD4580 will be collected.

Others

You are required to have a passport (valid till at least Feb 2021) and VISA to visit
Singapore – though the organizer will issue an invitation letter to confirm your
9
participation, you need to engage travel agency to apply for tourist VISA to Singapore.

Program Itinerary
1st, or 2nd or 3rd July 2020
Arrive in Singapore, check into student dormitory
2nd or 3rd July
Welcome dinner
4th – 5th July
Overview of 3 topics in 1 cluster (6 hours/topic)
6th July
Event day & confirming your topic for project
7th July to 23th July
Start of project, mentoring and coaching (English)

24th July
Project Showcase, Farewell Dinner
26th July
Check out from student dormitory, home sweet home
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Program Itinerary
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Selection of Topics
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Selection of Topics
 Students will be assigned to 1 out of 5 clusters. They will then attend 3 lectures
covering the topics in the chosen cluster (2 days of 3 hours lecture per topic per
day). For clusters with 4 topics, students will only be allowed to attend lectures
for 3 topics as there are parallel lectures that are conducted concurrently.
 Each student will rank his/her preferences of the topics in the cluster to do a
group project.
 Most topics take up to 10 project terms while there are a few with higher
capacity. The organizer, in consultation with the professors (mentors), has the
final say on which topic a student will do a project.
 Go to program website: https://sws.comp.nus.edu.sg/ to find out more about the
topics will be learning! There are more details of each individual topic (e.g. topic
description and bio of the lecturers, prerequisites student must fulfil to be able to
take on the topic, all the posters from 2019's projects).
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Cluster 1
Media & VR/AR

14

Topic 1
Real-Time and Realistic Graphics Rendering
Professor LOW Kok Lim
Department of Computer Science, School of Computing, NUS
Prof Low received his Ph.D. in Computer Science from the
University of North Carolina at Chapel Hill, and received his
M.Sc. and B.Sc. (Honors) degrees in Computer Science from
NUS. Recently, he has won the NUS School of Computing
Teaching Excellence Award.
His research interests include computational art, real-time rendering, and
computational photography. He has published more than 30 peer-reviewed
research papers at reputable and leading international conferences and journals.
He has also been awarded 4 U.S. Patents and 2 Singapore Patents.
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About the topic

Topic 1

Real-time graphics is at the heart of all 3D interactive computer applications, such
as 3D games, VR, 3D modelling, and data visualization.
Recent rendering techniques have been heavily exploiting the powerful graphics
hardware to achieve unprecedented performance and effects.
In this workshop, students study the modern real-time rendering pipeline. It
introduces modern and traditional real-time rendering techniques, and students
learn to write shaders to implement these techniques for the GPU.
The syllabus includes multiple-pass rendering, shading & reflection models,
procedural texture-mapping & shading, lights & shadows, non-photorealistic
rendering, deferred shading, post-rendering processing, etc.
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Topic 2
Introduction to Game Development
Professor Kelvin SUNG
Department of Computing and Software Systems, University of
Washington Bothell
Prof Sung received his Ph.D. in Computer Science from the University of
Illinois at Urbana-Champaign in 1992. His background is in computer
graphics, hardware and machine architecture. He came to UWB from
Alias|Wavefront (now part of Autodesk) in Toronto where he played a
key role in designing and implementing the Maya Renderer, an
Academy Award winning image generation system.
Before joining Alias|Wavefront, Prof Sung was an Assistant Professor with the School of
Computing, National University of Singapore. Kelvin's research interests are in studying the
role of technology in supporting human communication. Funded by Microsoft Research and
United States National Science Foundation, Kelvin's recent work focuses on the intersection
of videogame mechanics, real-world problems, and mobile technologies. His publications in
the Communications of the ACM, IEEE Computers, IEEE Transactions Journals, a published
textbook on Computer Graphics, a book on 2D casual game development, and an upcoming
book on approaches to building 2D game engines.
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Topic 2
About the topic

