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FUNDING THE SEARCH FOR
FRESH HORIZONS

Research at PolyU moved ahead in 2011/12 in numerous areas, with
a total of $140.99 million allocated to the research budget managed
by the University’s Research Committee. The University Grants
Committee (UGC) provided most of the funding along with a Research
Grants Council (RGC) direct allocation of $11.33 million.

The University received $149.95 million for projectbased research
through external funding. This included $76 million from the RGC's
General Research Fund, which supported 110 projects. PolyU led
the way among local universities in funding for civil engineering,
surveying, building and construction for the eleventh consecutive year,
with General Research Fund grants of $14.1 million in 2011/12.

A total funding commitment of $1,138 million from both external
and internal sources was received for continuing research projects.
Of the University’s 2,457 ongoing projects, 592 were started during
the year, involving 978 academic staff and over 925 researchers,

including research assistants and research fellows.

During the year, the University’s academics produced 2,314
refereed journal papers, 1,570 conference papers and 1,579 other
publications. Refereed journal papers published have registered an

average increase of 3.67 per cent over the past five years.
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POWERING FORWARD IN AREAS OF

EHERAHREEE

EXCELLENCE (AoE)

The scheme, originally launched by the UGC and administered by
the RGC since 1 February 2012, boosts inter-institutional research
in areas where Hong Kong has strong potential to make an impact

internationally.

The programme, which first started in 2001, was completed in 2011
and afinal report submitted. Objectives achieved included: establishing
Hong Kong as a world-leading centre for molecular technology for
drug synthesis, and developing world-lass research programmes in
chemical biology; advancing promising drug leads and taking them
info prelinical and clinical trials; and developing biosensing and
molecular imaging technologies based on novel luminescent organic

and inorganic compounds.

At PolyU, a platform with state-of-the-art equipment and facilities for
drug discovery was developed. Several drug leads for anti-cancer and
anti-bacterial were found and an agreement signed between Eli Lilly
and PolyU on the development of anti-cancer agents. In addition, a
fluorescent biosensor for detection of antibiotics was developed, which

was highlighted by the US magazine Chemical and Engineering

News.
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A biosensor (left), which fluoresces in the
presence of antibiotics (right), can be used to
detect antibiotic residues in the environment
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From 2001, scholars from PolyU have worked with other Hong Kong
universities to develop Chinese medicine formulations for treating six
different kinds of diseases where western medicines were not very
effective. In addition, efforts have been made to develop new and
powerful techniques in order to establish an advanced Chinese
medicine technology platform, from clinical trial and pharmacokinetics
to authentication and quality control.

One of PolyU’s major contributions has been the development of
new chemical fingerprint analysis techniques for quality control of
Chinese medicine products at a higher level. Another focus has been
the discovery of active ingredients in Chinese medicines with known
efficacy for plant drug development.

A further PolyU breakthrough is the invention of the Quantitative Pattern-
Activity Relationship (QPAR) technique, which links chemical and
activity properties of complicated systems in a quantitative manner. Part
of this work was reported in leading US journal Analytical Chemistry in
2009, and in January 2012 BioMedLib reported that the QPAR paper
was one of “the top 20 articles published on the same topic (Domain
19634860) since its publication in 2009”. In April 2012, the team
won the gold medal at the 40th International Exhibition of Inventions
of Geneva in Switzerland for its project “A Novel QPAR Technique for
Extracting Valuable Information from Herbal Medicines”.

The three dimensional chromatogram of the
Chinese medicine for Cordlovosculor disease
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A major focus of work in this area has been the search for genes that
affect the risks of disc degeneration. Such degeneration is often the
cause of the low back pain affecting about one-third of the world’s
population. The research group has identified several important genes
that either protect people from or make them more susceptible to disc
degeneration.

A competitive assay for detecting endocrine disrupting chemicals at
trace level is being developed. Such disruptions can cause cancerous
tumours, birth defects and other developmental disorders. The biosensor
will help the monitoring of pollutants in the marine environment which

are difficult to detect by other means.
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NICHE AREAS THAT FOSTER
NEW PERSPECTIVES

PolyU has provided $265 million to support research in several niche
areas that can raise its profile regionally and internationally. The
following are some examples:

The project aims to study the development of the shipping and logistics
industry in Hong Kong and to provide a reference for policymakers to
strengthen Hong Kong's role as an international shipping hub. Utilizing
multi-user perspectives, the team has developed a theoretical framework
of “AC" forces (i.e. containerization, concentration, collaboration,
and competition) to characterize the market environment in which the
container transport business operates, and formulated the “intermodal”
framework that sheds light on the key elements of an international
shipping hub. The team established the Shipping Research Centre in
December 2011 to provide publications, consultancy and organize

international conferences, among other activities.

