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How can socially 
and environmentally 
sustainable housing 
solutions be designed 
to be flexible and 
adaptable as well?
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building layout, emphasising adaptability.
The central model illustrates how 
these structures can be appropriated 
by different forms of cohabitation 
and mixed with shared programmes 
beyond housing. 

This project, led by Architecture and 
Sustainable Design Assistant Prof 
Michael Budig, is one of 16 projects 
that was curated for the 17th Venice 
Biennale Singapore Pavilion under the 
theme of “To Gather: the Architecture 
of Relationships”. Visitors are invited 
to play with the building modules and 
interact digitally as prospective tenants 
by expressing preferences for forms of 
cohabitation and location. An algorithm 
allocates the user’s wishes into real 
time vertical neighbourhoods. Visitors 
can also interact with a social media 
interface that was designed to facilitate 
communication and mutual decision 
making between the commune’s 
tenants. In doing so, this project 
sparks debates on future forms 
of living.

Prior to joining SUTD, Li Ying had 
zero coding background. However, 
during her first year in SUTD, she took 
an introductory course to Python, 
which kindled her interest in coding. 
Subsequently, while doing a core 
first-year module in her third term, 
Digital World, she discovered her 
passion for coding and made the 
decision to join the Computer Science 
and Design programme. For students 
who are keen to learn coding but have 
no background in it, Li Ying has this 
advice to share: “Do not be afraid to 
give it a try and do not give up when 
there is a problem you cannot solve; 
there are many different areas of 
specialisation in IT, so not being able 
to solve a problem does not mean 
one cannot solve other problems.” 
After graduating, she will be joining an 
international jobseeker portal, Indeed, 
as a software engineer and hopes 
to enhance her coding skills during 
her time there.

The Future Hybrid High-Rise Commune 
is a conceptual design research project 
that explores this very question, using 
hybridised or amalgamated forms. The 
project imagines a permanent support 
structure, complemented by infill 
modules constructed out of timber. 
Using a mix of concrete with renewable 
timber helps to reduce embodied 
carbon in the construction materials. 
The timber elements remain flexible 
within the concrete structure and can  
accommodate future changes in the 

FUTURE HYBRID HIGH-RISE COMMUNE 
FEATURED AT THE 17TH VENICE 
BIENNALE SINGAPORE PAVILION
The future of housing has been an issue 
that architects, builders and designers 
have been grappling with as city centres 
become increasingly populated.

?

After completing her junior college 
education, Kwa Li Ying was unsure 
of what she wanted to pursue as a 
career. She felt that SUTD’s first-year 
Freshmore curriculum would be ideal for 
her to try out various modules before 
she decided on her path of interest. 
Furthermore, SUTD’s hands-on learning 
was attractive to her and she felt 
that the projects she had to complete 
as part of the curriculum helped hone 
her technical skills and prepare her for 
the workforce. Another pull factor was 
that she received a scholarship which 
offered her the opportunity to go on 
international exchange.
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he seventh batch of SUTD students 
graduated this September. Despite 
the ongoing pandemic, the Class 

of 2021 was still able to participate in 
a physical graduation ceremony that 
adhered to the current safe management 
measures.

In total, close to 650 undergraduate and 
postgraduate students received their 
certificates in five ceremonies held across 
two days, 25 and 26 September. This year’s 
undergraduate cohort consisted of more 
than 50% female graduates, the highest 
since SUTD started graduating students 
in 2015. On average, SUTD has achieved 
about 40% female graduates each year, 
a much higher percentage compared to 
other engineering universities.

Here are some stories from our Class 
of 2021. 

T

Do not be afraid to give it a try 
and do not give up when there 
is a problem you cannot solve; 

there are many different areas of 
specialisation in IT, so not being 

able to solve a problem does 
not mean one cannot solve 

other problems.”

“
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Just as it takes time to sync with a new 
dance partner, it also takes time to 
sync with project teammates. Ballroom 
dancing has reinforced in her the need for 
continuous practice and communication, 
so that teamwork can progress smoothly. 

