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A multidisciplinary team of researchers from the
National University of Singapore (NUS) has developed
an innovative way to upcycle pineapple leaves for fat
absorption, a world’s first. The researchers said that
fat trappers – in the form of capsules or crackers –
made using pineapple leaf fibres are significantly
cheaper as the raw material is inexpensive, and the
production method is cost effective. Other cellulosebased fibres or powder can also be used for this
purpose.” In laboratory tests that simulate the acidic
condition of the human digestive tract, the NUS team
found that one gram of pineapple leaf fibres can
absorb 45.1 grams of cooked fats and 20.4 grams of
human fats. The NUS team has filed a patent and is
looking for commercial partners.

Shell Companies in
Singapore

@NRFsg

PINEAPPLE LEAVES AS FAT TRAPPERS
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Research roundup

Scientists from Nanyang Technological University,
Singapore (NTU) have developed a new method
for plastic waste to be converted into hydrogen via
pyrolysis, a high temperature chemical process.
Unlike PET plastic bottles which can be recycled
easily, plastic litter containing contaminated food
packaging, styrofoam and plastic bags, is currently
incinerated or buried in landfills, leading to both
water and ground pollution. Using pyrolysis, plastic
litter can be converted into two main products,
hydrogen and a form of solid carbon, called carbon
nanotubes. The research team is test-bedding it on
the NTU Smart Campus to treat local plastic waste, in
partnership with Bluefield Renewable Energy, a local
environmental firm that specialises in mobile waste
to resources technologies.
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NTU scientists have developed a pollen-based
‘paper’ that, after being printed on, can be ‘erased’
and reused multiple times without any damage to
the paper. They demonstrated how high-resolution
colour images could be printed on the non-allergenic
pollen paper with a laser printer, and then ‘unprinted’
– by completely removing the toner without
damaging the paper – with an alkaline solution. This
process could be repeated up to at least eight times.
This innovative, printer-ready pollen paper could
become an eco-friendly alternative to conventional
paper, which is made via a multi-step process with
significant negative environmental impact. It could
also help reduce the carbon emissions and energy
usage associated with conventional paper recycling,
which involves repulping, de-toning (removal of
printer toner) and reconstruction.

UNDERWATER STINGRAY ROBOTS

Agency for Science, Technology and Research
(A*STAR) scientists have uncovered surprising truths
behind biodegradable face masks, prompting the
need for greener alternatives. The disposable, singleuse masks are ending up everywhere, from street
corners to coral reefs, worsening the already serious
plastic pollution crisis. Growing public concerns have
forced mask manufacturers to opt for eco-friendly
materials such as polylactic acid (PLA) - a low-cost,
water-resistant and antimicrobial polymer made
from corn starch. However, the researchers found
that PLA did not degrade completely. Only the masks
that were submerged in basic solutions showed
significant signs of disintegration, losing a quarter
of their initial weight in a week. The research team
hopes that with these findings, future mask material
should contain PLA material with thinner fibres to
increase biodegradation rate.

GREENER OPTIONS TO PANDEMIC POLLUTION

A new method to create artificial synapses developed
by A*STAR researchers could make neural networks
more efficient and less energy-intensive. Memristor,
a type of electrical component, might just be the
solution to less energy-intensive artificial synapses
for neural networks. Memristors arranged in a grid,
forming what is known as a crossbar array (CBA), hold
promise for building scalable neural networks with
high-performance computing capacities. A*STAR
researchers have demonstrated a novel way to
create and integrate a 2D memristor CBA into neural
network hardware, without the drawbacks. They also
found that it had a lower energy consumption and
performed special operations with high efficiency
and accuracy. The team plans to build a complete
image processing hardware by connecting their CBAs
with custom-designed circuits.
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RECYCLABLE POLLEN-BASED PAPER

Researchers from the Singapore University of
Technology and Design (SUTD) developed a new
approach to model the dynamics of underwater
stingray-like robots using Machine Learning. This
approach can enable more efficient swimming in
complex underwater environments by accurately
predicting required flapping motions for a set of
given propulsive force targets. Bio-inspired soft
robots are unique due to their elegant, natural
movements. However, modelling and controlling soft
robot bodies underwater are challenging due to their
infinite degrees of freedom and complex dynamics.
The research team focused on developing a suitable
Deep Neural Network (DNN) model to predict desired
flapping motions to achieve the required locomotion
in a rapidly changing environment. Unlike traditional
physics-based models, DNN models can provide
minimal input-output relationships for the complex
dynamics found in soft bodies.

BOOSTING NEURAL NETWORKS
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Imagine a drone that is so small in size that it can fit
into one’s pocket, and can easily be launched by hand.
This very first foldable, single wing drone design was
in fact inspired by a seed, and was turned into reality
by Dr Foong Shaohui and his team at Singapore
University of Technology and Design (SUTD).

FEATURE

Dr Foong, an Associate Professor in the Engineering
Product Development (EPD) pillar at SUTD, said,
“Normally when we talk about developing and
designing new aerial platforms, birds and insects
would be a popular avenue for inspiration. But
nature does have another avenue for flight, which
come from trees.”

REINVENTING DRONES WITH
INSPIRATIONS FROM NATURE

“Despite having no inherent locomotion ability,
some species of trees have been able to spread and
disseminate by developing winged seeds, such as the
maple seed or samara seed. In Singapore, there is
also the angsana seed, which gracefully glide to the
ground in a rotary manner.”

Dr Foong Shaohui and his team at SUTD
harnessed the unique abilities of a winged
seed into a pocket-sized drone design.

This rotary motion, called autorotation, is a key
mechanism which allows the seed to glide far from
the tree when released at height.
It contributes to the seed’s enhanced stability as
things that spins or rotates are usually are more
stable, for instance it is easier to balance on a bicycle
when its wheels are in rotation.

Images: SUTD

Rotation also enhances flight efficiency as it induces
high speeds about the wings creating high lift,
allowing it stay in the air longer.
Dr Foong and his team saw the potential in these
unique abilities, and harnessed it in their design of
the monocopter to feature the same benefits and
advantages.

The monocoptor comprises of just one actuator to achieve controlled flight, while
others require a minimum of four.

Key features of the monocopter
The nature-inspired monocopter can be summarised
in four keywords – simple, efficient, scalable, and
stable.
“The monocoptor comprises of just one actuator
to achieve controlled flight, while others require a
minimum of four,” shared Dr Foong.
“It uses wings for flight, allowing it to use less power to
maintain flight to fly longer and further than popular
multi-rotor unmanned aerial vehicles (UAV). This
makes our design simple and much more efficient.”
He also explained that the monocopter can be
grouped and combined like petals of a flower to
operate as a unit and separate when required,
bringing about scalability.
Its small and compact size, together with silent and
lightweight features, also makes it fairly hard to
detect and track in the air.
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Gaining momentum in mobility
As the UAV does not require a human pilot, it can reach these hard-to-reach places quicker, safer and cheaper, and hence, we will increasingly see a growing role of UAVs
in our everyday lives.