The Consortium for Sound and Vibration Research has produced a
large number of publications in the Journal of the Acoustic Society
of America, the most prestigious journal in acoustics, outperforming
all other Asia institutions in the past 10 years. The Consortium also
works with industry, both locally and internationally. Examples include
structural health monitoring of high-speed trains; vibration isolation of
drilling systems with China Qilfield Services Ltd; aircraft noise isolation
with LORD Ltd. USA,; airflow noise measurement facilities and testing
with Phillips Ltd; control and monitoring of vibrations for hospital
buildings with Hong Kong's Hospital Authority; and involvement in
the acoustic design of C919 with Commercial Aircraft Corporation of
China, Ltd.

The Centre for Myopia Research is one of the leading research centres
in the world, working for over 20 years to understand the causes
of shortsightedness. The prevalence of myopia has dramatically
increased recently, affecting more than 80% of the young adult

population in many Asian cities. It is also a growing public health issue
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01 Vibration isolation of drilling systems with
China Oilfield Services Ltd
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02  Seminar for acoustic design of C919 in
Commercial Aircraft Corporation of China, Ltd.
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since myopia is associated with a number of sightthreatening diseases

such as glaucoma and retinal degeneration.

Myopia causes blurry vision because the eye has grown too big
and become out of focus. PolyU basic research has identified new
candidate myopia genes and novel proteins that may be responsible
for excessive eye growth. The University’s clinical research work
has shown for the first time that moulding the corneal shape with

orthokeratology lenses can retard myopia progression.

PolyU researchers have discovered that the eye uses different optical
images to guide its growth. In particular, images that are focused
in front of the refina can act as a “stop” signal for eye growth. A
randomized control trial using a tailormade contact lens that sends
out stop signals to the eye has brought exciting results, with the lens
successfully retarding myopia progression by 50% in Hong Kong
children. The invention won a Grand Prize and Gold Medal at the
39%th International Exhibition of Inventions of Geneva and the data has
been published in top eye research journals.

Launched by the School of Hotel and Tourism Management in
2009, the Index is based on a sophisticated model and vigorous
research framework which captures the multiple dimensions of tourist
satisfaction. The framework can produce tourist satisfaction indices
for individual tourism sectors and an overall destination satisfaction
index. Individual indices can be estimated for various source markets
of individual tourism-related sectors on a regular basis in order to
monitor the dynamics of the destination’s competitiveness over time.
The Index can provide much-needed information for decision-making
and planning and is updated annually. It has been adopted by Macau,
Shenzhen and Singapore to measure visitor satisfaction.

Fowrist Sativfaction fndex

PolyU Tourist Satisfaction Index reports ] = ;
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03  Defocus Incorporated Soft Contact (DISC) lens—

a tailormade contact lens that sends out stop
signals to the eye

KBRS M BHRE-SRNBRREXL
BIERRERIE

04 A student trying out the DISC lens in the clinical
trial

BESHEFRMES  AHARRERERIRE

CONTRIBUTING TO NATIONAL
DEVELOPMENT

The University provided support for research of strategic importance to

contribute to the nation’s ongoing development.

The University has established a strong interdisciplinary research
team to study the use of optical fibre and ultrasonic wave sensing
technologies for monitoring the structural health and safety of the
nation’s fastexpanding high-speed rail.

The team’s key members include Prof. Ho Siulau, Prof. Tam Hwa-
yaw and Dr Michael Liu of the Department of Electrical Engineering;
Prof. Ni Yiging, Prof. Yin Jianhua and Dr Ye Xiaowei of the Department
of Civil and Environmental Engineering; Prof. Cheng Li, Prof. Zhou
Limin and Dr Su Zhongging of the Department of Mechanical
Engineering; and Dr Wang Dan of the Department of Computing.

