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PolyU researchers are making high-impact contributions to sustainable
development and the betterment of Hong Kong and the motherland.

BRRAAE—D RO/ AFEZEENESEARNEHFHERZRR

FUNDINGFOR HHESR
INNOVATIVE RESEARCH

In 2012/13, the research project funding of PolyU totalled HK$1,336 ZE-E-=FE BARMAENREESS
million, supporting more than 2,600 projects undertaken by more +=EBE=FREEST, RAEBAE-T A
than 1,000 academic staff and some 1,000 research personnel. B —TZ22BBAEBRN—TERHAEDHE
In addition to internal allocation, PolyU academics will apply for Ho BRRARFAE R 2N, B2 AERRERE
external funds, either through competitive means or non-competitive  BHEWIHFFREE, BERNTRDEENER,
means, to support their research projects. EBRIFIER,

NEWLY FUNDED PROJECTS IN 2012/13
2012/13 EEMEAETE

AMOUNT IN
TOTA" No. TOTAL (HK$m)
t_:u=g PI;OJECTS P
FUNDING SOURCE E®%H AR E% SITED

Q) Reseah rants Counel 143 $88.061

¥ e [l 2 $95.271

ollle Jrmoseent o w17 I $48.128
China fund
g B B $29.020

.%‘ Non-co‘mpetitive grants

IEFRFIEER

Including industrial/commercial

support and donations

BEIEEEERESR 104 $43.79
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INSTITUTIONAL BAZEEMER

SUPPORT FOR RESEARCH
AND DEVELOPMENT

During the year, the Innovation and Technology Development Office FR, BRARIZAF R BRRER, EEXED A
was established to support the advancement of major research HEREINEENREE. EBERENAMHME
and development initiatives with knowledge transfer potential, the 1, U REBHE SR, MARSREENM
management of intellectual property (IP) portfolio of the University, HEBRITIEE, WA, BT R BB RREN
as well as the creation of new technology development and transfer Y THHERETIEZES NEEREREXZAA
opportunities through collaborative research. In addition, the Office BRTIEERAN L. ZEGEETAHEETMH,
has set up the Intellectual Property Assessment Committee with WA ERIRHER URIENRHENRE
faculty members and representatives from business and industry. #=E0.

The Committee will conduct IP assessment and advise the University on

IP matters, and unlock the commercial value of early stage inventions.

NO. OF RESEARCH STUDENTS
RFREAR

As of 30 June 2013, a total of 1,191 research degree students were BE_SF—=F/A=1+H #F—-F—EBALT—
engaged in the following courses of studies: BEEHBETHRERE:

918

FULL-TIME RESEARCH

273

PART-TIME RESEARCH

STUDENTS
2HFIRE

STUDENTS
REAHIFRE

972 PhD 219 MPhil

2B 84 HEETESE
Full-time 1 6 Full-time
Ea=kl! 5 Ea=kl!

ﬂ/ _
Part-time Part-time
2 1 9 SREES 5 ll- SERAT
TOTAL NO. OF RESEARCH DEGREE STUDENTS
HRREE LR
?

Altogether a total of 235 research students graduated in 2012/13, IE-E--FEHEHE=-1TAZMREE
165 of them PhD graduates and 70 MPhil graduates. ¥ BF-BEATAZEESEL24L E+H4E
FEET24,

MEETING CHALLENGES
OF URBAN SUSTAINABILITY

To capitalize on the “living laboratory” of Hong Kong’s high-density
urban environment and PolyU’s strong expertise in areas related

to sustainable urban development, the University established the
Research Institute for Sustainable Urban Development (RISUD) to
promote and support multi-disciplinary research in the area.

Led by Director Prof. Teng Jin-guang, who is also Dean of the Faculty
of Construction and Environment, and Associate Director Prof.

Li Xiang-dong, the RISUD is organized into five Divisions: (1) Urban
Planning and Management, (2) Urban Infrastructure, (3) Urban
Environment, (4) Digital Technology in Urban Development, and (5)
Building Energy and Environmental Performance.