Examines the fundamental issues in designing and developing computer video
games; creative and artistic elements, story narration, software architecture,
interaction model, mathematic, physics, special effects, and in-game AI logic.
Experiences elements in game design: world setting, game play, and interface; and
experiences implementing games: conceptualization, prototyping, and play testing.
Learning Objectives:
• Critically examine video games
• Understand the structure of games
• Design, prototype, test and implement a game from scratch
• Understand and extend techniques commonly used in games
• Work in groups, present and reflect on extended project

http://depts.washington.edu/csscts/tmp/NUS/
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Topic 3

Immersive VR/MR Experience Development and
Analytics
Professor ANAND Bhojan

Department of Computer Science, School of Computing, NUS
Prof Bhojan Anand has received Ph.D. degree in Computer Science
from National University of Singapore. He has received several awards
for academic excellence including state government’s higher education
scholarship, gold medal for securing university first rank, graduate
research achievement award and his thesis was nominated for best
thesis award. He is teaching game development, computer networks
and virtual reality courses at NUS. He has served mentor for Gambit
(game development lab) at MIT. USA.
His research interests center on wireless networks, robotics, interactive virtual media
environments. He has published five books on mobile computing and networks and two
books on Robotics. He often speaks in conferences and has received best-invited presenter
award in SIAA’s International M2M (Machine-2-Machine) conference and expo. His works on
wireless networks and interactive virtual environments are published in prestigious
conferences like ACM-Multimedia, ACM -Mobisys, IEEE-Infocom, ACM-SIGCOM. He is an
Associate Editor of Elsevier - Computers and Electrical Engineering Journal.
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Topic 3
About the topic

Virtual Reality (VR) and Mixed Reality (MR) are nascent fields that can benefit many
different areas such as medicine, education, engineering, etc. In this workshop, you
will learn fundamentals of immersive VR/MR application design, human
perceptions of reality, interaction design for VR/MR, building AI/ML agents for
VR/MR, VR sickness and techniques to mitigate VR sickness, VR/MR system
optimisation and analytics.
You will learn to program using popular game engines such as Unity3D and Unreal
to develop VR experiences for higher-end VR and MR platforms such as Oculus
Rift, HTC Vive and MS Hololens. You will also learn how to program various sensors
attached to human body or common hardware such as exercise bike machine and
integrate them with the VR/MR system. The workshop includes a project
component that allows you to use the theories and skills acquired in the class to
build brilliant VR/MR experiences.
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Topic 4

Video Streaming with DASH Development
Professor Roger ZIMMERMANN

Department of Computer Science, School of Computing, NUS
Prof Zimmermann earned his M.S. and Ph.D. degrees from the Viterbi
School of Engineering at the University of Southern California. He has
co-authored a book, seven patents and more than two hundred-twenty
conference publications, journal articles and book chapters in the
areas of multimedia, GIS and information management. He is also
Deputy Director with the Smart Systems Institute (SSI) at NUS.
His research interests are streaming media architectures, mobile video management,
distributed and peer-to-peer systems, spatio-temporal data management and locationbased services. Recently he was the general chair of the ACM Multimedia Systems 2014 and
the IEEE ISM 2015 conferences, and TPC co-chair of the ACM TVX 2017 conference. He is also
an associate editor for the ACM Transactions on Multimedia journal (ACM TOMM) and he was
elected as Secretary of ACM SIGSPATIAL for the term of 1 July 2014 to 30 June 2017.
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Topic 4
About the topic

Video delivery services on the Internet such as Tencent, Youku, YouTube, Hulu, etc.,
are popular with users and now constitute a major portion of today’s Internet
traffic. Cisco has projected in their annual Visual Networking Index (VNI) that by
2021, 80% of the global Internet traffic will be video.
Video services are now used for many different applications, e.g., live game
streaming, video conferencing, online education systems, etc. Therefore, it is
important for computer science students to understand how modern video
streaming systems work.
This workshop will teach the underlying technologies and components of video
streaming systems that use the modern DASH industry standard (Dynamic
Adaptive Streaming over HTTP). Students will learn both in theory and in a
practical, hands-on project about video encoding, different video representations,
segmentation of a long video, how to prepare videos for streaming on a web server,
how to build their own video player and how to experiment with different dynamic
network adaptation schemes that will result in a smooth playback for the user.
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Topic 4
About the topic