Natalie will be continuing on for her 
Masters of Architecture with SUTD.

difficulties in the past when his father 
passed on and received support from 
the community, Wee Ping considers his 
volunteerism as paying the “kindness” 
forward. Wee Ping also believes in the 
importance of STEM education and has 
organised various STEM workshops for 
primary and secondary school students 
to make learning STEM interesting and fun 
for them.
 
After graduating, Wee Ping joined 
GovTech as an associate software 
engineer. He hopes to use design thinking 
to develop citizen-centric applications 
and software that will ease and improve 
citizens’ quality of life.

Jia En has grown to embrace the 
challenges that come with each project 
and savour the sense of accomplishment 
with every small success. One such 
project was a mobile application she 
and her team created to improve the 
caregiving experience of dementia 
caregivers for the Spark-a-life Hackathon. 
It was a meaningful project that 
continued on even after the hackathon, 
under the SUTD undergraduate research 
opportunities programme. Her team 
created a second prototype, which 
they pitched to more than five different 
agencies with positive response. Jia 
En also volunteers every Saturday with 
Touch Young Arrows, where she mentors 
children from disadvantaged families, 
as well as build relationships with 
their parents.
 
Jia En joined Dyson as a graduate design 
engineer. Going forward, she hopes to 
use her skills to help improve the lives of 
people, one individual at a time.

For Natalie, dance has always been a 
part of her life. When she entered SUTD, 
she was keen to try a new dance form - 
ballroom dancing - and jumped when 
the opportunity came to pick it up, even 
participating in competitions.
  
During her studies in SUTD, and especially 
while undergoing the Architecture 
curriculum, a lot of time was devoted 
to concept development and model 
fabrication. There were times when 
she found it difficult to juggle her time 
between schoolwork and practicing for 
competitive dancing. However, dancing 
became a way for her to de-stress and 
replenish her creativity and imagination. 

Wee Ping has always enjoyed seeking 
out new challenges and delving into 
new technologies. He believes it is his 
tenacity that has allowed him to adapt 
and learn new technology with ease, 
acknowledging that the best skill to 
possess is the ability to learn. Wee Ping 
has participated in multiple challenges 
and hackathons and received quite a 
few awards for his solutions. But it is 
not all work or coding for Wee Ping, as 
he also believes strongly in giving back 
to society. As a member of the Rotaract 
Club, Wee Ping was a student mentor 
to at risk youths under the YEAH 
Programme at Tampines West Community 
Centre. Having gone through similar 

Getting an engineering education was 
not something Jia En had planned for 
when she was in junior college. She used 
to think that physics was a very difficult 
and abstract subject, and chose biology 
instead. As Jia En has always enjoyed a 
hands-on approach to solving problems, 
she was attracted by SUTD’s hands-on 
education and applied to the university 
on the spur of the moment. Although 
she struggled during Freshmore (first 
year of study), her professors constantly 
made it a point to make lessons more 
engaging, including demonstrations and 
real-life applications to make it easier to 
grasp the concepts. With the help of her 
friends and professors, Jia En gradually 
started to understand how physics 
concepts are ingrained in our daily lives. 

Jia En is grateful that SUTD provided 
her with the necessary capabilities 
and knowledge, as well as the right 
environment to pursue her passion in 
making her ideas into reality. Having 
completed over 20-30 projects over the 
course of her undergraduate curriculum, 

Natalie Ng
Bachelor of Science 
in Architecture and 
Sustainable Design

Ong Jia En
Bachelor of Engineering 
in Engineering Product 
Development

”

“Jia En is grateful that SUTD 
provided her with the necessary 
capabilities and knowledge, as 
well as the right environment to 
pursue her passion in making her 

ideas into reality.

Kuah Wee Ping
Bachelor of Engineering 
in Computer Science 
and Design
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SUTD AND NUS 
COLLABORATE 
ON INNOVATION 
AND ENTERPRISE

to collectively groom the next generation 
of talents in these areas.

The MOU was signed by SUTD President 
Professor Chong Tow Chong and NUS 
President Professor Tan Eng Chye during 
InnovFest, the official start-up event of 
Asia Tech x Singapore.