The technologies have been applied in several high-speed rail projects,
including the Beijing-Shanghai High-Speed Rail. During the first few
months of operation, a joint team from PolyU and Southwest Jiaotong
University was commissioned to deploy our proprietary optical fibre
level and deflection sensors on a segment of the Beijing-Shanghai
High-Speed Rail Line to understand the safety of rail foundation and
related changes (photo 01& 02).

In collaboration with Dalian Jiaotong University, the PolyU team
installed optical fibre sensors (strain sensors, temperature sensors,
acceleration sensors, wind pressure sensors) on a high-speed
inspection train running on the Beijing-Shanghai High-speed Rail Line.
The team successfully monitored the dynamic response of bogies, air
cylinder suspenders, brackets and the aerodynamic force acting on
the rail vehicle surfaces when the train ran at the maximum speed of
400 km/h (photo 03-07).
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01 A railway section monitored by PolyU’s sensors

RAEA GRS SRR

02 Installation of optical fibre level and deflection
sensors

RESHKEENBEER

03 High-speed inspection train
SEGERAIPIE

04 Installation of various optical fibre sensors on
the high-speed inspection train
RESFRBERBNSEFERASIE
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PolyU researchers have also been invited to undertake a joint project
with Dalian Jiaotong University deploying PolyU proprietary sensors
on a new generation of alpine high-speed trains during operational
trials for the Harbin-Dalian High-speed Rail Line.

Together with  CNR Changchun Railway Vehicle Company and
Southwest Jiaotong University, the PolyU team conducted a full-scale
experimental study on the use of smart vibration control technology
for enhancing the stability of high-speed trains. Based on  this
investigation, the team also secured Innovation and Technology Fund
support for a study on semi-active control of high-speed trains using
magnetorheological dampers (photo 08-10).

In a further collaboration with Southwest Jiaotong University, the PolyU
team installed a series of optical fibre sensors along a section of the
Beijing-Shanghai High-speed Rail Line near Nanjing for continuous
and long-term monitoring of sedimentation. The instrumented automatic
monitoring system can provide real-time information about the stability
of the high-speed rail foundation and enhance operational safety
(photo 11).

The PolyU team and Southwest Jiaotong University also conducted
full-scale laboratory and in-situ experimental studies comparing the
performance of optical fibre sensors and EMlimmune piezoelectric
sensors for cracking and damage monitoring at point blades of

railroad switches (photo 12).

The University successfully hosted the 1st International Workshop on
High-speed and Intercity Railways in July 2011. The workshop was
co-organized with Southwest Jiaotong University, Beijing Jiaotong
University, Dalian Jiaotong University, China Engineering Consultants,

Inc. (Taiwan), Zhejiang University and Tsinghua University.

Another boost for railway system monitoring has been provided by the

large-scale optical fibre sensing networks developed by the Department
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of Electrical Engineering. The networks employ hundreds of fibre sensors for measuring a wide
range of parameters, such as temperature, strain, acceleration, pressure, and magnetic field,

over many years.

All the sensors are based on fibre Bragg gratings which are created inside the 9-micron diameter
core of standard telecommunication fibres. A large number of sensors can be monitored over
very long distances using a single optical fibre. Over the past six years, several thousand
optical fibre sensors have been designed and installed by PolyU for railway systems in Hong
Kong, Taiwan, and the Beijing-Shanghai High-speed Rail Line (photo 14 & 15).

PolyU’s Photonics Research Centre is equipped with state-of-the-art facilities to design and
fabricate novel sensing fibres for the development of next-generation optical fibre sensors
(photo 16).

05 FBG-based wind pressure sensors for
aerodynamic monitoring of high-speed rail
vehicles

AREHERERE N BENNFBCRBRERER

06 FBG-based wind pressure sensor deployed
beneath a high-speed rail vehicle

ZHENSHEREIP I FBCERER

07  Monitoring of a high-speed train at a running
speed of 400 km/h
ERENERREETRE TR EER

08  Semi-active damper installed between bogie
and rail car

ZENEERESERE B EBEER

09  Smart vibration control experiments on a full-
scale high-speed rail vehicle

SR E R REIREIET E RAR

10 The PolyU research team participating in smart
vibration control experiments
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11 A section of the Beijing-Shanghai High-speed
Rail Line instrumented for long-term continuous
monitoring
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12 Piezoelectric sensors for monitoring cracking
damage at point blades
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13 PolyU President Prof. Timothy W. Tong and
Vice President (Research Development) Prof.
Alex Wai led a delegation to join a test ride
along the Beijing-Shanghai High-speed Rail
before its official opening
BARREBEREHRERIRR (BHERE)
FRIHREBRREREE ENBEANER
TESH