Students will learn a number of different industry-leading technologies such as
the DASH playlist format (XML), working with Linux and the Apache web server
software, understanding issues about video coding (H.264 and H.265), streaming
file formats and the dash.js video player. We will then combine these various
technologies into an overall, end-to-end video streaming system.
In this workshop, the students will get a hands-on experience with actually
building their own DASH streaming system in a team project. The workshop will
also teach the above mentioned technologies as a foundation for the project. At the
end of the workshop, the students will have the knowledge to integrate industrystandard video streaming into their own applications and projects. They will also
learn about the latest trends, such as 360-degree video streaming and low latency
live streaming.
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Cluster 2
Big Data and Cloud Computing
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Topic 1

Mining Communities in Big-Data
with Algorithms and Computational Thinking
Professor LEONG Hon Wai

Department of Computer Science, School of Computing, NUS
Prof Leong received the B.Sc. (Hon) in Mathematics from University of
Malaya and Ph.D. degree in Computer Science from the University of
Illinois at Urbana-Champaign. His research interests are in the design
and analysis of algorithms, optimization and discrete mathematics. He
works in many areas including VLSI design, transportation logistics,
multimedia systems, and computational biology. In Singapore, he started
the Singapore training program for the IOI (International Olympiad in
Informatics). He is a member of ACM, IEEE, ISCB, and a Fellow of the
Singapore Computer Society.
In this topic, student will get first hand experience with solving real world problems with
computational thinking and community detection on big-data in a team project. The topic will
also teach a well-structured methodology for doing good team projects. As a side benefit,
student can learn the famous Polya's Four-Step Problem Solving Process. The process is
simple, but, if applied consistently, will help to cultivate a creative problem solving mindset.
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Topic 1
About the topic
This topic will teach students how to use Computational Thinking and algorithms for community
detection in large graphs (big-data) to solve interesting real world problems.
Computational thinking is about applying powerful ideas in computer science (problem
formulation, abstraction, decomposition, pattern recognition, and algorithm design) to tackle real
world problems.
In this workshop, students work in teams to apply community detection algorithms and
computational thinking to discover new knowledge from big data in the real world. The teams
choose their own topics, find appropriate datasets from the real world, and they learn to model
their dataset using graphs and then use algorithms to identify communities in these graphs. Then
they apply ideas in CT to analyze the communities identified in the search of knowledge or
insights about the communities.
For example, identification of communities in these big-data networks can help to provide give
new insights to how the individual nodes interact and the role of certain nodes in the communities
(the driver nodes, the hubs and authorities in the graph), can also help to condense large graphs
into communities, and can help in visualization of these large graphs which is helpful in many
other big-data analytics tasks
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Topic 2
Cloud Computing with Big Data
Professor TEO Yong Meng
Department of Computer Science, School of Computing and an
Affiliate Professor at the NUS Business Analytics Centre, NUS
Prof Teo was a Visiting Professor at the Chinese Academy of Science in
China from 2010-2014. He received his PhD and MSc in Computer
Science from the University of Manchester in UK.

Prof Teo's recent research focuses on the performance of heterogeneous systems and
formalizing emergence in complex systems. Among the awards he won the Wintersim Best
Applied Paper Award in 2015, Best Paper Award at the 10th International Conference on
Algorithms and Architectures for Parallel Processing in 2010. At the School of Computing, he
is the leader for Systems and Network Research. He has received various research grants
including European Commission, Fujitsu Computers (Singapore) Pte Ltd, Fujitsu
Laboratories Ltd (Japan), Sun Microsystems/Oracle (USA), NVIDIA and PSA Corporation.
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About the topic

Topic 2

This workshop exposes students to both the theory and practice of cloud computing. The
learning objectives include understanding of key principles of cloud computing concepts,
models, technologies and its application for big data. For projects, students will learn to develop
web-based big data cloud applications.
Topics include: principles of cloud computing, key business drivers, basic concepts and
terminology, technical and non-technical challenges; fundamental concepts and models,
reference architecture, cloud deployment models; technologies behind cloud computing, main
components in a datacenter, virtualization, multitenancy; cloud architecture, how to
operate/manage resources to meet certain objectives, cloud bursting; cloud applications and
paradigms, challenges in developing applications, application development models – IaaS
(Infrastructure as a Service), PaaS (Platform as a Service) and SaaS (Software as a Service),
MapReduce programming model.