Prof Tan said, “For entrepreneurs to 
realise their full potential, it is essential 
for universities to provide support for 
a dynamic ecosystem, and help these 
budding entrepreneurs catalyse ideas and 

UTD and the National University 
of Singapore (NUS) signed a 
memorandum of understanding 
(MOU) on 14 July 2021 to 

collaborate in the areas of innovation 
and enterprise. 

Through this MOU, the two universities 
aim to jointly cultivate new ideas, nurture 
entrepreneurial and innovative talents, 
translate research into commercialisable 
technology and co-share facilities 
and expertise.  This is the first such 
partnership entered by both universities, 

From Academic Year 2022/2023, 
SUTD students will be able to take 
credit-bearing entrepreneurship- and 
innovation-related electives offered by 
NUS Enterprise. SUTD undergraduates 
will also get to participate in the NUS 
Overseas Colleges programme to 
promote stronger cross-institutional 
start-up teams among NUS and SUTD 
students.

In addition, SUTD and NUS faculty 
members will co-supervise students in 
the NUS PhD by Innovation, NUS Master 
of Science in Venture Creation and SUTD 
Master of Engineering (Innovation by 
Design) programmes. 

There will also be an increase in 
the number of exchange students 
between the two universities under 
the Singapore Universities Student 
Exchange Programme. 

SUTD faculty members will 
participate in translational research 
and commercialisation at the NUS 
Guangzhou Research Translation and 
Innovation Institute (NUSGRTII) in China.

Both universities will collaborate 
on the research translation and 
commercialisation of SUTD’s technology 
and intellectual property through 
the NUS Graduate Research Innovation 
Programme.

Both universities will leverage on each 
other’s equipment and facilities for 
innovation and product development. 
In particular, SUTD’s signature 
advanced rapid prototyping facilities 
and interdisciplinary maker spaces will 
provide good infrastructures for the 
NUS-SUTD enterprise ecosystem as well 
as undergraduate and postgraduate 
students. SUTD students and start-ups 
looking to venture overseas or require 
incubation support may also tap NUS 
Enterprise’s BLOCK71 network that 
currently has seven locations in five 
countries – Singapore, United States, 
China, Indonesia and Vietnam. 
 
Budding student entrepreneurs and 
start-ups can look forward to tapping 
a wider pool of mentors from NUS and 
SUTD faculty members who have the 
relevant experience and expertise.

bring them to fruition. Both universities 
bring strengths to the partnership and 
NUS is delighted to partner with SUTD 
to create more opportunities for their 
students and professors to be exposed 
to innovation and entrepreneurship. 
By opening up our programmes, this 
collaboration will help to foster greater 
vibrancy in our start-up ecosystem 
and facilitate sharing of information, 
resources and access to technology 
innovation. Through this initiative, we 
hope to seed and nurture new ideas, 
groom talents in research translation, 
and advance innovation in Singapore 
and beyond.” 

Prof Chong said, “SUTD has partnered 
NUS in the past to establish education 
programmes such as the SUTD-NUS 
Joint PhD Programme and the SUTD – 
Duke-NUS Special Track. We are pleased 
to further deepen our educational, 
research and enterprise collaboration 
with NUS. Through this new partnership, 
the two universities will capitalise on 
both our strengths in entrepreneurship 
and innovation to provide an enriched 
ecosystem for students to cultivate 
their interests, knowledge and skills in 
these areas. This will help us develop the 
next generation of talents who have the 
technological know-how and business 
acumen to identify gaps, challenge the 
status quo, seize opportunities and chart 
the way forward for Singapore and the 
world using technology and design.”