The RISUD further includes 26 research groups, each led by an
internationally recognized scholar in his/her field. Through research
and knowledge transfer activities, consultancy services and
professional training, the RISUD is committed to multi-disciplinary
collaborations to address major urban planning and environmental
issues. Putting research findings into practice by transferring the
technologies that have been developed will enhance Hong Kong'’s
competitiveness as well as China’s socio-economic development.

Considerable progress has already been made by RISUD. Following

its Inauguration Ceremony on 14 June 2013, RISUD organized five
international workshops on building energy efficiency, regional air
quality and waste management. RISUD has been actively exploring
multi-disciplinary/group research opportunities with significant
success. A major study led by Prof. Teng Jin-guang on the use of
advanced composite materials to achieve high performance and
longevity for major structures has been launched in collaboration with
researchers at Tsinghua University and Tongji University. Funding of
about HK$6.2 million for this important study is being provided by the
National Basic Research Programme, alternatively known as the 973
Programme. Furthermore, approval has been given for a major study
with over HK$6 million funded by the 973 Programme, to be led by
Prof. Li Xiang-dong on soil pollution and remediation in collaboration
with researchers from Zhejiang University, the Chinese Academy of
Sciences and Peking University.

Since RISUD supports highly original ideas with high potential impact,
it has launched a Blue-Sky Research Scheme. It has also formed the
International Research network for Sustainable Urban Development
with related research centres of leading universities such as the Delft
University of Technology, Fudan University, South China University of
Technology, University of California, Berkeley, the University of Leeds
and the University of Texas at Austin.
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CONTRIBUTING TO
NATIONAL DEVELOPMENT

In collaboration with mainland universities/institutions, PolyU
participated in the following research projects, thereby contributing
to various aspects of the nation’s development.

Exploring Chinese herb for new drug development
Collaborating the efforts of eight State Key Laboratory Incubation
Bases in China, this project of pharmacodynamics studies, as well as
in vitro and in vivo pharmacokinetics study of the anti-osteoporotic
herb, Sambucus Williamsii Hance, will elucidate the in vivo metabolic
characteristics of the complex system of Chinese medicine, and to
identify metabolites related to its efficacy.

Antimicrobial resistance in major animal pathogens
Bacterial antimicrobial resistance causes problems in aquaculture,
food safety, public health and even in economy and trade, especially
in the mainland. In consequence, a National Key Basic Research

Plan has been launched to investigate the mechanisms of the
development, transmission and control of antimicrobial resistance
in animal pathogens for better surveillance, detection and risk
management. The plan is sponsored by the State Ministry of Science
and Technology and led by China Agricultural University, PolyU and
four other mainland universities.

(®— High-performance acoustic functional materials
In collaboration with mainland academic experts in the field of
acoustic functional materials and design of ultrasonic transducers,
PolyU researchers are seeking to develop large-size PMN-PT and
PIN-PMN-PT single crystals with uniform component, efficient, broad
bandwidth acoustically transmission materials (transmission >
90%) and sound-absorbing material (absorption > 90%). This will
enhance the international competitiveness of the nation’s ultrasound
equipment through the functional integration of high-end ultrasonic
transducers (bandwidth > 110%).

Snapping bottleneck in computer data storage
Researchers at PolyU are investigating novel uniform memory/
storage architectures and system software to rectify bottlenecks
brought by the memory/storage hierarchy in computer systems.
Emerging non-volatile memory such as Phase Change Memory
provides opportunities to solve this problem with its advantages in
performance, scalability and non-volatility. By integrating memory
and storage, data transfer between CPU and memory/storage can be
improved via high-speed memory bus.

RREIRER

BERENMASZREREEMFEUTER, BE
REFRBENRRE—27

MEPEMER
HEER/\REAREVEREHETEHLRS
81, SHeREEE B AEITHIR, RN,
SNERBHBHL, MR FEEHERIER AN
B, SREAERARMORBEY,

ERREEMEENTR
FREMENEREREE RRRE. AR
RUEREES CMBRAE EhEMN LR
BE. A, FEREAS BATERAMAL
SEHEARELERMRE, HHHERR/R
BRI AL, (BB BRI S T E R, B4R
BEMEHMETHE Y, RE B S m R A
R, DU BT A4 B o UL S BV S EIR Y
SEEB.