Cloud-based Big Data Projects - The learning outcome
To design a big data application and to develop its implementation on a public cloud. A
hackathon-like approach will be adopted to allow students to suggest ideas and form teams
based on individual interests and skills. Two 3-hr lectures cover programming PaaS and SaaS
IBM cloud services and pattern-based approach to design and implement big data applications.
Students learn by examples with hands-on laboratories. For data, students will tap on the rich
Singapore Smart Nation Open Government Data repositories.

Prerequisites
Knowledge of programming is compulsory; web programming experience will be useful.

28

Topic 3
Simulation – Allowing ‘What if?’ scenarios
Professor Gary TAN
Department of Computer Science, School of Computing, NUS
Prof Tan received his B.Sc (Hons 1st) from the National University of
Singapore, and his M.Sc and Ph.D from the University of Manchester,
United Kingdom. He has taught many subjects, including Digital Logic,
Computer Organisation and Architecture, Unix, and programming. He has
won numerous teaching awards for his teaching at NUS, and has been
included in the NUS Honour Roll for teaching.
His research interests include parallel and distributed computing, parallel and distributed
simulation, Traffic simulation and Crisis management. He has had over 20 years’ experience in
Simulation. For the past seven years, he has been actively conducting research in Distributed
Simulation. Currently he is investigating into Crisis Management Simulation and Symbiotic
Simulation applied to Transportation Systems. He has published over 80 refereed journal and
conference papers, and has served as program committee member in many reputable
international conferences, e.g. Annual Simulation Symposium, and Distributed Simulation and
Real-time Applications, and Modelling, Analysis, and Simulation of Computer and
Telecommunication Systems (MASCOTS). He is currently on the Editorial Board of the
International Journal of Modelling, Simulation and Scientific Computation.
29

Topic 3
About the topic
This workshop aims to provide students with a working knowledge of modelling and
simulation. Students will learn how to apply simulation techniques to model, simulate and
study systems. It covers techniques in simulation model design, input modelling, model
execution and model analysis. There will also be an introduction to parallel and distributed
simulation. Students will have hands-on experience using a simulation package to gain a
better understanding of how simulation is applied in the real world.
The objectives of this workshop are:
• Understand how computer simulation can be used to model complex systems and solve
decision problems.
• Learn to use simulation software, such as Arena, to run simulation projects from start to
finish.
• Learn how to incorporate statistical methods when designing a simulation.
• Learn how to interpret and validate the results obtained from simulations.
• Communicate insights obtained from the simulation analysis to the lay audience.

Prerequisite
Students interested in this course should have basic knowledge of statistics/probability.
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Cluster 3
Analytics and Security
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Topic 1
Predictive Analytics
Professor LEK Hsiang Hui
Department of Information Systems and Analytics, School of
Computing, NUS
Prof Lek received his B.Sc (Hons 1st) and Ph.D from the National
University of Singapore in 2008 and 2013 respectively. He
started teaching when he was an undergraduate and has taught
for more than a decade. During this period, he has won a
number of teaching awards such as NUS Annual Teaching
Excellence Award (2015/16 and 2016/17), Faculty Teaching
Excellence Award (2014/15, 2015/16, 2016/17), and Faculty
Teaching Excellence Award Honor Roll (2017/18).
Apart from teaching, he has also co-founded a few companies, with the recent one
in the area of Big Data Analytics.
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Topic 1
About the topic

With the increased adoption of digital solutions, huge amount of data is generated.
Apart from appreciating the data, organizations can go one step further to generate
predictive models which can be used for predicting future data.
Predictive analytics uses an assortment of statistical techniques to predict future
events or behaviors based on collected data. This workshop introduces major
techniques such as regression, classification, clustering among others for doing
predictive analytics. Students will be taught theoretical foundations of these
algorithms and get to apply these concepts using various tools such as R.

