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Optical sensor
technology applied
in High-Speed Rail
S 4 B5 R 41 e A S

SEES

PolyU’s optical
sensor technology
has been installed

in the national
High-Speed Rail to
further enhance its
structural health
and safety.
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The optical fibre technology developed
by PolyU has been installed in the
national High-Speed Rail with a view
to further enhancing its structural
health and safety. Key members of
the inter-departmental research team
include Prof. Ho Siu-lau, Prof. Tam
Hwa-yaw and Dr Michael Liu of the
Department of Electrical Engineering;
Profs. Ni Yiging and Yin Jianhua of
the Department of Civil and Structural
Engineering; Profs. Zhou Limin and
Cheng Li of the Department of
Mechanical Engineering; and Dr Wang
Dan of the Department of Computing.

Ir Prof. Alex Wai, PolyU Vice President
(Research Development) and Chair
Professor of Optical Communications,
said, “The unique characteristics of
optical fibre sensing technology offer
many advantages that make them ideal
for use in railway systems.”

The team, led by Profs. Ho Siu-lau
and Tam Hwa-yaw, has installed the
PolyU-developed and award-winning
Advanced Fibre Bragg Grating Railway
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Monitoring System in major parts of
the Beijing-Shanghai High-Speed
Rail to monitor the track and trains.
The system now collects real-time
data on vibration, acceleration and
temperature changes, which are
sent to PolyU engineering experts for
monitoring the condition of tracks and
railcars and the structural health of
the rail foundation. The system can
also monitor train speed, axle balance
and vibration data for recording and
further analysis. These data not only
benefit the operation of the high-speed
railway, but also contribute to further
research in this important area.

Prof. Ni Yiging, co-ordinator for
the University-wide Interdisciplinary
Research on Railway-related Projects,
has been working closely with Dalian
Jiaotong University to install PolyU-
developed optical sensors on the new
generation of high-speed inspection
trains for monitoring purposes. The
optical sensors for wind-pressure
measurement developed by the team
have also been successfully applied.
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The inter-departmental research team includes (from left)
Profs. Zhou Limin, Tam Hwa-yaw, Alex Wai,

Ni Yiging, Cheng Li and Dr Wang Dan.
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Profs. Ni Yiging and Yin Jianhua are also
collaborating with Southwest Jiaotong
University to monitor the settlement of
rail foundations with the use of specially
developed optical sensors. The study is
important for understanding the safety
of foundations and related changes.
The team has also kicked off a project
with China CNR Corporation, Southwest
Jiaotong University and Dalian Jiaotong
University on the use of smart damping
technology to enhance the stability of
high-speed trains.

In addition, researchers at the
Department of Mechanical Engineering
will consolidate their experience and
expertise in the area of structural
health monitoring for use in the High-
Speed Rail system. Using ultrasonic
wave technology, the team has
already developed an instantaneous
diagnosis system that can detect
cracks arising from metallic fatigue
and the corrosion of key components
of the track and rail.
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The system has been installed on different
types of vehicles, including minibuses, taxis,
public light buses and trucks.
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The award-winning
Solar-powered Air-
conditioning System
for Vehicles provides
professional drivers
with green energy
for air-conditioning.
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A solar-powered air-conditioning
system, jointly developed by Prof.
Eric Cheng of PolyU’s Department
of Electrical Engineering and Green
Power Industrial Ltd, has recently
been installed on various types
of vehicles, including minibuses,
taxis, public light buses and trucks.
The system was first installed on a
beverage truck of Swire Coca-Cola
Hong Kong and was proven to work
on the road last year.

Solar energy panels made up of
photovoltaic modules are installed

Switched-off vehicles
air-conditioned by
green energy
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The pioneering users and stakeholders attend the PolyU’s “Green Transport Powering Ceremony”
on 26 September to show their commitment for green transport. They included Under Secretary
for the Environment Dr Kitty Poon Kit (fourth from left) and Legislative Councillor the Honourable
Miriam Lau Kin-yee (sixth from left).
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on top of the vehicle, and the panels
automatically harvest solar energy
while the vehicle is moving. The energy
is then stored in a battery supported
by an optimized control system. The
solar energy collected will support a
stand-alone electric air-conditioner
that can operate even when the car
engine is not running. The system can
operate even on cloudy and rainy days
since solar energy is automatically
stored during sunny weather.

The solar panels are made from
bendy materials that can fit perfectly
on any vehicle rooftop, giving them
a sleek appearance. They also serve
as good thermal insulation for the
interior and other valuable equipment
inside the vehicle.

Idling vehicles not only pollute the
air, but also waste fuel. With this
invention, air-conditioning can still be
supplied when the vehicle’s engine
is switched off. In other words,
this green innovation can help to
reduce the fuel costs from leaving
vehicles running for the sake of the
air-conditioning.
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Sensors technology
commercialized for further
applications
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German industry giant E-T-A sponsors
the advancement of PolyU-developed
smart sensors technology.
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PolyU has signed a Memorandum of
Understanding with German industry
giant E-T-A Elektrotechnische Apparate
GmbH, which will provide sponsorship
of EUR500,000 for the University to
advance and commercialize the Self-
Sustainable Magnetoelectric Smart
Sensor Technology invented by Dr
Derek Or Siu-wing, Associate Professor
of the Department of Electrical
Engineering, for electrical circuit
protection applications.

This power-supply-free, signal-
conditioner-free, passive-current
sensor technology has advantages
including high detection sensitivity,
wide-range current linearity, wide
operational frequency range, high
temperature stability and tailorable
performance and geometry. The
passive current sensors are simple,
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reliable, cost-effective and suitable
for a broad domain of applications,
including the real-time, isolated/
non-contact measurement of electric
currents and magnetic fields.

In addition, Dr Or and Prof. Ho Siu-lau,
Head of the Department of Electrical
Engineering, have successfully
deployed these passive current sensors
and wireless communication units in
the self-powered wireless monitoring
of modern railway and/or electrical
power distribution systems in Hong
Kong, Macau, the Chinese mainland
and Thailand.

The research on sensor technology
has been granted two US patents, in
addition to being published in more
than 60 Science Citation Index (SCI)
Grade-A journal papers.

PolyU Executive Vice President Mr Nicholas
Yang (front row, first from left); E-T-A Head
of Innovation and Technology Mr Peter
Meckler (front row, second from left); E-T-A
Asia Pacific Pte Ltd Managing Director

Mr Darren Poh (front row, middle); Dr Derek
Or (back row, third from left); Prof. Ho Siu-lau
(back row, fourth from left); and Prof. Charles
Surya, Acting Dean of Faculty of Engineering
(back row, fifth from left)
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