=IEREEINET R

TR0 B B PO TR P A B ES MR R

BEEREAFBHAR T 851998 PMN-PT
FOPIN-PMN-PT BR UK S, RIABE (BB
>90%) FIRE (IRE K >90%) K+ Kl BB AL
ERBE B R BB R A3 (SEF >110%), LR
FERBERHOEEHEN.

BREMEEATBEHREE
BEARMEAERKETENH IR K ERIEEN
i — P INME RIS AT F R ERBR RO B L i
T BIE BRI BRI BE JEB R
ERFHSETENRE T URBERIANED
N RIEE. BRRANEE S, RIRERAS
TR, M EEAIMFEREIE R K
PR REER N E RS, EMARhRS
ERFIUEE,

Nanomaterials and devices for hydrogen detection
Hydrogen is considered an ideal clean fuel for future power supply.
Consequently Dr Wang Yu, Associate Professor at the Department
of Applied Physics, took part in the project titled “Development of
Nanomaterials and Devices for Detection of Infrared Radiation and
Hydrogen” in the mainland sponsored by the Ministry of Science
and Technology of China. The project aims at developing functional
nanomaterials to be used for detection of low-concentration
hydrogen at room temperature.

®

FACILITATING THE
BETTERMENT OF
HONG KONG

The University’s innovative research in the following projects
contributed to making Hong Kong a better place to live.

Sustainable lighting technology

A research on Sustainable Lighting Technology at PolyU stresses
energy saving, long product lifetime and recyclability of product
materials. It involves an investigation into a new General LED System
Theory for “multiple non-identical” solid-state LED devices. The novel
LED systems will be developed with not only high energy efficiency,
but also lifetime exceeding 10 years and using product materials that
are 80% recyclable.

Enhancing HK’s role as an international financial centre
PolyU economists have been analysing the role of Hong Kong’s
economic and legal environment in supporting its position as an
international financial centre. Based on its findings, the research team
will recommend enhancements to the city’s role in supporting the
continuing development of China relative to global financial stability.
The project will research on issues including the development of
regulatory systems, improvement in corporate governance, support
for the nation’s financial liberalization and increasing international
use of Renminbi, and lessons learnt from the growth and decline of
international financial centres.

57
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A thermal satellite
image showing surface
temperature distribution
HAIVER SRR
BESM
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Bottom trawling vessels
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Sampling of air pollution
on aboard a research
aircraft
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An encapsulated sample
of solar cells
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Advanced instruments
used to probe the
interactions of air
pollution and clouds

at the summit of a
mountain
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®— Organic materials for light emission

PolyU has launched a project on exploring the applications of organic
materials in light emitting devices (OLEDs) and photovoltaic cells
(OPVs). Since the performance of the device depends critically on
the quality of the materials, the team will research how to optimize
the deposition process of the materials. It will also investigate novel
structure for the development of cost-effective high efficiency OPVs.
This project aims to address the global challenge to develop clean
and renewable energy.

AHEAMH
BAMEREEMEHEXBREE NS “MmietH
PR AR R mE SRR R E
MERFE, F IR E B ER R RIRI MR, i
BEMRRETE Rt SERRLNERERE
BREEAGEELEBEX WEREEERN S
R BARREEH R E,

Exploring marine environment following trawl-ban

The research will examine whether the HKSAR Government’s trawl-ban
results in ecosystem rehabilitation and the recovery of fisheries.

Over time researchers will investigate the catch-per-unit-effort of
commercially important fish and invertebrate species, the biodiversity
of benthic marine animals, and the mean trophic level of consumers
in different guilds (i.e., food-web structure). The study will also
examine the effects of changing environmental characteristics on
benthic biodiversity following the trawl-ban.

Urban ventilation of high-rise cities

With its profusion of tall buildings and complex geographical setting,
Hong Kong provides a unique world laboratory for studying city
ventilation. Partnering with University of Hong Kong researchers,
PolyU researchers have been conducting ventilation research with
the objectives to (a) understand city ventilation mechanisms under
strong or weak wind and the interaction of wind with buoyancy
driven flows; (b) determine the roles of major urban morphological,
environmental and meteorological parameters in city ventilation; and
(c) compare ventilation conditions in Hong Kong and Shenzhen to
provide guidelines for future city design.