14 PolyU's optical sensors were installed on rail
and trackbed to monitor temperature, strain,
vibration, and acceleration on a section of the
Beijing-Shanghai High-speed Rail Line
BARAZERTESHME R it & A EREs
AERE - BE - SR INREELBEE

15 Train travelling at 300 km/hr on the 1,318-km
Beijing-Shanghai High-speed Rail Line
BHEIENR2R1318AENTESEH G L UFR
ZBERAERTR

16 PolyU’s state-ofthe-art research facility for
fabrication of advanced sensing fibres. The
lower right diagram shows the core section of
two novel sensing fibres consisting of hundreds
of 1-2 pm diameter holes
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The Food Safety and Technology Research Centre opened in
August 2011 (photo 17) and has been actively working with local
and mainland government agencies (particularly those in the Pearl
River Delta region), local and international companies to address
issues of public concern. The Centre also reports the latest scientific
discoveries made by PolyU food scientists and technologists in
testing and certification; risk analysis and toxicology; functional food
development; novel technology development; and education and

professional development (More on p.12).

In 2011/12, the Centre received funding support from the Innovation
and Technology Fund to develop a food hygiene standard certification
system, in collaboration with Hong Kong’s Commission on Testing
and Certification. The objective is to develop a food safety culture in
local catering industries. The Centre also submitted a joint research
grant proposal together with Guangdong Entry-Exit Inspection and
Quarantine Bureau to develop a fest kit for food toxicants. Research
facilities are available at PolyU’s campus, Hong Kong Science Park
and PolyU Shenzhen Base.

PolyU researchers furthered their collaboration with the China
Academy of Space Technology with the development of a camera
pointing system which will be carried on board the Chang’e-3 lunar
lander scheduled for launch in mid-2013. The sophisticated tool
serves the dual function of capturing images of the lunar landscape

and monitoring the descent/progress of the lunar rover.

The two organizations also successfully bid to develop the surface
sampling and packaging system prototype (photo 18). The system
needs to collect lunar regolith, pack it in-situ, seal the sample and
place the container into the returning spaceship, taking the lunar
regolith back to Earth conserved in the lunar atmosphere. The system
will be used in the third phase of China’s lunar exploration programme

in 2017 (More on p.68).
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17 The official opening of the Food Safety and
Technology Research Centre in August 2011
BYZERBEHRPL=E——FNAERXBEE

18  Signing the agreement for the lunar soil
return mission with the China Academy of
Space Technology in April 2012
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UTILIZING EXPERTISE IN PARTNER
STATE KEY LABORATORIES

The laboratory started with a project funded under the University Grants
Committee’s Area of Excellence scheme and has been working on
drug discovery and synthesis for many years. The first drug developed
by the Partner State Key Laboratory was a liver cancer drug, which
has undergone the phase two clinical trials. A number of catalysts
developed for chiral synthesis in this laboratory have been successfully
licensed to industries in Hong Kong, the Chinese mainland and
overseas. The structure of an important protein related to autophagy
and tumour development, Beclin 1, has been determined and the result
published in Nature Communications in 2012. Articles have also been
published in high-impact journals such as Cancer Research, Journal of
the American Chemical Society and Angewandte Chemie.

Ultra-precision machining technology is one of the most critical research
areas in manufacturing technology of advanced optical components
and precision mechanical parts for many high-end industries. These
include aerospace, biomedical, semiconductor, and precision
machinery industries with stringent requirements on the accuracy and

tolerance of products down fo the nanometer range.

The Laboratory is a regional leader in the frontier research it undertakes
and in nurturing human resources. It is also the first of its kind in
South East Asia and the Chinese mainland to support the industry
in pioneering the design and manufacture of freeform elements and

optical microstructures for photonics and telecommunication products.

According fo ISI Web of Knowledge (Thomson Reuters), the project
team has authored the highest number of publications in the field of
ultra-precision machining, precision optics, precision machining, and
freeform measurement.