In the event of a loss of power, the monocopter would
still gracefully descend to the ground just like a seed,
when other drones would have crashed.
With these unique characteristics, Dr Foong shared
that there has been interest to use these drones as a
vehicle to carry and deploy sensors in remote areas
in large numbers.
They are also versatile for usage from climate
monitoring to military to disaster response at sites
where it is difficult or dangerous for humans to
access.
The team of scientists is now working on improving
the flight characteristic and performance of the
monocopter through mechanical design, electrical
integration, new materials, and flight algorithms.
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UAVs in everyday life
For Dr Foong, mobility usually deals with the ease of
moving from one place to another, with the target
being something tangible or physical like humans or
packages.
But when it comes to moving information and data,
he believes that is where UAVs or drones can excel.
“There are many tasks that are done every day that
require humans to be subjected to danger,” said Dr
Foong.
“As the UAV does not require a human pilot, it can
reach these hard-to-reach places quicker, safer
and cheaper, and hence, we will increasingly see a
growing role of UAVs in our everyday lives.”

In this special, we bring to you some of the latest in mobility innovations,
ranging from views from leading experts in mobility technologies,
to some of the latest research and innovations.

Insights on Singapore’s Work in Advance Mobility
by Prof Subodh Mhaisalkar

Transport
operator
ComfortDelGro
will
roll out electric bus
services at the NTU and
National University of
Singapore
campuses
later this year, and has
pledged to introduce up
to 1,000 electric taxis in
Singapore by next year.

As Singapore forges ahead on its electric vehicle (EV)
and autonomous vehicle (AV) ambitions, it is seizing
opportunities in other areas of advanced mobility.

SPECIAL

In Jurong East, Nanyang Technological University
(NTU) has joined forces with German technology
company Continental, industrial development agency
JTC Corporation and the Land Transport Authority.

MAKING THE RIGHT MOVES

Together, they will test intelligent last-mile delivery
robots that can autonomously and safely navigate
along paths and across designated road crossings,
clear security turnstiles and take lifts to deliver food
from eateries to offices.

We speak to two experts on the future of mobility for
Singapore.
Firstly, NTU’s Prof Subodh Mhaisalkar shares
insights on how Singapore’s work in advanced
mobility could be useful for other cities.

Other researchers are investigating the use of
intelligent robots as luggage carriers in airports, to
sweep roads, trim grass and unblock drains, and
even pick up golf balls in driving ranges at the end of
the day.

And secondly, Dr Lynette Cheah from the Singapore
University of Technology and Design (SUTD) answers
three broad questions about the sustainability
aspects of urban mobility.

“When we talk about the future of mobility, promoting
EVs and AVs is important, but we can take advantage
of mobile technologies for purposes beyond
transportation,” noted Professor Subodh Mhaisalkar,
Executive Director of the Energy Research Institute @
NTU (ERI@N).

Images: NTU, SUTD

Since Singapore launched its first EV test bed a decade
ago, it has created a strong ecosystem of partners,
pilots and policies for mobility innovations.
NTU has collaborated with Swedish automotive giant
Volvo and French conglomerate Bolloré Group’s
BlueSG subsidiary, to trial the world’s first full-sized
autonomous electric bus and an ultra-fast-charging
electric shuttle respectively.

Alongside the moves
to boost the use of
EVs and AVs in the
transport system to
save energy, alleviate
manpower shortages, improve accessibility and reap
other benefits, Singapore is making strides in two
other fields critical to advanced mobility: charging
infrastructure, and testing and certification.
Prof Subodh Mhaisalkar, a veteran
in charging solutions for different
mobility systems.

“Singapore has done many things right, and our
experiences could be useful for other cities and
countries,” said Prof Mhaisalkar.
The importance of infrastructure
Cities will need to install more charging stations to
support the greater use of EVs, but some may find it
difficult to do so in densely built-up areas.
Singapore’s work in adapting existing car parks for
EVs could be a solution.
Scientists at ERI@N are developing a smart charging
system to track and manage multi-storey car parks’
energy supply and demand for EVs.
The system can calculate how much energy is available
for EVs at a car park at any given time, and charge
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It can operate in a variety of urban environments, meet
EV and power grid requirements and accommodate
chargers made by different brands.
Prof Mhaisalkar said: “It’s a very fast multi-charger
suite that can service cars, buses and more at the
same time, saving time and space.”

Nanyang Technological University, Singapore (NTU Singapore), SMRT Services
and 2getthere have joined forces to test fully automated Group Rapid Transit
(GRT) autonomous vehicles (AV) on the NTU Smart Campus.

the vehicles according to pre-set priorities. This could
mean charging the vehicles with less power first.
Prof Mhaisalker explained: “Many of our car parks
were built when EVs were not even on the horizon.
The electrical substations set up for them were meant
to cater to their auxiliary needs only.
“By optimising energy supply and demand, our
system can enable them to have more chargers. We
can put up more chargers, and still guarantee that
the amount of electricity being drawn at any time is
within the limits of the car park’s supply.”
ERI@N is also working with tech firm Ecotech Mobility
and the EcoLabs Centre of Innovation for Energy on a
high-power, fast-charging plaza for EVs.
It will be able to charge multiple and many types
of EVs rapidly and safely, such as bikes, cars, light
commercial vehicles and buses.
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As cities aim to incorporate more electric buses into
their public transport network, such high-power, fastcharging stations will be crucial so that the vehicles
can power up quickly and go on their scheduled
routes without compromising commuter travel time,
safety or comfort.
Regulations to support roll-outs
Singapore has led the way in crafting regulations for
EVs and AVs too, Prof Mhaisalkar added. In 2019, it
unveiled Technical Reference (TR) 68, a set of national
standards to better support the deployment of fully
autonomous vehicles in the country.
In 2021, four working groups comprising
representatives from the AV industry, research
institutions, institutes of higher learning and
government agencies completed a review of TR
68, which was then revised to cover the vehicles’
behaviour and functional safety, cybersecurity, and
data formats.
In March this year, Singapore also announced
the completion of the TR 25 review, which sets
out technical safety requirements for EV charging
stations in the nation. The technical reference was
established in 2010 and revised in 2016.
The revised TR 25:2022 will introduce the role of an
equipment specialist to assist in the installation and
maintenance of EV chargers, increase high-powered

