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The Hong Kong Productivity Council (HKPC) facilitates the
Government’s technology initiatives, and as such supports the Smart
City blueprint released in 2018, which outlines six smart categories,
namely Smart Mobility, Smart Government, Smart People, Smart
Living, Smart Economy and Smart Environment.

The six smart categories are reflected in HKPC’s projects: Smart
People connects devices via the Internet of Things (loT) to derive
data; Smart Living helps the elderly improve their health among
others; Smart Mobility maximizes transport efficiency and reduces
collisions. Furthermore, the Smart City blueprint guides the HKPC’s
initiatives likely to be pursued in the near future.

To this end, HKPC utilises advanced technology to support and
upgrade Hong Kong enterprises. HKPC collaborates with a variety
of sectors and specialises in 5G applications outside of mobile
operations. For instance, HKPC cooperates with institutions such
as youth federations, schools and Government departments to
transform Hong Kong into a Smart City. Dr. Lawrence Poon is
spearheading the Smart City-related HKPC projects, in addition
to the research and development of Automotive Platforms and
Application Systems R&D Centre (APAS).

Smart City Projects

There are many aspects to consider when transforming Hong
Kong into a Smart City, but the underlying factors are access to
big data and low latency connectivity. One of HKPC’s many Smart
City projects is a Smart Street Lighting Management System. There
are over 140,000 streetlights in Hong Kong and maintaining them
all used to be a tedious and time-consuming task, since logging
a malfunctioning light and replacing it could take up to a week.
To address this issue, HKPC developed Smart Street Lighting
Management System with Highways Department. The System is a
predictive maintenance system to measures voltage, current and
power of each streetlight, monitoring its real-time status. In case
of malfunction, it will instantly and automatically alert engineers to
arrange precautionary maintenance. Now, with two sensors (LoRa
and narrow-band loT) installed in each streetlight, the light’s power
and predicted life expectancy can be tracked, while a malfunction
can be detected within 40 seconds — and with remarkable accuracy.
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General Manager Hong Kong Productivity Council and APAS R&D Centre
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Applications like these are possible due to Hong Kong’s unique
advantages, such as being small and dense. As there is a lot of data
in tight proximity, street furniture such as streetlight can be placed
in the premium locations required to provide coverage to multiple
devices. If Hong Kong were ten times bigger, the infrastructure
needed would have to increase by approximately ten folds.

The density of Hong Kong, along with the short wavelength of
5G — which gives it more penetrative power — provides maximum
coverage and speed. When there is ample coverage, street
furniture placed in premium locations can track real-time data
such as temperature, wind, humidity, movement, and traffic, which
can be communicated to people via their smartphones in real-time
with low latency. These initiatives help create Smart People, Smart
Living, and Smart Mobility.

Although implementing 5G to transform Hong Kong into a Smart
City takes time and immense coordination, the investment is worth
it because many of the benefits will reduce costs in the long-term.
This is because rapid connections between devices enabled by 5G
eliminate the need for multiple industrial computers to store the data,
since the sensors can revert data to one back-end server.

The increased capacity for data transmission reduces the cost of
expensive hardware. In the near future, implementing 5G will impact
Smart City development at many institutions and transform how
education, healthcare, entertainment, and transport perform.

Smart Transport Research

In the realm of Smart Transport, HKPC has its own specialised Smart
Transport division and encourages the commercial adoption of 5G in
various ways. HKPC hosted Automotive Platforms and Application
Systems R&D Centre, which the Centre is established by Innovation
and Technology Commission.

In recent years, technological advances have stimulated significant
research into driverless cars, but Dr. Lawrence Poon stresses that
driverless cars need 5G to become practical. 5G drastically reduces
latency, which is essential for autonomous driving because even a
one-second delay makes a huge difference. A car going at 70-80
km/h would travel for more than 20 metres far even with the briefest
delay in response time.