Prerequisites

• Students interested in this workshop should have basic knowledge of
statistics/probability. Knowledge in programming will be beneficial, however
knowledge in R is not required
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Topic 2
DOTA Defense of the Ancients
Professor Hugh ANDERSON
Department of Computer Science, School of Computing,
NUS
Prof Anderson received his B.Sc. from Victoria University of Wellington
(NZ), M.Sc. from the University of the South Pacific (Fiji), and Ph.D. from
the National University of Singapore. Since being at NUS he has won
faculty and NUS-wide teaching awards. He has been involved in
electronics and computing for over 40 years, taking his first University
level computer course in the early 1970's, and building his first computer
in 1976.
Prof Anderson has an eclectic range of skills and interests in electronics and computing,
derived from his background both in industry and academia. Since 2001, he has been involved
designing, and teaching, a range of computer security courses in the School of Computing at
NUS. His research interests of late include working with embedded, and medical information
systems.
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Topic 2
About the topic

No - not DOTA, and not DOTA 2. This workshop is all about computer security. We
are building a brave new world, where computer systems intrude everywhere, in
your home, at your work, in your pockets. Many systems are based on truly ancient
technology. We will look at how to defend our ancient systems, providing practical
guidance as to how to make you, your organization, and even your country safer.
DOTA will cover topics such as: attack surfaces for Windows and UNIX based
systems, Android, GSM, SCADA/PLCs networking hardware, remote car
controllers; injections, cross-site scripting, overflows, classic attacks,
cryptography, PKI; defenses: software techniques, design approaches,
configurations, IDS.

Prerequisites

Some programming experience, and an interest in computer security. Good humor
is welcome as well.
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Topic 3
Descriptive Analytics with R
Professor LIU Qi Zhang
Department of Information Systems and Analytics, School of
Computing, NUS
Prof Liu Qizhang is currently a faculty member of NUS Business
School. As an educator, he is winner of NUS Teaching
Excellence Award and Faculty Outstanding Educator Award for
his teaching innovation and excellent classroom delivery.
He has designed and developed several education systems used in NUS and
Singapore Polytechnic to facilitate teaching and learning. As an active researcher
and practitioner in business analytics, he has developed a series of analytics
systems for SMRT, SIAEC, Singapore Polytechnic, Hainan Airlines and Shenzhen
Airlines, and provided consultancy services to many organisations including
MinDEF and NLB.
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Topic 3
About the topic

We are now at the era of big data. Data and algorithms dominate the day.
Competitive advantage, for more and more enterprises, is obtained via data
analytics and idea sharing in the current fast-paced, data-intensive, and opensource business environment. The capability of understanding data, digging out
valuable insights from data, and thus making right managerial decisions
accordingly has gradually become an essential skill that business graduates must
master in order to excel in their career.
This workshop prepares students with fundamental knowledge of using R, a
powerful complete analytical environment, to organize, visualize, and analyze
data. It will focus on case studies that will train students how to summarise and
present findings in a structured, meaningful, and convincing way.
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Topic 4
Big Data Analytics and Visualisation
Professor Danny POO
Department of Information Systems, School of Computing, NUS
Prof POO received his Doctor of Philosophy, Master of Science
and Bachelor of Science (Honours) in Computation from the
University of Manchester.

His research areas includes Big Data Analytics, Health Informatics, Software
Engineering and Information Management. Prof Poo has been serving in the
Steering Committee of the Asia Pacific Software Engineering Conference (APSEC)
since 1994 and was the Vice-Chairman of the APSEC Steering Committee from
2003 to 2005. He was also the Chairman of the Organizing Committee of two highly
successful International Conference on Big Data and Analytics in Healthcare in
2013 and 2014.
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Topic 4
About the topic