FOSTERING NEW
PERSPECTIVES IN
NICHE AREAS

The University has provided support to the development of several
niche areas that can raise its profile regionally and internationally.
The following are some examples:

Photochemical ozone, haze and acid rain pollution

This PolyU-led China Basic Research project sought to understand the
sources, chemical and physical processes of air pollution in the Pearl
River Delta (including Hong Kong), the Yangtze River Delta and the
Beijing-Tianjin Cluster using advanced measurement techniques on
aircraft at mountain-tops and at ground sites. The findings provided
scientific support and contributed to the development of national
and regional environmental policies. The research won two second-
class awards from China’s Ministry of Education and Ministry of
Environmental Protection.

Formulating new models for transport service industry
The key players in the transport market are shippers and carriers
who move freight. This project investigated shippers’ procurement
of transport services from carriers. The issues involved, such as
value discounts, seasonality, volume commitment, firm expansion
and market concentration, were newly identified and formulated in
novel optimization and econometric models, with new analytical
techniques and solution methods.
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@®— Improving concrete structures by high-performance Evaluating ‘signals’ from humans
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Double-skin tubular
components of hybrid
concrete steel
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Olfaction Analysis
System
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Automated Tongue
Image Analysis System
B ERREHEDITRE

composites

Reinforced concrete structures face two major performance issues —
inadequate resistance to earthquakes and long-term deterioration
mainly caused by the corrosion of the steel reinforcement. To tackle
these problems, PolyU researchers utilized fibre-reinforced polymer
composites to enhance the performance of reinforced concrete
structures. The research also led to the development of sensors

for the long-term monitoring of reinforced concrete structures,
particularly their foundations.

Producing upgraded photonic fibres

A multi-disciplinary PolyU team produced glass and polymeric
photonic crystal fibres (PCF) and fibre sensors with properties

equal to or better than state-of-the-art PCF and sensors which

have been used in structural health monitoring of railways for
high-speed trains and biomedical applications. The six focus areas

of the project are photonic crystal fibre technology, fibre sensors,
optical signal processing and communications, theory and modelling,
semiconductor optoelectronic devices and materials research.
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Researchers at PolyU’s Biometric Research Centre proposed the new
idea of “Medical Biometrics” to collect “signals” from human beings.
Through feature extraction, classification and pattern recognition,
these “signals” derived from tongue, odor and pulse diagnosis can be
applied in medical analysis. The Centre has become a world leading
centre in biometrics research. Hundreds of top journal papers and tens
of patents have been published and granted relating to this project.

RESEARCH EFFORTS OF
THE INDUSTRIAL CENTRE

Boosting aviation industry growth

With the support of local partners, PolyU and The Boeing Company
have established an advanced Aviation Services Research Centre
which will help train personnel, implement new procedures and
develop innovative technologies to improve the safety, efficiency

and capacity of the MRO (maintenance, repair and overhaul)
industry. PolyU’s Industrial Centre has played an important role in the
establishment of the Centre.

World’s first Brain Training Device for stroke patients

In collaboration with the Industrial Centre, PolyU’s Interdisciplinary
Division of Biomedical Engineering has developed the novel Brain
Training Device. The device can guide stroke patients to relearn the
reconnection between their brains and the paralyzed limbs. It can
detect brainwave, thereby control the movement of limbs, and even
control a robotic hand.

Developing new control consoles for airport

Appointed by the Civil Aviation Department of HKSAR Government,
the Industrial Centre developed new control consoles for the Air
Traffic Control Centre and Control Tower of the Hong Kong
International Airport. The scope of work included configuration
design, layout design, appearance design and lighting design.