To pave the way for driverless cars, HKPC has been working
on accident prevention, using collision avoidance algorithms.
Preventing accidents can be achieved using big data to create the
driving information for machine learning, where the car learns how it
should behave in various situations. As machine learning progresses,
a driverless car will learn to make its own correct decisions in all
circumstances.
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HKPC’s virtual platform has made this possible through simulating
multiple environment scenarios and manipulating a wide range
of variables (such as number of people, bicycles, animals, cars,
speed of cars). These simulations aim to recreate the city’s transport
patterns, to make cars entirely autonomous.

Driverless vehicles, however, are not only designed for the road. One
other notable APAS development is the MiniMover. As Hong Kong
has plenty of indoor spaces (shopping malls, hospitals and schools),
there are opportunities for automated indoor robotics. Very soon,
robots mounted with sensors/radars and a camera will be mobile,
with wheels or legs, to collect data and accomplish different tasks.

Some robots have spider-like legs that are capable of scaling
walls and exploring narrow areas, which are difficult for humans to
manoeuvre in. Autonomous technology would allow MiniMovers
to complete routine dirty tasks, such as taking out the garbage
or cleaning vents, as well as being able to provide necessary
surveillance.

Of course, Smart Transport is just one domain that requires strong
coordination. As the success of a Smart City requires the support
of enterprises in Hong Kong, HKPC has developed several
initiatives for the commercial community to adopt the latest
technologies. So, let us consider how HKPC supports small-to-
medium enterprises (SMEs).
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HKPC Supports SMEs

HKPC and APAS facilitates tech adoption by the commercial
community, so that SMEs with 5G initiatives can test their
business performance. HKPC’s SME ONE initiative serves
as a one-stop application support and consultation service
for Government Funding Schemes. It provides seminars and
workshops to solve potential technical problems, including patent
registration, handling international property rights, certifying test
performances and solutions.

Within HKPC, there are Electromagnetic Compatibility (EMC) test
area providing controlled environments that stabilise external
noise, and by extension, allowing variables to be manipulated for
reliable quality. These highly controlled tests accurately measure
the strength of data transmissions and latency for SMEs.
Elsewhere, there are mobile teams that use HKPC technology
and equipment to survey the data quality in outdoor areas.
Initiatives that support SMEs will in turn allow 5G to become an
ecosystem.

5G as an Ecosystem

The era of 5G will result in tons of data being uploaded to the
cloud. Prior to 5G, cloud servers needed broadband or private
networks, but 5G can provide bandwidth to access data-
consuming information such as complex 3D videos. As data is
uploaded to the cloud, millions of connected devices can easily
access environmental and behavioural data with unique 5G
characteristics. Individuals can access this data, enjoying robust
security, location accuracy, connectivity, and low latency.

As an ecosystem, 5G becomes an enabler for industries and
developers to create positive customer experiences. For example,
HKPC has developed a novel “kNOw Touch” contactless panel to
lessen the risk of coronavirus transmission whilst using an elevator.
This cost-efficient technology only requires a small twist without
the need of vast mechanical alteration to perform.

HKPC has also developed applications in the realm of
Gerontechnology (tech for the elderly). Since Hong Kong has an
aging population, it is important to fully exploit the advantages of
big data to monitor the behavioural patterns
of elderly people (movement, sleep quality)
and their immediate environment (lights,
temperature) with real-time sensors, in
order to predict illnesses and proactively
reduce sickness and stress.

Abnormal blood pressure, weight loss,
heart rate, or movements will all be
detected immediately, and reporting
accidents will not rely on a doctor’s
physical proximity. Healthcare for the
elderly will no longer become “after-the-
fact,” as 5G permits machines and sensors
to be omnipresent caretakers.

In sum, HKPC’s facilities, projects,
and collaborations with SMEs aim to
fulfil the Smart City blueprint set out
by the Government. Implementing 5G
and transforming Hong Kong into a 5G
ecosystem is essential to attain the Smart
City blueprint’s six smart categories. ®
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