The “Big Data” phenomenon has come about with the increased production, storage
and availability of digital data. Organizations are now grappling with the problem
on how to use these data effectively for the benefits of the business.
Big Data Analytics is the practice of using digital data for understanding insights
from data. To unlock the potential contained within the Big Data requires the
application of techniques to explore and convey the key insights. Data is the oil, and
data visualisation is the engine that facilitates its true value.
This workshop discusses data analytics techniques and the art and science of data
visualization for effective and efficient communication of data in business.
Participants will be able to apply data analytics techniques and create their own
stunning and effective visualizations based on real data.
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Cluster 4
AI and IoT
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Topic 1
Deep Learning
Professor Colin TAN
Department of Computer Science, School of Computing,
NUS
Prof Tan received his Ph.D. degree in Computer Science from the
National University of Singapore. He has taught classes on embedded
systems design, control system design, real-time operating systems,
and mobile applications development. He has conducted research on
unmanned aircraft for over 10 years in NUS.
His research is in autonomous control of Unmanned Aerial Vehicles, and has publications in
prestigious conferences like the Guidance and Navigation Conference held by the American
Institute of Aeronautics and Astronautics, and the International Conference on Autonomous
Agents and Multiagent Systems (AAMAS).
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Topic 1
Tele-Robotic
Professor SOO Yuen Jien
Department of Computer Science, School of Computing,
NUS
Prof Soo received the B.Sc., M.Sc. and Ph.D degree from NUS in year
2000, 2001 and 2006 respectively. He has since enjoyed teaching for 10
plus years to receive numerous teaching awards such as NUS Annual
Teaching Excellence Award (2012/13, 2010/11, 2007/08), NUS Annual
Teaching Excellence Award Honor Roll (2014); Faculty Teaching
Excellence Award (2009/10, 2008/09, 2007/08, 2006/07); Faculty
Teaching Excellence Award Honor Roll (2009/10). He has been inducted
to the NUS Teaching Academy in 2012.
His research interests are in computer organization and computer architecture.
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Topic 1
About the topic
Search and rescue operation during the aftermath of disasters / accidents is a race against time.
Hazardous obstacles e.g. falling debris, high temperature, radiation leak, etc pose significant
hindrance to human rescuers. The unique challenges give rise to increasing wider deployment of
robotic platforms.
In this workshop, you will learn to build a robotic platform capable of scanning, mapping and
exploring an unknown environment through either self- or remote-controlled navigation.
Through deep learning techniques, the robotic platforms can help to identify objects in the
environment and enable the human operators to make crucial decision.

Detailed learning outcomes
•
•

•
•
•

Design and build circuits using various sensors (ultrasound, infrared, Lidar, temperature,
light, humidity, etc), actuators (motors, sound, light, etc) and microcontrollers.
Design and build a self-navigating robot using the sensors, actuators and microcontrollers in
part i).
Build secure network links over the cloud to control the robots, and to relay back sensor and
image data.
Build deep neural networks using industry standard tools like Tensorflow and to visualize the
neural networks using tools like Tensorboard.
Produce meaningful analytics and pattern information using the deep learning tools and data
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relayed back by the robots.

Topic 2
Internet of Things and Analytics
Professor TAN Wee Kek
Department of Information Systems and Analytics,
School of Computing, NUS
Professor TAN is currently a Senior Lecturer in the Department of
Information Systems and Analytics at the School of Computing, National
University of Singapore (NUS). He is also a Fellow of the prestigious NUS
Teaching Academy. He holds a Doctor of Philosophy in Information
Systems and a Bachelor of Computing in Information Systems (1st Class
Honours), both from NUS.
Professor TAN has more than a decade of experience in teaching students how to design and
develop largescale enterprise software systems. He has also taught other courses on digital
commerce, data analytics, and most recently Internet of Things (IoT). He has won both the Faculty
Teaching Excellence Award and University-level Annual Teaching Excellence Award for four
consecutive years (2009-2012) cumulating in him being placed on the honour roll of both awards.
Most recently, he was conferred the Commendation Medal (Pingat Kepujian) by the President of
Singapore on the occasion of the National Day Award 2017. His research interests primarily
focus on consumer-based information technology and the design science paradigm. His work
has been published in journals such as Journal of the American Society for Information Science
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and Technology (JASIST) and Decision Support Systems (DSS).