Entrepreneurship 
education

Research and 
innovation

Areas of Collaboration

Facility and expertise 
sharing

S

Venture creation
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Project LINKing

Project LINKing is a new 
neighbourhood concept that 
links the parks in a town together 
so that residents have more 
opportunities to gain better 
fitness and mental wellness. 
It interweaves physical-digital 
solutions comprising placemaking 
concepts with interactive beacons 
and a mobile application. Short-
ranged Bluetooth enabled 
beacons are placed at landmarks 
located throughout Tampines 
town. These serve as ‘virtual 
bridges’ that connect discrete 
park spaces into a cohesive 
whole. Using the app, residents 
can generate customised routes 
by inputting the distance, and 
the start and end points. Themed 
landmarks are specially curated 
to pique residents’ curiosity 
and nudge them to increase the 
distance of their walks. The app 

WhizzPod

WhizzPod is a semi-autonomous 
personal mobility aid (PMA) 
catered specially for the elderly. 
It aims to help them navigate 
and travel safely and in a time-
efficient and comfortable 
manner to locations they often 
visit. Users are able to switch 
between a variety of modes for 
the PMA, ranging from manual 
drive to autonomous navigation 
on pedestrian pathways. It can 
even be controlled remotely by a 
trusted third party, which sets it 
apart from other PMAs already on 
the market. The seat design of the 
PMA is also modelled after gaming 
chairs to ensure utmost comfort 
for users.

With the ongoing pandemic, SUTD’s yearly Capstone exhibition has gone virtual again. 
This was to ensure that students can still show off their hard work in their final-year 
projects despite the unpredictable situation.
 
In total, there were 71 Capstone projects this year, all of which involved students 
from different disciplines working together to address various real world problems. 
Many of the projects were based on problems mooted by the industry, and some 
of the industry mentors included Panasonic, PayPal, Prudential and many others. 
The projects also spanned various areas of smart technology, fintech and healthcare, 
among many others. There were also entrepreneurship-type projects, which are 
projects self-proposed by students and can sometimes lead to start-ups.

Plant Buddy

Plant Buddy is a smart and 
interactive gardening solution 
that aims to educate children and 
pique their interests in urban plant 
cultivation and hydroponics. This 
is done through the integration of 
Internet of Things (IoT) solutions 
with an interactive mobile app 
for monitoring the growth of the 
plants in an engaging and hands-
on manner.

The project team designed a 
smart plant pot and the pairing 
companion app. This education 
product has an easy to use 
plug and play design that is 
easy to clean and maintain and 
provides real time tracking of 
plant growth and feedback. The 
app includes step by step guides 
and tutorials, dynamic plant care 
tasks and tailored quizzes with 
video lessons.

N’Able

In a bid to provide user-friendly 
navigational aid to the blind and 
visually impaired, this Capstone 
team designed a wearable 
device -  N’Able. The device 
was designed in the form of a 
neckband, making it easy and 
comfortable for users to wear. It 
is fitted with ultrasonic sensors 
to help detect upper body 
obstacles in the path of the user. 
The device also comes equipped 
with speakers and vibration 
motors to give the user both 
audio and haptic feedback when 
alerting them of an obstacle. 
This hands-free design and clear 
instructional feedback allows the 
blind and visually impaired to be 
more aware of their surroundings 
and enable them to move around 
with confidence.

1

2

3

5

Here are some projects highlights 
and they can all be viewed on 

https://capstone2021.sutd.edu.sg/

SUTD’S VIRTUAL CAPSTONE EXHIBITION IN 2021

WhizzPod

Aidewise Affogato

Affogato is a device that aims 
to help people who suffer from 
migraines track their attacks. 
The device allows migraineurs to 
key in their migraine information 
tactilely by feeling for shapes 
corresponding to four data types:

- migraine occurrence

- pain level

- productivity level

- amount of medication taken

Once completed, the migraineur 
can hit a submit button and all 
the data will be transferred via 
Bluetooth to the corresponding 
app where it will be processed. 
The app can identify relationships 
between triggers, medication 
and attack instances which will 
allow migraineurs to learn more 
about their triggers and what 
medications work for them.

4
and beacon also include features 
such as a compass to indicate the 
direction to walk towards, informative 
descriptions of landmarks and 
fun quests associated with the 
different landmarks.
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BUILDING A NATURAL HOME 
FOR ARTIFICIAL INTELLIGENCE

As AI becomes more integrated into our daily lives, the increasing 
number of researchers building Singapore’s smart future 

will have a home at the SUTD AI mega-centre.