charging limits to allow the deployment of higherpowered chargers, and include battery swapping
standards for electric motorcycles for the first time,
among other changes.
Prof Mhaisalkar said: “Singapore has been ahead
of the curve in coming up with regulations that are
needed to encourage the safe expansion of advanced
mobility technologies like EVs and AVs.
“Not only that, we’ve put in a lot of effort to ensure
that the regulations are up-to-date and take into
account the latest developments in the fields.”
The NTU Centre of Excellence for Testing and Research
of Autonomous Vehicles (CETRAN) produced a report
in 2020 for how an AV should be tested too.
The report outlined 67 scenarios that should be
considered in generating test cases for AVs’ safety
assessments, including how to maximise the safety
of passengers and pedestrians.
Singapore’s transport breakthroughs have often
inspired other cities, Prof Mhaisalkar said. He
concluded: “We can continue to play a key role in the
progress of advanced mobility.”
Q&A with Assoc Prof Lynette Cheah: Three
Questions on the Sustainability Aspects of Urban
Mobility
How do we address sustainability in urban mobility
innovations, and is this important?
The urban transportation system is a lively network of
nodes, paths and vehicles that physically link people,
goods and places.
It is the lifeblood of a city, allowing goods to get

where they are needed,
providing the means for
people to move from
one place to another
and to connect with
those around them.
Effective and efficient
transport services do not
spontaneously manifest.
Without planning, a
transport system could
easily lead to congestion,
Assoc Prof Lynette Cheah’s expertise is
in transport modelling and simulation,
pollution and a myriad
lifecycle energy and environmental
of problems in the
assessments of products and systems,
and urban metabolism.
same way that a human
body suffers when its
circulatory system is compromised.
Given the need to plan for and commit to future
transport infrastructure investments, it is crucial
for cities to envision their future ideals, identify the
transport services required, and prepare for longerterm needs.
Complicating the process of long-term urban and
transport planning is the fact that the transport field is
constantly evolving with new challenges, innovations,
and opportunities. Recent developments include the
rollout of self-driving vehicles, the uptake of electric
mobility, and a resurgence of cycling in cities over the
pandemic. Long-term plans must account for these
recent technologies and trends.
There is always a risk of being too focused on
technology when planning for the future of urban
mobility.
While it is important to understand transport
technologies and their implications, it is critical that
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decisions on adoption and investment in those
technologies remain guided by the values and
priorities that shape transport plans.
The values and priorities that are likely to prevail over
the long-term horizon of urban mobility are related
to the concept of sustainability. We can distil this into
the principles of low-carbon transport, resiliency and
inclusivity.
How do we balance sustainability principles and
public expectations regarding urban mobility? What
are some of the key elements?
The first principle is low carbon transport. The
transition to lower carbon transport has already
been initiated and will likely continue to gain greater
momentum amidst the reality of climate change.
Many nations and cities have committed to lower
greenhouse gas emissions in recognition of a
shrinking carbon budget.
The challenge is not simply shifting the transport
sector away from fossil fuels, but also shifting it
quickly enough to achieve climate goals.
There is a need for urgency on this front given that
most of road transport is still fossil fuel powered.
Even if electrified, vehicles will still be powered by
electricity that is generated from fossil fuels for a
while more.
Whether we turn to electric vehicles powered by
renewable energy sources or fuel cell vehicles
powered by green hydrogen, the future of urban
mobility must aim ambitiously at a lower carbon
footprint.
It is also possible to lower transport’s carbon footprint
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“

The challenge is not simply
shifting the transport sector
away from fossil fuels, but also
shifting it quickly enough to achieve
climate goals.
Assoc Prof Lynette Cheah

by moving away from private forms of transport,
managing travel demand and promoting shared
mobility.
Through the pandemic, we have witnessed how
digital interactions can replace physical encounters
and the need to travel. Sharing rides and finding
ways to exploit excess capacity in both passenger
and freight vehicles can also ensure that greater
operational efficiency is achieved.
We will need both demand-side measures and
cleaner, more efficient powertrains to make sure that
the transport sector no longer emits a quarter of the
world’s greenhouse gas emissions.
Next, is the principle of resiliency. A resilient urban
infrastructure system is one that recovers quickly
from unexpected events, such as technical failure,
serious accidents, or natural hazards like floods.
The technical complexity of transport systems
is growing, and there is increasing crossdependency with other systems such as energy and
telecommunications.
Extreme weather conditions are becoming more
frequent and less predictable. Deliberate planning
and designing for greater resilience is no longer a
good-to-have, but a must-have.

Investing in resilience requires a long-term view.
Incorporating resilience involves building robust
systems with redundancy.

traffic congestion or pollution; and that everyone
should enjoy access to jobs, healthcare, and healthy
food options.

The transport system must be ready to resist shocks,
while having alternative options, like routes or modes,
to avoid disruptions.

Again, achieving this requires a long-term city
planning perspective in order to ensure transport
equity for everyone.

Beyond developing robust physical transport
infrastructure, investing in people and agile
organisations that are ready to adapt to changes is key
to risk management. In times of sudden disruption,
cities need to be prepared to mobilise resources like
funding, equipment, expertise, and manpower.

What are your thoughts on the future of urban mobility
innovations in Singapore from an R&D perspective?

For example, when the public transport system came
to a halt in Brussels after a terrorist attack in 2016,
taxis and car owners stepped forward to offer free
rides to those in need. Building capacity to be flexible
and resourceful will be vital to support resilient urban
transport and avoid costly disruptions.

As we reflect on recent technology trends and
consider how they may influence the way we
move around in a city in the future, they should be
considered in the context of achieving low-carbon,
resilient and equitable transport more quickly.

Finally, Singapore’s Land Transport Master Plan for
2040 included a vision of inclusive transport for all.
The aim is to offer public transport that is barrier-free
for passengers with different abilities, such as the
elderly or disabled.
This feature of the plan acknowledges and aims to
accommodate diversity among passenger groups
through thoughtful universal design and community
programmes.
A broader definition of inclusivity also aims for the
fair distribution of both the costs and benefits of
urban transport.
This implies that public transport should remain
affordable and accessible to all; that no community
should experience a disproportionate amount of

The future of urban mobility will be influenced by
technologies as well as constraints, challenges and
ultimately, the values of our community.