Topic 2
About the topic

The Internet of Things (IoT) is set to disrupt the way we live and work. Smart homes
that are filled with connected devices are loaded with endless possibilities to make
our lives easier, more convenient, and more comfortable. Industry 4.0, which is
powered by Industrial IoT (IIoT), promises to turn smart manufacturing and smart
factory into a reality.
IoT devices are expected to generate a huge volume of data. IoT analytics can help
individuals and organisations alike to realise value from these data using state-ofthe-art machine learning techniques.
In this workshop, you will learn how to work with single-board microcontrollers
and computers in conjunction with various connected devices such as sensors,
actuators, smartphones, smartwatches, Bluetooth Low Energy beacons, and other
interesting hardware to build various smart home and industry scenarios. You will
also learn how to build real-time data pipelines to visualise and analyse the data
collected by your IoT systems.
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Topic 3
Visual Computing
Professor Terence SIM
Department of Computer Science, School of Computing, NUS
Dr. Terence Sim is an Associate Professor and Assistant Dean at the NUS
School of Computing. Dr. Sim actively conducts research in biometrics and
computer vision, employing AI and Machine Learning to create powerful
new algorithms that analyze and synthesize images. He is also a Principal
Investigator at NCRiPT, a strategic research center at NUS that develops
privacy-preserving technologies. His current projects include
understanding the privacy of gait biometrics, protecting facial images from
machine spying, as well as detecting fake videos.
Dr. Sim has published over 100 papers in top international journals and conferences. He obtained
his SB from the Massachusetts Institute of Technology, MSCS from Stanford University, and PhD
from Carnegie Mellon University. He is also an award-winning teacher, and an engaging speaker.
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Topic 3
About the topic

Visual Computing concerns the analysis and synthesis of images and
videos. Understanding images is an AI problem, and the field has grown
substantially because of the confluence of big data, powerful hardware,
and machine learning.
Applications are everywhere: face detection in digital cameras, optical
character recognition for text translation, diet apps in smartphones, etc.
In this workshop, you will learn the basics of visual computing, including:
image processing, object recognition, and 3D reconstruction. You will
learn through lectures and hands-on sessions, culminating in a final
group project.
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X-Disciplines
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Topic 1
Programming and Computational Thinking
Professor Martin HENZ
Department of Computer Science, School of Computing, NUS
Prof Henz received his Dr.rer.nat. in Computer Science at
Saarland University in 1997 and a Masters in Computer Science
at Stony Brook University in 1993.
His research interests includes combinatorial optimisation, FPGAs, programming
tools and languages, and most recently education and electric vehicles, with
publications in IJCAI, AAAI, ICTAI, CP, Operations Research, CSEDU, AIED, EVS,
EVER and ETOP. He has also founded the software company FriarTuck Pte Ltd,
whose software solutions WorkforceOptimizer and SurgeryOptimizer schedule
thousands of employees and surgeries every day and currently serves as the
Director.
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Topic 1
About the topic

This workshop provides a thorough introduction to computational thinking,
following a modern adaptation of the classic textbook "Structure and
Interpretation of Computer Programs" by Harold Abelson and Gerald
Sussman.
Introducing functional programming as a method of communicating
computational processes, the workshop covers a broad selection of
application domains, including 3D computer graphics, sound, video and
stream processing. The students get introduced to the environment model
as a mental tool for envisioning computational processes, and practice
their skills with a broad range of projects, including robot programming.
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Topic 2
Making Good Products Great Again!
Professor LU Wei Quan

Department of Information Systems and Analytics,
School of Computing, NUS
Professor LU received his Ph.D in Computer Engineering from the
National University of Singapore. He has taught classes on User
Experience (UX) Design, Human-Computer Interaction (HCI), Visual
Design and Design Thinking for IT Product Design
His education research is in the domains of Experiential and Embodied Learning,
particularly in how to design advanced systems such as Augmented and Virtual Reality
to enable students to learn better and faster than ever before. His work has been
published in prestigious conferences such as the ACM CHI Conference on Human
Factors in Computing Systems (CHI), the International Symposium on Mixed and
Augmented Reality (ISMAR), and prestigious journals such as the IEEE Transactions on
Visualization and Computer Graphics (TVCG).
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About the topic

Topic 2

Have you ever wondered why some products are such a joy to use, while others are just
horrible user experiences? Have you wondered why some systems have similar
specifications (CPU, RAM, Storage etc), yet each system can feel so different when you
use it? Have you wondered why some devices “just work”, while others are just
frustratingly difficult? In other words, what is good design, and what is bad design, and
how do you design great products? Hint: it has nothing to do with how much money you
have!
This workshop will teach you how to design IT products using a User-Centered, Design
Thinking framework, combined with AGILE Rapid Prototyping methodology. You will
learn to analyze existing products and decide which parts of the product has good
design, and which parts are bad. You will then start to design your own Web/Mobile
products, starting with design prototypes, and ending with a final well-designed
product that actually works!

