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or PhD programmes, 96 graduated with a PhD and 70 with an

MPhil award. About 54 per cent of these research postgraduate
students studied full-time, while 546 academic staff members were
involved in supervising research degree students.

I n 2007/08, of a total of 1,127 students enrolled in our MPhil

More funds for our research

The University continued to receive encouraging public and private
funding support for our research development.

During the year, a total of $155.5 million was allocated as the
Research Budget managed by the University’s Research Committee.
The bulk of this budget was funded by the University Grants
Committee (UGC), while $10.86 million of it was direct allocation
for research from the Research Grants Council (RGC). Another $55
million allocation from the University was earmarked for Niche
Areas Development.

The University received external funds worth $86 million for project-
based research. These included an encouraging $58.22 million
from the RGC’s General Research Fund (GRF), formerly known as
Competitive Earmarked Research Grant, in support of 112 of our
projects. Boasting GRF grants totalling $12.4 million in 2007/08,
PolyU ranked first among all local universities in terms of funding
for the disciplines of civil engineering, surveying, building and
construction for the seventh year in a row since 2001/02.

Funding from PolyU’s Central Research Grant*
and RGC’s GRF allocation
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A Virtual construction technology optimizes construction

planning and use of resources.
oooooooooooooooooooooooo

P> Developing integrated in-construction and in-service
Structural Health Monitoring (SHM) system for the
Guangzhou New TV Tower (GNTVT).
ooooooooooooooooooooooo
ooooo
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The funding commitment for ongoing research
projects, from both external and internal sources,
came to a total of $853.3 million. Of the 2,134
ongoing projects, 718 were initiated during the
year by a 887-strong academic staff and about
1,420 researchers, including research assistants
and research fellows.

Our research efforts culminated in the production
of 1,905 refereed journal papers, 1,494 conference
papers and 1,182 other publications. The annual
rate of increase in the number of refereed journal
papers published has averaged 2.02 per cent
over the last five years.

Funding the PolyUR & D momentum

Supported by the Industry-Guided Applied
Research and Development (IGARD) funding
scheme, a total of 10 ongoing applied R&D
projects were conducted by PolyU researchers
on application areas ranging from stroke
rehabilitation, multimedia user interface
platform, virtual construction management,
nanotechnology and electrical vehicle
technology.
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During the year, PolyU Technology & Consultancy Co. Ltd. (PTeC)
and its product development division Rapid Product Development
Syndicate (RAPRODS) achieved a combined record turnover of
over $101 million with more than 700 consultancy projects and
technologies licensed to industry, serving over 400 clients from
across government departments, private sectors and NGOs both
locally and internationally.

In 2007/08, the Partnership Development Office (PDO) processed
105 new applications for patents, trademarks and designs, and filed
89 of these applications for the academic staff members. A total of
48 patents, trademarks and designs were granted.

In terms of marketing the R&D expertise and capability, PolyU’s
inventors and technologies had won several awards in the international
invention expos. (Please see p.20 and p.52 for details)

Showcasing PolyU’s expertise and technology

With the support of PDO, a total of 41 projects at some $79.93
million were won from various bodies such as the Innovation and
Technology Fund, Small & Medium Enterprises Development Fund,
Professional Services Development Assistance Scheme, various R&D
centres, as well as the business and industrial sector. The well-
acclaimed Teaching Company Scheme also obtained a total funding
of $7.05 million for over 10 projects from both the Government and
the business sector.

The House of Innovation (Hol) continues to serve as a showcase
of PolyU’s expertise and applied R&D outputs. A mini thematic
exhibition on space was held at the Hol
to showcase PolyU’s remarkable research
achievements in aerospace over the years.
A seminar on Space Exploration was also
conducted to enhance the audience’s
knowledge on space research.

