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Making strides in lunar mapping
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PolyU surveying 7
experts pioneer '
advanced

methodologies

for precise Moon

mapping.
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Researchers calculate the crustal thickness of the
Moon using the advanced three-dimensional imaging
technology.
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Led by Prof. Chen Yong-qi, Emeritus Professor at the Department of Land
Surveying and Geo-Informatics, PolyU surveying experts Profs. Chen Wu, Ding
Xiao-li, and Baki Iz, and Drs Bruce King and Wu Bo have successfully developed
methodologies for precise mapping of the Moon.

PolyU’s lunar mapping project began in 2006. Serving on the Expert Committee
of China’s Lunar Exploration Programme, Prof. Chen Yong-qgi analysed the data
captured by the Chinese lunar orbiter, Chang’e-1, and other lunar exploration
missions. In doing so, he and his research team pioneered a unique and
innovative approach to create accurate three-dimensional models of the lunar
surface by integrating Chang’e-1 digital imagery and laser altimeter data. In
collaboration with research centres on the Chinese mainland and overseas, the
team evaluated the digital elevation model (DEM) of the Moon derived from the
Chang’e-1 laser altimeter data against previous data from the Japanese Selene
and US Clementine missions.
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The researchers also produced the most up-to-date parameters of the lunar figure
(the shape of the moon) using 17.5 million laser altimetry measurements from the
Chang’e-1 and the Japanese Selene missions. They used the new topographic
and gravity models to update the Moon’s calculated crustal thickness and mass
distribution, finding that the crust averages a thickness of approximately 40 km
on the near side and 50 km on the far side of the Earth.
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Ground-breaking textile
material enhances
functionality of sportswear
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Prof. John Xin (right) and Miss Kong
Yee-yee display the light control
intelligent textile material.
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Textile scientists create
a new kind of fabric
that absorbs water and
perspiration on one side
and transports it

to the other.
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Prof. John Xin, Acting Head of PolyU’s Institute of Textiles
and Clothing, PhD student Miss Kong Yee-yee and Dr Liu
Yuyang of the Stevens Institute of Technology in the US have
jointly created a new kind of fabric that can absorb water and
perspiration on one side and transport it to the other. Their
research findings were published in the Journal of Materials
Chemistry (13 October 2011 issue) of the Royal Society of
Chemistry.

By coating the fabric on one side with nano titania, the
researchers gave the material photo-induced hydrophilicity.
That property can be controlled by light, with the fabric
becoming hydrophobic in the dark. The fabric can be used
to wick sweat away from the wearer’s skin. Under light,
water is transported in a controllable manner from the
hydrophobic side (next to the skin) to the hydrophilic side,
and then spreads out rapidly along the channels on the
hydrophilic side.

This differs from what occurs in similar materials, which
work by using pressure difference to create a surface energy
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Untreated cotton (after five washes)
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gradient across the fabric. Prof.
Xin’s discovery introduces nano and
smart elements to the system, taking
advantage of titania’s properties.

Before creating this novel material
for use in sportswear, Prof. Xin
invented the “4 in 1 multi-care finishing
technology”, which can achieve water,
oil and soil repellency and the wrinkle-
free treatment of textiles in one
step. This groundbreaking technology
introduces “elastic cross-linking” to the
award-winning Lotus Nano® repellent
system, which not only offers wrinkle-
recovery function for textiles but also
minimizes strength loss. Moreover,
cross-linking can remarkably improve
the wash fastness of Lotus Nano®
repellent functions to achieve excellent
and durable multifunctional properties.
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Water/oil/soil repellent treated cotton
(after five washes)
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4 in 1 treated cotton (after five washes)
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Improving food safety with
cutting edge technology research
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On 9 August 2011, PolyU’s Department of Applied Biology
and Chemical Technology (ABCT) officially opened its Food
Safety and Technology Research Centre, the first of its kind
run by a higher education institution. Headed by Prof. Wong
Wing-tak, Director of the Centre and ABCT Head, the Centre’s
mission is to raise food safety standards through food science
research, new technology development, and consultancy and
training for food and related industries in Hong Kong and the
Pearl River Delta Region.