Because of AI’s translatability, SUTD is 
placing it at the forefront of its growth 
plans, focussing on vital economic sectors 
including Healthcare, Aviation and Cities. 
Besides AI, another mega-centre in 
healthcare is currently in the pipeline. 
These mega-centres are envisioned 
to further promote and engage in 
cross-disciplinary efforts addressing 
real-world needs.

In the aviation sector, for example, 
scheduling is a highly complex problem 
that naturally lends itself to AI solutions. 
Similarly, complex problems arise in the 
management of cities and healthcare, 
where public policy must respond to 
both the needs of people as well as the 
challenge of allocating shared resources.

This puts the aims of the mega-centre in 
line with the recently released Research, 
Innovation and Enterprise 2025’s Smart 
Nation and Digital Economy thrust, 
which recognises AI as one of the crucial 
tech areas for national development.

Given how closely intertwined AI is with 
future communications technologies 
like 5G and even 6G, the centre will also 
support SUTD as the institution leads the 
Future Communications Research and 
Development Programme—which will 
also be helmed by Prof Quek as director. 
Consequently, the AI mega-centre will 
feature a control hub for 5G-powered 
drones and even a testbed for beyond-
5G technologies.

As AI is further integrated into the 
modern world, more citizens will need to 
be included in the R&D process, which 
is why education and outreach are also 
goals of the mega-centre.

“There’s already an increasing number 
of data out there that may give us some 
insights on how we can design public 
policies that actually improve the quality 
of life of people around us,” said Assoc 
Prof Piliouras. With the help of AI, Assoc 
Prof Piliouras and the researchers at 
SUTD hope to make Singapore and its 
residents ready for the smart future 
to come.

Despite the growing number of 
Singapore-based researchers using AI 
in their work, infrastructure remains 
largely decentralised. As such, having a 
centre where all AI-related work is done 
will increase efficiency and equipment 
availability, said ESD Associate Professor 
Georgios Piliouras, deputy director of the 
upcoming AI mega-centre.

By grouping different labs and providing 
common testbeds, the mega-centre should 
foster collaboration between AI researchers 
and practitioners from other fields.

Reflecting the variety of work that 
will be done in the space, the centre 
will have clusters specialising on 
everything from future communications 
and robotics to human-AI interaction and 
future computing.

Aside from allowing infrastructure 
sharing, the mega-centre will also house 
high powered computing infrastructure 
which will be made available to the SUTD 
community for education and research. 
Labs have been set up to facilitate data 
collection, dataset development and big 
data management, which will be key for 
collaboration with external partners.

“One of the major reasons for creating 
this centre is to strengthen existing ties 
with external stakeholders,” explained 
Assoc Prof Piliouras. This includes private 
companies, government agencies, local 
start-ups and even students who might 
be inspired to pursue an AI-related 
discipline after a visit to the centre’s 
prototype gallery.

A one-stop centre 
for AI work[ ]

Beyond prototypes, SUTD researchers 
are set to tackle a host of real-world 
problems through the AI mega-centre.

In the robotics cluster, a team is already 
looking into applications like self-driving 
cars and robots that monitor coral reefs. 
“What we do is take approaches from a 
theoretical perspective, see where the 
guarantees and boundaries lie and then 
we translate it in the real world,” explained 
team leader ISTD Assistant Professor 
Malika Meghjani.

In line with this, researchers like Asst 
Prof Meghjani apply their expertise in 
multi-robot coordination, vision and 
learning to address specific problems. 
Within the context of self-driving cars, 
this involves identifying other vehicles 
and predicting their behaviour based 
on past experiences in relation to other 
self-driving cars. The same vision and 
learning systems can then be repurposed 
to build a swarm of aerial or underwater 
robots that work together to efficiently 
scan an area.

Asst Prof Meghjani’s team also combines 
game theory with AI to solve problems 
ranging from pursuit-evasion to 
capturing marine trash. By incorporating 
game theory into their algorithms, they 
can predict the action of other agents 
based on the available options, just like 
in a game. As a result, their AI drones are 
better at predicting where an evader will 
go next based on available routes.