Does the solution facilitate the transition away from
fossil fuels? Does the transport system become more
robust with the application of the technology? Does it
marginalise any communities?
Together with an openness to innovation and
willingness to experiment with new technologies
and solutions, these principles can guide transport
planning and R&D investments in cities in the long
run.
Dr Lynette Cheah is an Associate Professor of
Engineering Systems at the Singapore University of
Technology and Design and a member of Singapore’s
Public Transport Council. She leads the Sustainable
Urban Mobility research group, which develops datadriven models and tools to reduce the environmental
impacts of passenger and urban freight transport.
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Shared autonomous buses are key to making public
transport safer, connected and more sustainable
for the future, says Mr Tan Kian Wee, Head of
Programme Development, Autonomous Solutions at
ST Engineering.
Led by its Smart City business, the global technology,
defence and engineering group has spearheaded
several autonomous bus trials in Singapore and
overseas, including Singapore’s first autonomous
transport revenue service in 2021.

SPECIAL

THE PATH AHEAD FOR
PUBLIC TRANSPORT

With autonomous buses that can be deployed on
demand, public transport operators can optimise
resources and reduce unnecessary trips that are
carried out by fixed-route services.
Such buses offering transport services through a
Mobility-as-a-Service (MaaS) model may also be ideal
for areas with too little demand to make fixed-route
services economically viable.

Integrating autonomous buses into public transport
systems is key to enhanced mobility, shares
ST Engineering’s Mr Tan Kian Wee.

By reducing the need for drivers, autonomous
vehicles (AVs) can also help to remove the human
bottleneck from public transport operations.
Even in cases where employees are needed on board,
freeing them from driving duties enables them to
better serve commuters.

Images: ST Engineering

In environments where fully driverless operations
are possible, AVs can function around the clock and
provide enhanced mobility options where none
previously exists.
Furthermore, with human error as the cause of
most traffic accidents, switching to autonomous
transport can boost pedestrian and passenger
safety. The overall transport ecosystem is also
improved because of fewer traffic disruptions and

Mr Tan Kian Wee, Head of Programme Development, Autonomous Solutions at
ST Engineering.

less resulting congestion, leading to a more pleasant
travel experience for commuters.
With these benefits, shared autonomous transport
has the potential to revolutionise urban mobility
by making it more accessible, affordable, and
environmentally friendly, Mr Tan said.
“When well-integrated into the public transport
system, shared autonomous transport will transform
the mobility landscape and encourage more people
to make the change from private vehicles to public
transport.”
With driverless vehicles, safety remains a key aspect
to widespread social acceptance.
Being at the forefront of shared autonomous
transport, ST Engineering leverages its deep
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our autonomous transport solutions met the mobility
needs of the local communities.”
“These overseas experiences provided us valuable
insights into deployments under varying traffic
environments and autonomous vehicle deployment
requirements.”
In 2021, ST Engineering was the AV Bus Consortium
and Programme Lead for two autonomous bus
services in a deployment driven by industry
participants and spearheaded by the Emerging
Stronger Taskforce’s Alliance for Action on Robotics.
Through trials and other means, ST Engineering aims to collect more realworld data to support future commercial autonomous bus rollouts locally and
overseas.

engineering expertise to develop AV kits that enable
autonomous buses to navigate safely in complex
urban conditions.
“We subject our systems to rigorous in-house and
external testing as well as in virtual simulated
environments, and work with partners in the AV
ecosystem through a collaborative build-testdeploy approach to deliver a safe and smooth travel
experience for passengers and other road users,” Mr
Tan said.
In 2015, ST Engineering debuted an on-demand
autonomous shuttle service in Singapore and
has since been a key player in developing the AV
ecosystem locally and internationally.
“We have expanded to other pilots and trials in
countries such as Japan, Australia, and Israel, shared
Mr Tan.
“In these deployments, we collaborated closely with
industry and local regulatory partners to ensure that
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Taking place at the Singapore Science Park 2 and
Jurong Island, the autonomous bus trials were the
first-of-its-kind revenue service in Singapore.
ST Engineering aims to collect more real-world data
to support future commercial autonomous bus
rollouts locally and overseas.
Mr Tan noted: “Many cities have started to examine
how automated driving could solve existing
deficiencies in urban transportation.
“While no city has yet implemented a fully operational
autonomous transport system, many trials are in
place. We expect more cities to have them in the
coming years.”
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GETTING CARS TO
TALK AND LISTEN
NTU’s Assoc Prof Tay Wee Peng explains why
‘vehicle-to-everything’ technologies are essential
to future mobility innovations.

“

V2X communications is the
backbone and driver of future
smart mobility solutions and
technologies.

Prof Tay added, “We host a Connected Mobility
Consortium to attract and engage with new
industry players, and have other initiatives to
position Singapore as a global innovation hub for
hybrid C-V2X and DSRC research, development and
commercialisation.”

Assoc Prof Tay Wee Peng

“Singapore’s land transport system has evolved over
the years, with the adoption of advanced sensor and
monitoring systems and other technologies. V2X
communications is the backbone and driver of future
smart mobility solutions and technologies.”

planning. Free-flowing vehicles also use less fuel and
produce fewer emissions. There are many benefits to
V2X communications.”

NTU had worked wtih NXP Semiconductors N.V. in 2015 to testbed a high-tech
living lab for smart cars and traffic systems on the NTU campus.

As Singapore becomes denser and embraces more
mobility options, managing traffic to keep vehicles
moving, reduce congestions and maintain safety will
grow in complexity.
Vehicle-to-everything (V2X) technologies are key to
achieving these goals, says Associate Professor Tay
Wee Peng from Nanyang Technological University’s
School of Electrical and Electronic Engineering and
Connected Smart Mobility (COSMO) programme.
V2X technologies use sensors and other devices to
enable vehicles to communicate with one another as
well as infrastructure, such as roadside cameras and
traffic lights.
“You could warn drivers about nearby vehicles or
pedestrians that are not visible to them, or offer
automatic, real-time route guidance to optimise
traffic flow and prevent congestions,” he said.
“Transport authorities can get real-time traffic data to
improve their road management and infrastructure
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COSMO’s research has four tracks, specifically V2X
communications, information technology services,
security and privacy, and smart mobility solutions
and architectures.
Each track has two work packages. In all, these will
deliver a comprehensive suite of technologies,
solutions and V2X mobility use cases.
Under the last track, for example, it is developing an
open and integrated V2X communication platform
that will be able to handle both dedicated shortrange communication (DSRC), the current standard
for V2X communications, and cellular-based V2X
(C-V2X) communication, which is nascent but growing
in popularity.
“Singapore has the opportunity to drive hybrid C-V2X
and DSRC technological innovations,” Prof Tay said.
The programme’s researchers have also created
several technologies ready for licensing and
commercialisation.
These include a smart, hybrid traffic light control
system that can divide a city’s traffic lights into groups
based on areas’ congestion levels and implement
different control schemes to avert traffic jams, cut