Bringing together expertise from biochemistry, biophysics,
microbiology, toxicology and nutrition, the Centre will not only
help to raise food safety standards and the related testing and
certification, but also facilitate interdisciplinary collaboration
in the region.

“In the long run, we hope to bolster public confidence in the
safety of food supplies”, said Prof. Wong.

Researchers at the Centre emphasize the development of
rapid, high-throughput and accurate technology to detect
harmful substances in foods, such as toxins, contaminants,
antibiotics and food-borne pathogens. In April this year, a
portable DNA biosensor developed by the Centre received a
Gold medal at the 39th International Exhibition of Inventions
of Geneva.
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The Research Centre was officially opened by guests including

Mr Liu Sheng Li, Director General of Shenzhen Entry-Exit Inspection and
Quarantine Bureau (fourth from left); Mr Clement Leung, Director of Food
and Environmental Hygiene, HKSAR Food and Environmental Hygiene
Department (fifth from left); Prof. Timothy W. Tong, President of PolyU
(fifth from right); and Mr Huang Wei Ming, Deputy Director General of

Guangdong Entry-Exit Inspection and Quarantine Bureau (fourth from right).
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PolyU establishes

Food Safety and

Technology Research Centre
to advance food safety

standards in the region.
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The Centre is equipped with
sophisticated instruments, including
the Nuclear Magnetic Resonance
System and the Chromatography
and Spectrometer System for the
highly specialized testing of chemical
composition, contaminants, marine
toxins, trace elements and heavy metals
at a molecular level. These devices offer
greater speed, accuracy, specificity and
sensitivity than conventional laboratory
testing.

The Centre also focuses on exploring
the effects of bacterial and chemical
contamination on the health of the
Asian population, and Chinese in
particular, given their unique diet and
lifestyle. The research results will
provide conclusive scientific evidence
for advancing food safety standards.

In addition, the Centre offers expertise
and technology in support of the food
industry. One example is the provision
of advanced sensory evaluation
facilities for taste-testing new food
products under strict conditions,
which is an essential process for
boosting flavour and quality in food
product development. Expertise in
food processing is also available to
help local food businesses in setting
up rigorous procedures to meet global
safety standards.

Another of the Centre’s missions is to
develop unique formulae for producing
functional food, such as mushrooms,
tea and soybeans, that has the potential
to fight chronic diseases and improve
health beyond providing nutrients.
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Gas Chromatography System
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Woodpecker study unlocks
the key to avoiding head injury
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Researchers develop computation models to show the stress distribution of
woodpeckers’ beaks with different lengths of the upper and lower halves.

MEAEBY BIRE » 24 £ TW¥RET RGNS EHREBEFHE D5 i

The “spongy” bone structure at different points in the
woodpecker’s skull helps to distribute the incoming

force, thereby protecting the brain.
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Research on why woodpeckers’ pecking does not
cause head injury is expected to provide insights on
the design of human protective devices.
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A pioneering study, jointly led
by Prof. Zhang Ming of PolyU’s
Department of Health Technology
and Informatics and Prof. Fan Yubo
of Beihang University, has unravelled
the mystery of why the repeated tree-
pecking motion of woodpeckers does
not cause brain injury.

The researchers conducted a series of
experimental studies and a computer
simulation. Two synchronous high-
speed video systems were used
to observe the pecking motion of
woodpeckers and a force sensor
was used to measure the pecking
force. The mechanical properties
and macro/micro morphological
structure in the woodpecker’s
head were investigated using a
mechanical testing system and
micro-CT scanning. Computational
models of the woodpecker’'s head

were established to study the dynamic
intracranial responses.

The research findings show that a
combination of three factors protects
the woodpeckers from injury. First, the
woodpeckers’ skulls are protected by the
hyoid bone’s looping structures, which
act like a “safety belt”. Second, the upper
and lower halves of the birds’ beaks are
uneven in length, and this asymmetry
reduces the impact of the pecking force
transmitted from the tip of the beak to the
brain. Third, the “spongy” bone structure
at different points in the skull helps to
distribute the incoming force, thereby
protecting the brain.