Playing serious games 
with AI[ ]

Smart machines for 
a smart nation[ ]

65 years ago in August, computer scientist John McCarthy coined the term ‘artificial 
intelligence’ (AI) during the celebrated Dartmouth workshop. Considered as the field’s 
foundational event, the workshop firmly established AI as an academic discipline. 
Since then, AI has become part of our everyday life, from face and voice recognition 
to recommendation algorithms that predict what we want to click, watch or buy.

With self-driving cars and smart cities on the horizon, AI will only grow more 
widespread across industries. Recognising the importance of cross-disciplinary work 
in AI, SUTD is creating an AI mega-centre to serve as a hub for research, teaching and 
collaboration, with AI Programme sector lead ISTD Professor Tony Quek as the mega-
centre’s director.

As the world marks the 65th anniversary of the establishment of the field of AI, we look 
into the exciting plans of SUTD researchers for the AI mega-centre.

Left to right: Prof Tony Quek (ISTD), Assistant 

Prof Malika Meghjani (ISTD), Associate Prof 

Georgios Piliouras (ESD)
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From having your audio interrupted to your data being wiped out, researchers highlight 
the security limitation of Bluetooth technology implementations.

An algorithm that detects events occurring across different time and geographical 
scales on social media could enable a more timely response to emerging events.

SUTD researchers have released 16 
new security vulnerabilities, collectively 
known as BrakTooth, that affects a wide 
range of Bluetooth classic (BR/EDR) 
implementations. The report, done in 
collaboration with the Agency for Science, 
Technology and Research’s (A*STAR) 
Institute for Infocomm Research (I2R), was 
led by ISTD Assistant Professor Sudipta 
Chattopadhyay from SUTD’s Automated 
Systems SEcuriTy (ASSET) Research Group.

In the white paper titled ‘BrakTooth: 
Causing Havoc on Bluetooth Link Manager’, 
it was noted that the vulnerabilities 
affected major Bluetooth chipset vendors 
including Intel, Qualcomm, Texas Instruments, 
Infineon (Cypress) and Silicon Labs.

Researchers from SUTD and the 
University of Melbourne have 
developed an algorithm that can detect 
important events based on the time 
and geographical scale of topics being 
actively discussed on social media. Their 
algorithm, detailed in the paper ‘Real‑time 
spatio‑temporal event detection on 
geotagged social media’ published in 
the Journal of Big Data, does not require 
knowing which events to detect upfront 
and can be tailored to use smaller or 
larger geographical and time resolutions 
to reflect the dynamic nature of 
real-life events.

USING BLUETOOTH TECHNOLOGY? 
YOUR DEVICE COULD BE HACKED.

RESOLVING THE WHERE AND 
WHEN OF SOCIAL MEDIA EVENTS

The vulnerabilities range from allowing 
remote attackers to run malicious code on 
vulnerable devices to crashes of Bluetooth 
service on smartphones and laptops by 
flooding devices with malformed Bluetooth 
Link Manager Protocol packets. Many laptop 
and smartphone users could experience 
their audio being impaired or having their 
data remotely deleted. The vulnerabilities 
also impact automotive infotainment 
systems, aircraft entertainment systems, 
speakers and headsets.

Social media has become the go-to 
medium for communication, largely 
because posts can be uploaded and 
disseminated almost instantly. Given that 
many users actively share observations 
and photos of events happening around 
them, such real-time information makes 
social media an attractive source for 
breaking news.

However, with more than two-thirds 
of people on the internet — or 2.5 
billion people—using these platforms 
globally, strategies are needed to wade 
through the noise to extract useful  

event-specific data. For life-threatening 
occurrences requiring emergency 
and security personnel, the need for 
immediate, event-specific information  
is all the more acute.

“Elements of time and space give you a 
better resolution of where and when the 
events are happening,” said the study’s 
co-author SUTD ISTD Assistant Professor 
Kwan Hui Lim. “If there is any kind of 
disaster, you want to know where and 
when it’s happening so you can allocate 
the right resources to that particular 
location.”
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