Applying 3D printing in biomedical models and tools

The Industrial Centre has established close partnership with the
University of Hong Kong, the Chinese University of Hong Kong and
Hospital Authority on the design and development of biomedical
models and tools by 3D printing and other rapid prototyping
technologies. The collaborative projects included the patient specific
surgical cutting/drilling guide for bone tumour surgery for the Chinese
University of Hong Kong in Prince of Wales Hospital.
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PolyU Annual Report 2012/13

MAJOR AWARDS FOR RESEARCH AND DEVELOPMENT PROJECTS
EiERRE

41ST INTERNATIONAL EXHIBITION OF INVENTIONS (GENEVA, SWITZERLAND, 10-14 APRIL 2013)
SN+—EEREAR(GLTERAR, —F—=FMNA+E+MH)

AWARD
AL

PROJECT
I5H

PRINCIPAL INVESTIGATOR / FACULTY / DEPARTMENT
BREMRE /2 /2R

Grand Prize of L'AGEPI — Special Prize of State Agency for

Intellectual Property, Republic of Moldova
EERR % LA EE R P R Rl R 82
Gold Medal

Intelligent Ship-Bridge Anti-collision
Surveillance System
TR AntE S RE BRI

Prof. Ni Yiging, Department of Civil and Environmental
Engineering
TAMBRRTRER/ G —EHIR

Gold Medal with Jury’s Commendation
Bk SyllE

Fabric Touch Tester
AR YR

Prof. Li Yi, Institute of Textiles and Clothing
TR KB R IR

Special Award from the Romanian Delegation
EERERKRERRE
Gold Medal

@

Novel Flavonoid Dimers for reversing
cancer drug resistance

—E RN BRSNS —
BOHE-RY

Dr Larry M.C. Chow and Prof. Chan Tak-hang,
Department of Applied Biology and Chemical Technology
EREMRCERIR2RBHEE T RREERE

Special Award from the Romanian Delegation
BEELERERERRIE

Online Monitoring System for High
Speed Laser Spot Welding
ERIRATEE 0 BRI

Prof. H.C. Man, Faculty of Engineering
TR B

Gold Medal
@
Gold Medal An Energy-Saving, Wide-Colour Gamut Dr K.H. Loo, Dr Y.M. Lai and Prof. Michael C.K. Tse,
&g LED Display System Department of Electronic and Information Engineering
—ERBERENSEERENLEDFAETR SEFREATEZSRERMITL. RMIE L RS MIBR
Gold Medal Imaging Colour Measurement System Prof. John Xin, Institute of Textiles and Clothing
Eri based on Multispectral Imaging HhE R IR R RIS B BUR
() Technology
HN L N LR EATREE &R & R
Bronze Medal Smart Garment with Traditional Chinese  Dr Patrick C.K. Hui and Dr Frency Ng,
Fi3 Herbal Medicine Microcapsules for Institute of Textiles and Clothing
Treating Atopic Dermatitis HREMNKRERTGEE I RRFFEL

RBREBIE R A KR T B R SR AR e

C___________________________________________________________________|
ASIA PACIFICICT (INTERACTIVE COMPUTER TECHNOLOGY ) AWARDS 2012

—E-FOAARAREAREKE

Top prize in the “e-Health” category
ME FREFRER L TE

@

KineLabs — computer body motion
games for the rehabilitation treatment
of stroke patients

AP ERE RE % 5T I B I RS Rz

Prof. Raymond Tong Kai-yu, Dr Fong Ching-hang,

Mr Lawrence Chong Kwok-wai and Mr Nathan Lam Kim-fung,
Interdisciplinary Division of Biomedical Engineering
AYBELTIEBESSISE0 FHUZ. ABTEL EEEEER
MRIESEE

DESIGN-RELATED AWARDS
EREHERARNIRIR

2012 Successful Design Awards — China — Diamond Award BrailleWise — an aircraft lavatory system

—E——ERARETEARE (PE)

2012 Crystal Cabin Awards (Industrial Design and

for the visually impaired
FRRE N T 3% ST RO AR A R B SR e

Prof. Michael Siu, School of Design
RET BT AR R IR

Technical Concepts category) — Runner-up Award

TR KSR (TR RIS 485]) SR8
Perspective Awards 2012 (International Interior Design
category) — Certificate of Excellence
—E—_FEHRFKETAE (BERERREHER) BRE

Good Design 2012
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