Prerequisites
The workshop is suitable for students with a little knowledge of HTML/JavaScript/Web
programming. Advanced programming knowledge is nice but not required. Students
should also be active users of Web and Mobile technologies, such as Smartphones and
Webapps.
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Topic 3
Big Data Analytics and Visualisation
Professor Danny POO
Department of Information Systems, School of Computing, NUS
Prof POO received his Doctor of Philosophy, Master of Science
and Bachelor of Science (Honours) in Computation from the
University of Manchester.
His research areas includes Big Data Analytics, Health Informatics, Software
Engineering and Information Management. Prof Poo has been serving in the
Steering Committee of the Asia Pacific Software Engineering Conference (APSEC)
since 1994 and was the Vice-Chairman of the APSEC Steering Committee from
2003 to 2005. He was also the Chairman of the Organizing Committee of two highly
successful International Conference on Big Data and Analytics in Healthcare in
2013 and 2014.
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Topic 3
About the topic

The “Big Data” phenomenon has come about with the increased production, storage
and availability of digital data. Organizations are now grappling with the problem
on how to use these data effectively for the benefits of the business.
Big Data Analytics is the practice of using digital data for understanding insights
from data. To unlock the potential contained within the Big Data requires the
application of techniques to explore and convey the key insights. Data is the oil, and
data visualisation is the engine that facilitates its true value.
This workshop discusses data analytics techniques and the art and science of data
visualization for effective and efficient communication of data in business.
Participants will be able to apply data analytics techniques and create their own
stunning and effective visualizations based on real data.
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Part 2

Life
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Accommodation @ NUS Campus
All students will stay in NUS campus.
Students will stay at PGPR till 6 July, and move to UTOWN, staying at
UTOWN until 26 July.
•
•

Comfortable apartment-style living arrangement
Nearby Kent Ridge MRT Station – serves by NUS Free Shuttle Buses
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Getting to Know
Singapore
Garden city, developed country with security stability
716 square kilometers, population 5.86 million in 2018

Temperature between 25 to 32 ℃

4 official languages: English, Chinese, Malay and Tamil

4th

The 4th largest international financial center after London,
New York, Hong Kong

GDP of $89000 per capita in 2018, ranked 4th in the richest
countries in the world
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Transportation
Singapore has a developed, well-connected urban traffic network
Students can easily get around using various modes of transport






NUS shuttle bus： Free ride throughout the whole campus
Public bus：Over 310 routes, each interval of 10-20 minutes
MRT：5:30am to 1:00am, 119 stations, 10 transfer stations
LRT：Route 28.8 kilometers long, with about 40 stations
Taxi：Make an appointment by calling or through phone apps like Grab

MRT

public bus

NUS free shuttle bus
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Food
Diverse culture and rich history makes
Singapore a gourmet paradise. Food lovers in
this country will be spoilt for choice. You can
expect to find international cuisine from all over
the world. Singapore is known for the wide
spread of food choices from Asian countries
such as China, India, Malaysia.
There are many restaurants and food courts in
every corner of the NUS campus. Restaurants
are clean and tidy. Food is affordable and
delicious. Breakfast costs RMB5-10 and lunch
and dinner costs RMB25-40 per meal.
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Fun
Singapore has a unique style of architecture, reflecting it’s rich
heritage. The city is also known for its world-renowned scenic spots,
your time outside the classroom would be just as electrifying!
金沙综合娱乐城
Esplanade

Merlion Park

Gardens by the Bay

滨海艺术中心

Universal Studio

Chinatown

Sentosa
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Thank you!
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