NTU’s COSMO programme has four tracks, specifically V2X communications,
information technology services, security and privacy, and smart mobility
solutions and architectures.

travel delays, and improve recovery times from
accidents and save costs.
Another innovation is a privacy framework to comb
through C-V2X data, including messages, images and
video clips, to suppress embedded private information
while maintaining the information necessary for
service providers to perform authorised tasks.
To push the boundaries of V2X technologies, COSMO
has partnered with organisations such as Keysight
Technologies, which produces electronics test
and measurement equipment and software, and
telecommunications company M1.
With Keysight, it has invented a fully integrated
transceiver suitable for V2X technologies with ultralow power, among other achievements.
Its work with M1 has also resulted in various
breakthroughs, including vehicular positioning
solutions based on 5G standards to facilitate
positioning in otherwise challenging environments,
such as tunnels and covered car parks.
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speech and eye movements, exhibit movement
deficits similar to those observed in human patients.”
To study the cellular and molecular mechanisms of
movement disorders, Dr Aw and her collaborators
created a fully automated machine vision method
to track fly leg movements, called Feature Learningbased Limb Segmentation and Tracking, or FLLIT.

SPECIAL

She shared: “FLLIT allows us to carry out highresolution analyses of movements of fly models of
neurodegeneration, including PD and SCA3.

UNLOCKING THE MYSTERIES OF
MOVEMENT DISORDERS

Dr Sherry Aw carrying out some experiments in the lab fume hood.

Neurodegenerative diseases affect millions of people.
These include a group of movement disorders, such
as Parkinson’s disease (PD) and Essential Tremor,
that are poorly understood and have no cure.

A*STAR’s Dr Sherry Aw and her team are tapping on the
fruit fly to understand the biology of such
disorders and to find new treatment targets.

Dr Sherry Aw, a Principal Investigator at the Agency
for Science, Technology and Research’s (A*STAR)
Institute of Molecular and Cell Biology (IMCB), is using
the humble fruit fly to shed light on the biology of
these disorders, in order to facilitate new diagnostic
tools and treatments.

Images: A*STAR

“While the fruit fly has a million-fold fewer neurons
than humans, decades of study into fly models has
revealed that genes responsible for diseases in
humans cause analogous disease signatures in flies,”
she explained.
“Our group was the first to show that this extends to
motor circuitry and behaviour. Fly models of PD and
Spinocerebellar ataxia 3 (SCA3), a genetic disorder
that leads to worsening coordination of gait, hands,

Image of a walking fly with its leg movements automatically tracked by machine
learning-based machine vision algorithm.

Using FLLIT, we identified a population of just 20
neurons in the fly whose dysfunction causes tremor,
and we are currently trying to understand what these
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neurons do and how their loss of function leads to
tremor.”
Her team is optimising a microRNA sensor and
developing other RNA technologies to sense and
transduce RNA signals.

SPECIAL

She explained: “With advances in single cell RNA
sequencing, the RNA content of every cell can now
be known.”
“Diseased cells often express RNA biomarkers that
are different from normal cells. The ability to sense
RNA, including microRNA, can be useful in disease
diagnosis and therapeutics.”
The scientists are also furthering their work on
tremor, and the pathogenic mechanisms that
underlie tremor, into mammalian models.

Dr Sherry Aw looking at dissected and stained fly brains under the confocal
microscope.

“We’ve identified a few proteins that we think may be
associated with toxic protein deposits in flies, and are
carrying out functional studies to determine if they
also play a role in mammalian cells and models.”
For Dr Aw, mobility means freedom of movement,
and that applies to the human body too.

Climbing assay showing that flies that do not express the microRNA mir-263a
shown in slide 2 (middle two vials) are unable to climb, compared to rescue flies
(the two vials on the left and the two vials on the right).

“This is important, as the goal of our research in fruit
flies has always been to identify candidates that we
can test in mammalian systems, for their potential
usefulness as new targets for disease treatment.”
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She concluded: “We will continue to pursue research
questions that help us to understand degenerative
movement disorders, in hope that this will bring us
closer to designing rational treatments.”

DRIVING DIVERSITY
IN MOBILITY
SMART’s Prof Marcelo Ang is creating an array of
driverless technologies to boost the possibilities
of advanced mobility.

“

As Singapore’s population ages,
autonomous vehicles will be key
to maintaining the growing pool
of seniors’ quality of life.
Prof Marcelo Ang

“For example, you could have two people at different
places within a campus who want to go to the same
train station. You could have two golf buggies pick
them up and bring them to a waiting car, saving time
and making more efficient use of the car.”

What would Singapore’s transport system look like
with a variety of autonomous vehicles and personal
mobility devices?
In January, students at the National University of
Singapore (NUS) got a glimpse of such a future
at a “robot parade” organised by the SingaporeMassachusetts Institute of Technology Alliance for
Research and Technology (SMART).
During a one-day trial at the NUS campus, they tried
out different driverless vehicles and devices designed
by SMART, including golf carts, a wheelchair, a scooter
and a car.
Professor Marcelo Ang from the NUS College of
Design and Engineering, who is SMART’s Singapore
Co-Investigator, said that having different types of
driverless technologies expands the opportunities
for mobility. He pointed out: “You can mix and match
the modalities and make better use of the resources.”
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In 2014, SMART and NUS launched the first Singaporedeveloped driverless car intended to operate in
public areas.
Since then, the two partners have made breakthroughs
in the basic systems that underpin autonomous
vehicles, such as sensor fusion to extract data from
their surroundings using a combination of off-theshelf components, and algorithms for them to learn
from their experiences and make decisions.
“We are now working on enabling the vehicles
to function in more complex environments. This
research includes making sure that they move
safely in adverse weather conditions, such as during
downpours, and in situations with crowded or
uncertain traffic,” Prof Ang said.
Many autonomous vehicles use light detection and
ranging (LIDAR) sensors to measure the distance of
objects, but rain can interfere with the signals.
“We are analysing how to identify and remove data
that was corrupted by rain, and fill in gaps through

Images: Singapore-Massachusetts Institute of Technology Alliance for Research and Technology (SMART)

SMART organised a one-day trial of a “robot parade” at NUS University Town in
January this year to feature different driverless vehicles and devices, including
golf carts, a wheelchair, a scooter and a car.