The researchers anticipate that more
quantitative studies will be needed before
this bio-mechanism can be applied to the
design of human protective devices, such
as helmets and other related products.
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Building a creative
Industries landmark
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In view that Hong Kong is in need of a new landmark for further
development of design and creative industries, the HKSAR
government invited proposal in 2010 for transforming the former
Police Married Quarters (PMQ) on Hollywood Road into a creative
industries landmark. Soon after, the Musketeers Foundation,
PolyU, the Hong Kong Design Centre and the Hong Kong Design
Institute formed a consortium and submitted a proposal, which was
subsequently accepted by the government.

With an area of about 0.6 hectares, PMQ is located in the heart
of Soho in Central District and forms part of the Dr Sun Yat-sen
Historical Trail. It lies at the centre of a design and creative industries
cluster, with a number of high quality design studios and art galleries,
dining and shopping facilities nearby. The redeveloped PMQ will have
a mission to gather the currently geographically dispersed creative
industries in different scales to facilitate the exchange of ideas and
access to information and opportunities on international design and
market trends.
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Conceptual design of the creative industries landmark
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The Musketeers Education
and Culture Charitable
Foundation, PolyU, the
Hong Kong Design Centre
and the Hong Kong
Design Institute join hands
to transform the former

Police Married Quarters
into a creative industries
landmark.
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PolyU Vice President (Academic Development) Prof. Walter W. Yuen said, “PolyU
is proud to be a key partner of the PMQ revitalization project, showing our
University’s expertise and contribution to Hong Kong in the areas of Sustainable
Development, Innovation and Entrepreneurship, as well as Advanced Executive
Education. The PMQ project shall further strengthen our teaching and research,
specifically in design and fashion related studies.”

Scheduled for opening in the first quarter of 2014, PMQ will provide almost
20,000 square metres of floor space, expected to house over 130 top and
young emerging designer brands and for small and medium enterprises to set
up affordable studio shops. There will be a Creative Resources Centre where
designers can network with local manufacturers, exporters and buyers. It will
also be an alternative shopping complex with restaurants for locals and tourists
to enjoy the unique ambience of design excellence.

Mr Alvin Yip, Leader of RICE Lab (Research in Competition and Exhibition
Laboratory) of PolyU’s School of Design, said, “PMQ will facilitate the development
of Hong Kong original brands and creative talents, thus assisting the creative
industry to establish and expand to mainland and overseas markets and sustain
Hong Kong’s role as a leading creative hub in Asia.”

Capitalizing on PolyU’s strength in professional design education and international
partnership, a number of seminars, workshops, exhibitions and themed events
will be organized by PMQ throughout the year. A design enterprise support
programme and a designers-in-residence programme will also be lined up.

PMQ will be run as a social enterprise and will bring social values of design to
the community. Any profit obtained from the operation will be reinvested in the
community for the benefit of the creative industries.
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Balanced routing optimizes

service centre operation
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Research on balanced routing helps to
minimize service system workload and
optimize system performance.
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Dr Ye Hengqing, Associate Professor
of the Department of Logistics and
Maritime Studies, has co-authored a
research paper entitled “Asymptotic
Optimality of Balanced Routing” with
Prof. Chen Hong from the Sauder
School of Business at the University
of British Columbia. The paper has
been accepted for publication by
Operations Research.

Routing control is a key component in
many engineering and service systems.
With a system of parallel servers, an
arriving job can be dispatched to any
one of the servers. By observing the

queue-lengths of all servers, the join-
the-shortest-queue (JSQ) policy can
be applied, usually with good results.
However, retrieving the queue-length
information, as required by the JSQ
policy, may be costly in many situations.
For example, when a manager assigns
job orders or inquiries to a number
of customer service officers in a
service centre, he may incur excessive
communication costs if he reviews
the number of pending jobs for each
officer when each job arrives. In a
mirror system, the same data is stored
on geographically distributed web
servers. In such a system, tracking the
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state of all servers upon each download
request will cause a prolonged delay in
response and generate overhead traffic.

In view of this, the two academics study
a so-called balanced routing policy,
under which a few servers are randomly
selected upon the arrival of each job
and the job is routed to the one with the
shortest queue. Their paper establishes
that such a policy asymptotically
minimizes the system workload and
evenly distributes the work among
all of the servers. These findings
demonstrate that the balanced routing
policy offers an appealing tradeoff
between reducing information retrieval
and optimizing system performance.
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