The Laboratory has enhanced Hong Kong's industrial capability
to compete in the global market of high value-added products. s
achievements in research and consultancy have also seen the team
receive Higher Education Outstanding Scientific Research Output

Awards from the Ministry of Education for three consecutive years.
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onoured in the 40th International Ia
Jaf-F40BELHAT

Major Awards For R&D Projects &R/ 18 B
40th International Exhibition of Inventions (Geneva, Switzerland, 18-22 April 2012)

ENTEEFEARE (FTERRE  ZE—FNA+N\E=+=H)

Award 2818

Grand Prix Du Salon International
Des Invention De Genéve

AARERERARESHRERE

Gold Medal

(congratulations from the jury)
FEEEFER

Romanian Association for Nonconventional
Technologies, Bucharest, Romania, Special Award
for the Invention

BE TR SR A%

Prix of the Federation of Cosmonautics of Russia

HEHMA GBS R AR

Mawhiba Award by the Secretary General of King
Abdulaziz and his Companions, Foundation for

Giftedness and Creativity “Mawhiba”, Saudi Arabia
DR AR RE S RI KR

Project I8 B

The Robotic Hand of Hope (More on p.69)
FEZF (FRF0E)

- the first Hong Kong invention fo receive
the Grand Prize in the 40-year history of
the event

LB BARBHITFR  BEREESEKE
RSB ERA

Za

Principal Investigator EEHFRE/
Department 2 %/Company 2 &

Rehab-Robotics Company Limited
(jointly developed with PolyU)

EERHEEARMERLR
(ERIE R HEME )

Award #8158

Gold Medal

Special Prize — Gold Medal from Association
“Russian House for International Scientific and
Technological Cooperation”

REHTAKEBRMERMSFHSIHHE - £8

Project T8 B

Hygienic Socks with Antifungal
Microcapsules for Patients with Tinea Pedis
(Athlete’s Foot)

EAMBERWECaEZE (TER )
HETER

7a='/

Principal Investigator EEMRE
Department 2 %/Company ‘A 7]

Prof. Marcus Yuen Chun-wah REZFEHR

Dr Joanne Yip Yiv-wan EEEE+
Institute of Textiles and Clothing

Gold Medal A Novel QPAR Technique for Extracting Prof. Chau Footim EEREER
S Valuable Information from Herbal Medicine  Department of Applied Biology and Chemical
(More on p.52) Technology
QPAR : —fEfRERFENRBRED MM FERENRICBERFEER
RIFTHAT (¥ RE528 )
Dr Daniel Sze Man-yuen iE3URTE
Department of Health Technology and Informatics
BENMREMER
Gold Medal Lead-free Ferroelectrics Based Dr Zheng Guang-ping BiEF &+
S Microrefrigerator Department of Mechanical Engineering
ERNEE BRI MRS B IRRER
Silver Medal Functional and Decorative Textile Products Dr Kinor Jiang Z#&#E+
$R1E through Sputtering Technology Institute of Textiles and Clothing

Special Award from Romanian Association for
Nonconventional Technologies, Bucharest Romania

BB LRI BRI KR

ThEg i B B AR SR AR I E R O°

Gold Medal Solar Powered Air-conditioning System for ~ Green Power Industrial Limited
(congratulations from the jury) Vehicles (SAV) (More on p.69 & 81) (jointly developed with PolyU)
FEEEFER KIGETEARES (FHEFORSIE) 2 BABHIERLT (EBEAHEHNE)

Gold Medal Preparation of Selenium Nanoparticles with  Dr Wong Ka-hing ERE S+

S8 Strong Anti-Tumour Activity Using Tiger Milk  Department of Applied Biology and Chemical

The Prize of the Chinese Delegation

Mushroom

F R A E B R AR O

Technology
ERENRACERRER

PolyU Annual Report 2011/12

o
o

R RER
Gold Medal 3D Ultrasound Imaging for Spine Scoliosis ~ Prof. Zheng Yongping BR7K %
&8 ER S 4R B AL A R STy ¢ Interdisciplinary Division of Biomedical Engineering

Mau Award for the Best Educational Innovation
from Mehr Alborz University in I.R.IRAN

FRARBHERIRE

EYEETRERYEY

Silver Medall
fRHE

A Novel Inline Hydropower System for
Power Generation from Water Pipelines

RERAX BB R D BERGE

Prof. Yang Hong-xing 15t E1%#%
Mr Chen Jian BRE2 4
Dr Lu Lin @#iEL

Department of Building and Services Engineering

BFREIRER

BEAER 2011/12

o
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