Prof Marcelo Ang (fifth from left) and his team are now working on improving the safety of driverless vehicles by better predicting pedestrian behaviours, and teaching
them how to handle rainy weather. The team comprises of Tan Jiayi (from left to right), Zhang Chen, Dr. Guo Hongliang, Prof. Daniela Rus, Li Zhikai, Beatrix Tung Xue Lin
and Huang Zefan.

interpolation or extrapolation of the remaining data,”
he shared.
His team is also observing how pedestrians and other
vehicles move, to train driverless vehicles to better
predict their behaviour and respond in a socially
acceptable manner. This will improve the vehicles’
safety for pedestrians and passengers.
As Singapore’s population ages, autonomous vehicles
will be key to maintaining the growing pool of seniors’
quality of life, Prof Ang said.

walk long distances, it would be nice if I could just sit
in a vehicle and tell it where to go, so that I can visit
friends and family or go exploring without having to
rely on anybody,” he explained.
“Self-driving vehicles will be useful for many other
people, including those who have had too much to
drink, or who are too young to drive.”
“With driverless technologies, you can be mobile
without a driver, and mobility equals independence,
which equals a better quality of life.”

“When I’m older, if I’m not physically able to drive or
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outcomes for decision making on EV charging stations,
such as the number and type of chargers, and the
need to upgrade electrification infrastructure.
They can also explore, virtually, ways to manage
EVs’ impact on the power grid, including how to
reduce their peak energy demand via smart charging
management systems, incentives to shift demand
patterns, energy storage and other methods.

SPECIAL

A MODEL FOR THE FUTURE

(left) Dr Muhamad Azfar Ramli, Deputy Director of A*STAR’s Institute of High
Performance Computing (IHPC), Systems Science Department, and (right) Dr
David Eckhoff, Principal Scientist and the Director of the MoVES (Mobility in
Virtual Environments at Scale) laboratory at TUMCREATE.

A*STAR’s Dr Muhamad Azfar Ramli and TUMCREATE’s
Dr David Eckhoff explain how their computer
simulation project helps Singapore plan
for an electric vehicle future.

Singapore aims to phase out internal combustion
engine vehicles and have all vehicles run on cleaner
energy by 2040.

Images: TUMCREATE, A*STAR

To ensure that the nation has the infrastructure
to support the move to electric vehicles (EVs), the
Agency for Science, Technology and Research’s
Institute of High Performance Computing (IHPC)
and Technical University of Munich’s TUMCREATE
research platform in Singapore have collaborated on
a pioneering computer modelling project.
The project, called the Singapore Integrated Transport
Energy Model (SITEM), draws on the nation’s transport
and energy data. It uses TUMCREATE’s City Mobility
Simulator (CityMoS) and Multi Energy Modelling and
Optimisation (MESMO) software, combined with
behaviour modelling, to simulate how EV drivers may
travel and charge their vehicles, and the impact of
chargers’ deployment on the power grid.
With it, government agencies can use the simulation

The project was commissioned by the Science and
Technology Policy and Plans Office (S&TPPO), Prime
Minister’s Office, and uses data from the Energy
Market Authority, grid operator SP Group, other
agencies and research bodies.
Dr Muhamad Azfar Ramli, Deputy Director of IHPC’s
Systems Science Department, noted that SITEM will
enable policymakers to test assumptions, improve
land use planning, and optimise public expenditure.
“Modelling and simulation helps policy makers
understand the trade-offs involved in high capital
expenditure infrastructure development, so before
any development takes place, the model helps give
an estimate of the appropriate provisioning of EV
charging stations,” he said.
“You want to have a certain quality of service, and
ensure the right provision of stations and grid
upgrades to go along with them. SITEM can help to
find the optimal balance.”
While he and his team overcame significant
challenges to create SITEM, including reconciling
data sets collected at different timescales, they are
not resting on their laurels.
“We’re adding features to test more scenarios, such
as the impact of renewables in tandem with EV
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FEATURE

BRACE FOR THE FUTURE
OF 3D PRINTING
Addressing the pain points of chronic knee pain,
NTU Asst Prof Chan Wai Lee and PhD student Joel Lim
share with us their journey in using 3D printing
to develop a lightweight knee brace in collaboration
with engineering firm Delsson.
Overview of SITEM modelling & simulation framework.

charging on the power grid.”
Dr David Eckhoff, Principal Scientist at TUMCREATE
and Director of its Mobility in Virtual Environments at
Scale laboratory which is developing CityMoS, added
that the simulator and SITEM underlined Singapore’s
prowess in digital twin solutions.
He explained: “Digital twins are a powerful tool to
support urban planning.
“Leveraging
Singapore’s
strong
international
research landscape, SITEM is a fantastic opportunity
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to showcase how beyond state-of-the-art technology
can be developed and used to help achieve
sustainability goals.”
“Unlike other digital twin solutions, CityMoS can
simulate the entire island of Singapore in high detail,
down to the level of individual chargers in car parks
and battery processes inside vehicles.”
“We can simulate an entire week of Singapore’s
mobility in only eight hours, allowing us to explore a
number of different what-if scenarios.”

a unique product, X-Brace, which looks similar to the
sleek knee brace used by Batman in the movie, The
Dark Knight Rises.

weeks to months to design and build the mould.”
“But for 3D printing, it is just a matter of adjusting and
manipulating the machine’s design, and the parts will
be ready after a few days.”

It weighs about 720 grams, 30 per cent lighter than
the typical metal orthopaedic braces that weigh over
1 kg.

“More importantly, we can finetune the design
easily – from adjusting the weight and increasing the
strength to topology optimisation and playing with
different materials. It is just a few clicks away.”

For the elderly, pain management and active recovery
becomes more manageable. The orthosis relieves the
load on their joints and allows them to climb stairs or
walk to the nearby market for shopping.

A lighter, more robust knee brace for the elderly
who suffer from knee problems has been developed
locally by Singapore engineering firm Delsson,
collaborating with 3D printing specialists from
Nanyang Technological University, Singapore (NTU).
In 2017, it was reported that 20 per cent of the elderly
in Singapore aged 60 and above suffer from chronic
pain, with 40 per cent of people above the age of 70
will develop knee osteoarthritis.

NTU Assistant Professor Chan Wai Lee, who is the
principal investigator of the project, said that leg
braces are not new in geriatrics. This is because
knee degradation is a common condition among
this demographic of people, and there are plenty of
solutions out there.

NTU PhD student Joel Lim shared, “When it comes to
raw material costs, the industrial method known as
injection moulding is much cheaper.”
He explained, “For example, let’s say we need 100
pieces of a particular type of knee brace because
typically, we may have up to 100 patients who need
it.

He said, “The idea behind this innovation is to support
patients who do not require immediate surgery
options but can adopt a more ‘rehabilitative’ option.
However, such solutions currently available to them
are either too heavy or expensive.

Knee pads can be heavy, bulky, and difficult to walk,
especially for older people. Together with 3D printing
specialists from NTU, Singapore engineering firm
Delsson unveiled the ‘X-Brace’, a lightweight knee
brace designed for seniors with chronic knee pain.

“That is why we wanted the knee brace to be flexible
and lightweight while bringing down the costs. More
3D printing will help expedite the design turnover
process, allowing for the quicker materialisation of
the objective of an affordable and lightweight knee
brace.”

Based on the prototype assistive orthopaedic brace
3D-printed by NTU researchers, Delsson and the
Centre for Orthopaedics in Singapore have developed

However, the researchers pointed out that 3D
printing may not always be the most cost-effective
solution. In this case, it is.
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(Left to right) NTU PhD student Joel Lim, Delsson Executive Director Fabian Ong,
NTU Asst Prof Chan Wai Lee, together with Centre for Orthopaedics Chairman
& CEO Dr Jeffery Chew discussing the improvements made in the 3D-printed
prototype that led to the final X-Brace product. (3D-printed prototype is white,
while X-Brace is grey).

But for injection moulding, you need a minimum
quantity of roughly 100,000 pieces to meet the same
costs as 3D printing.”
However, where 3D printing shines is when you
desire customisability and require only a limited
number of parts.

Images: NTU

(Left to right) NTU Asst Prof Chan Wai Lee wearing the 3D-printed prototype
knee brace, PhD student Joel Lim holding the prototype, Centre for Orthopaedics
Chairman & CEO Dr Jeffery Chew, and Delsson Executive Director Fabian Ong
holding the commercial X-Brace sold on the market.

Patients who have undergone a knee replacement
can also use the 3D knee brace, which allows them to
exercise the knee after surgery.

Joel said, “There is a high cost to produce the mould
for injection moulding. Let us say we need to change
the design, and if we use injection moulding, it takes

The researchers shared their experience working with
some of the patients. One, in particular, complained
that the knee brace was too heavy.
Joel shared, “We tried many things, intending to
reduce its weight as the patient complained it
weighed over 1 kg. We stressed specific parts of the
leg brace and removed or added materials according
to the measured stress distribution. We managed
to reduce it by 600g, or about 40 per cent in overall
weight reduction.”
The research team also aimed to simplify the
production process further to be made cheaper.
They used high strength plastic such as nylon and
made it thicker to improve the strength.
The overall weight did not change much as the plastic
was lightweight, and the researchers had more room
to add more material to high-stress points.
Collaborating for success
The joint research project showcases how Singapore’s
strong R&D capabilities can transform conventional
products and boost local companies’ competitiveness.
It is supported by the National Additive Manufacturing
Innovation Cluster (NAMIC), a pan-national initiative
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from 6 kg to 32 kg of force.
“X-Brace will be revolutionary for patient recovery.
It is lightweight and does not slip, while its modular
assistance load allows patient recovery to be
individualised. NTU’s help in providing a quantitative
methodology to reduce wall thickness and profile
of the frame was crucial in achieving the weight
reduction after several reiterations,” Mr Ong said.
The joint team worked to improve version 7 of the
X-Brace, which consists of a lightweight Nylon 6
frame designed to support bending forces of up to
50 kg about the axis of the knee.

(Right) Centre for Orthopaedics Chairman & CEO Dr Jeffery Chew helping Mdm
Teo Lee Lee (left), his patient who had two knee replacements, to wear the X-Brace

led by the Agency for Science, Technology and
Research (A*STAR), supported by the National
Research Foundation, Singapore and the Ministry
of Trade and Industry, together with Enterprise
Singapore and the Singapore Economic Development
Board.
The prototyping process and product design
iterations using additive manufacturing were
conducted at NTU’s Singapore Centre for 3D Printing,
one of NAMIC’s University Hubs supporting project
R&D and translation.
The project funding has been supported by NAMIC’s
Rapid Concept Funding scheme.
Mr Fabian Ong, Executive Director of Delsson
Singapore, said the X-Brace is set to change the way
doctors and physiotherapists treat and manage
different knee conditions, given that the amount of
assistance given by the brace can now be customised,
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The product development is now in its 9th version,
designed to be even slimmer.

PHOTO STORY

TO GREEN-FINITY AND BEYOND
How far can a vehicle travel on one litre of fuel?
That was the challenge students around the world rose to as they designed
and built their vehicles for the Shell Eco-marathon (SEM). SEM is a global
academic programme focused on energy optimisation and one of the
world’s leading student engineering competitions.
Over the past 35 years, the programme has consistently brought to life
Shell’s mission of powering progress by providing more and cleaner energy
solutions. The global academic programme brings together Science,
Technology, Engineering and Maths (STEM) students from across the globe
to design, build and operate some of the world’s most energy-efficient
vehicles.
All in the name of collaboration and innovation, as students’ bright ideas
help to shape a lower carbon future for all. The Asia chapter of SEM started
in 2010 and was proudly held in Singapore in 2017 and 2018. Our local
tertiary institutions are regular participants of SEM, boasting a strong track
record, winning notable on-track and off-track awards annually.
Here are photos of our students’ memories and achievements at SEM Asia.
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Images: Photographic Services, Shell International Ltd., Shell Companies in Singapore, Temasek Polytechnic,
Republic Polytechnic, ITE College West

Shell Eco-marathon Cars from the region line up for a family portrait at Changi Exhibition Centre, Singapore, in 2017.

Republic Polytechnic team raring to go with their upgraded battery electric vehicle, UrbanConcept RPersonic V1, in Sepang, Malaysia.

ITE’s EcoTraveller, a battery electric prototype vehicle, racing on track in Manila
in 2016.

The ITE team at SEM 2018 in Singapore with their Battery Electric vehicle,
ElectroLiTE.
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Team Nanyang E Drive from Nanyang Technological University represented
Singapore by competing in the Driver’s World Championship 2019 in the UK.

Temasek Polytechnic team at SEM Asia 2018 in Singapore with their hydrogen-powered car, TP Eco-challenger.
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Temasek Polytechnic team at Sepang, Malaysia, in 2019 with their prototype
hydrogen vehicle, the H2 Challenger. The team successfully defended their title in
the Hydrogen group that year.

Nanyang Technological University at SEM 2019 with their battery electric and hydrogen-powered vehicles, NV11 (left) and NV10 (right). Both vehicles won the Vehicle Design
Award in 2019 and 2020, while NV10 was crowned first place in the Asian Qualifier round of the Driver’s World Championship.

Republic Polytechnic team posing with the very first vehicle they built to compete
at SEM 2017 in Singapore.

Ngee Ann Polytechnic team poised for race with their Urban Concept Battery
Electric car.
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The technological side of things, therefore, appears
to be on track with the government’s aim to deploy
AVs on a much wider scale for a vast array of users in
the foreseeable future.
The days of testing AVs rigorously in isolated driving
circuits or using them in less dynamic conditions
would soon be a historical footnote. What about the
legal side of things?

COMMENTARY

Challenges in applying existing legal frameworks

LEGAL FRAMEWORKS
FOR AUTONOMOUS VEHICLES

Dr, Chen Siyuan, Associate Professor of Law at SMU, and Director, Moots

SMU’s Assoc Prof Chen Siyuan shares his thoughts
on the legal challenges for autonomous vehicles
when it comes to road safety.

Proponents of AVs point to improvements in road
safety and transportation efficiency of people and
goods as the main justification for embracing the
technology.

If a human driver were to get into a road traffic
accident today and the matter goes to court, one
can look to the law of negligence (whether the driver
was driving properly, and whether the victim had any
role to play) if it is a civil case and, to speak in slightly
broader strokes, the degree of recklessness and
harm caused to persons or property if it is a criminal
case.

High-profile accidents involving AVs, on the other
hand, have raised concerns about the reliability of
the technology. But technology may not be what
really stands in the way of AVs becoming mainstream
and part of our daily life.

Moreover, insurance is mandatory, there is no issue
of having an identifiable driver, and expert evidence
and forensic analyses are unlikely to be necessary
based on how the Singapore courts typically approach
road traffic litigation.

AVs have been incrementally rolled out in Singapore
in the last few years – see, for instance, the driverless
trucks in Jurong Island (2017), the driverless
buses in some of our universities (2018), and the
driverless shuttles in Gardens by the Bay (2019).
KPMG International had even ranked Singapore as
the number one country in the world in its 2020 AV
Readiness Index.

So, there are no real legal gaps for non-AVs and
indeed, road traffic has been part of Singapore life
for decades in part because the applicable laws, as
well as the post-accident processes and outcomes,
are fairly clear.

Image: SMU

The deployment and use of autonomous vehicles
(AVs) have been one of the initiatives of Smart Nation
Singapore since 2015.

The challenges of regulating AVs become quite
apparent when we consider how road traffic is
currently legislated for.

While it is possible that accidents can occur due to
vehicles malfunctioning, that appears to be very rare,
but even when there might be a case of malfunction,
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figuring out what malfunctioned is generally not
something that is insurmountable either in terms of
costs or availability of expertise.
It is not obvious how the current legal framework
described above can apply neatly to AVs, or even at
all.
For a start, one should be able to assume that AVs
would eventually be operable with no human driver
or human intervention needed – or what the Society
of Automotive Engineers calls AVs with Level 5 Full
Automation.
But without a human in the equation, it would seem
that the law of negligence has nothing meaningful
to contribute to the question of liability when road
traffic occurs.
Who would owe a duty of care to other road users in
this scenario? What would be the standard of care?
Would separate legal entities need to be created?
Would different negligence rules apply to different
levels of automation – and what about AVs that
are deployed as fleets and controlled by remote
operators? In criminal cases, how would an AV act
rashly?
The alternative of product liability does not offer a
ready solution either. In other jurisdictions such as
the US and the EU for which this doctrine has steadily
developed over time, the key to successfully invoking
it in legal proceedings is tracing – and proving –
responsibility for the product’s defect.
In non-AVs, the inquiry is likely to revolve around
the hardware, but as mentioned, investigating
hardware malfunction is generally not considered an
impossible task.
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For AVs, not only is there more hardware in the
equation – say lidars, sensors, image capture,
wireless connectivity – there is also software. AVs rely
on plenty of data to make the correct decisions in
environments with countless variables.

The focus is on protecting individuals by ensuring
expedient and fuss-free compensation, which is
arguably the main factor that ought to guide how AVs
ought to be regulated in Singapore.
What can and should also happen in tandem is
to minimise the odds of deploying AVs that are
unreliable, to begin with.

This data would also constantly need to be updated,
and the code that goes into the decision-making
matrices would be closely guarded information, and
even if presented in a court should litigation ensue,
experts would be needed to interpret the code.
In other words, the costs of litigation may very well
outweigh any benefits from succeeding in bringing a
claim.
Moving away from fault-based regimes and
focusing on regulation?
Other countries have spent vast resources looking
into the question of what the appropriate liability
regime should be for AVs. It is a process that requires
the engagement of many different stakeholders,
from manufacturers of hardware and software to
policymakers and actuaries.

Rather than leave it to litigants to avail themselves
of rights in court should accidents occur, greater
emphasis should be placed on pre-deployment
regulation and testing for what is a relatively still
nascent technology.
There are challenges facing the rollout of AVs on Singapore roads, one of which
is the lack of clarity if the current legal framework could be applied neatly to AVs,
or even at all.

This means that if an accident occurs, there would
be minimal impediments placed on individuals in
seeking compensation.
Whether manufacturers and insurers wish to dispute
liability is a separate matter that should impose no
burden on individuals.

Most countries, like Singapore, have not ventured
beyond tweaking existing road traffic laws to
accommodate the testing of AVs. The UK is one
exception, having put forth legislation specific to AVs
and commissioning various reports by its law reform
bodies.

In some ways, this approach is akin to what
jurisdictions such as New Zealand have taken, even
before the advent of AVs. There is a centralised fund
administered by a commission. Contributions to this
fund are by way of levies, particularly in the form of
motor vehicle levies.

The situation is still fluid, but indications are that
the preference is for the risks and responsibilities
concerning potential road traffic accidents to be
borne by the manufacturers, rather than the owner
or user of AVs.

If a person is injured in an accident – and it need not
be an accident sustained in a road traffic accident –
compensation is pretty much guaranteed, as it is a
no-fault scheme and acts as the default insurance
even if an individual is not personally insured.
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A VIEW ON SCIENCE

THE SPECTRUM
BEHIND ASTHMA
Pictured here is the spectrogram of an asthmatic
cough, which tends to have more higher
frequencies in it when compared to healthy
coughs. The presence of yellow on the right side
of the image shows the onset of the cough with
an asthmatic ‘wheeze’.
Discovered by SUTD researchers, such cues
help to discern asthmatic coughs from other
diseases such as upper or lower respiratory
tract infection due to the presence of wheezing.
This is critical as paediatricians need to postpone
surgery for kids if they have an infection.
However, if the cough is just due to asthma, the
surgery can proceed as planned.

Image: SUTD

The researchers include Asst Prof Dorien
Herremans, Asst Prof Jer-Ming Chen and postdoc
Balamurali BT.