Further tapping our potential
for excellence

Apart from focusing efforts on the
designated Areas of Excellence (AoEs)
funded by the UGC, the University lends
strong support to our Areas of Strategic
Development (ASDs) with potential
to become AoEs. Upon satisfactory
completion of their work, 11 former
ASDs have also been designated as
Areas of Strength (AoSs) for continued
development.
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Our research under the Hong Kong UGC AoE Scheme on “Molecular

Technology for Drug Discovery and Synthesis” continues to make

significant progress in the following two areas:

1) new chiral catalysts with superior performance in new C-C, C-O,
and C-N bond formations

2) proprietary anti-cancer drug leads with potential to be developed
into new drugs

In the pursuit of new chiral catalysts, we have developed a
highly efficient and economical method to make the versatile Ugi
amine using our proprietary P-Phos (PolyU-invented Phosphine)
technology. Further development of this valuable material (which
we can now produce at low cost) led to a series of new, P/S type
ferrocenophosphine ligands, which have been demonstrated to be
highly effective in catalytic asymmetric C-C, C-N, and C-O bond
formations.

In the development of new anti-cancer drugs, we have previously
found our lead compound to have more favourable efficacy/safety
indices than the popular commercial products. To achieve better
patent protection of this work, we have successfully developed the
lead compound further using our proprietary chirotechnology. A
series of new compounds with patentable new composition of matter
have been obtained and their efficacy/safety indices again compare
favourably with the commercial products. Further development in
preparation of human clinical studies is making good progress.

To the “Chinese Medicine Research and Further Development”
(CMRFD) project led by The Chinese University of Hong Kong,
PolyU has also made tremendous contributions. This AoE adopts
the efficacy-driven approach focusing on clinical trials to prove
the efficacy of herbs and herbal formulations with the aim of
speeding up the modernization of Chinese medicine (CM). The
PolyU scientists are renowned for developing chemometric
techniques to mine valuable information from data about CM and
biofluids acquired via advanced analytical instrument. The chemical
fingerprints thus established for authentication and quality control of
CM are more reliable and accurate. Since 2001, they have worked
together with scholars on the Chinese mainland to help over 40
local manufacturers to set up fingerprints of CM injection products
to meet the requirements of State Foods and Drugs Administration
(SFDA). Furthermore, the chemometric techniques developed by
them have proved to be very powerful for metabonomic research
on biofluids for disease diagnosis and pharmacokinetics study.
The significant contributions of the PolyU team, especially in the
quality control of herbal preparation, have been widely recognized,
particularly by the AoE partners.
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This AoE project has produced fruitful outcomes over the last seven
years. The application filed by PolyU, together with three other
universities, for an extension of the project was approved and
granted by UGC for three years starting from April 2008.

Niche Areas Development

Building on the solid foundation of the ASDs Scheme, the
University has developed niche areas which fall into the broad
subject categories identified in the UGC’s Role Differentiation
exercise conducted in October 2003, and are identified in the
University’s Academic Development Plan submitted for the 2005-08
triennium. An allocation of $265 million has been approved for
PolyU to enhance its academic reputation and attain regional and
international prominence in the identified niche areas. The funding
scheme demonstrates the University’s strong commitment to applied
research and its determination to fulfil the role and mission defined
by the UGC.

Following are three projects supported by the above funding
scheme:

Smart structures and systems based on electro- and
magneto-active materials

This is a multi-disciplinary project in which the Department of
Applied Physics collaborates with the Department of Civil and
Structural Engineering in developing new materials and devices to be
incorporated into smart structures and systems. A system is smart if
it can sense changes in the environment and produce corresponding
responses to minimize the changes. The WEEE (The recycling and

Areas for focused development

Areas of Excellence (AoE)

« Institute of Molecular Technology for Drug Discovery and Synthesis

 Chinese Medicine Research and Further Development

Areas of Strategic Development (ASD)
« China Business Services

Areas of Strength (AoS)

« Building Environmental Performance
« Fire Safety Engineering

+ Mitigation of Urban Hazards
 Multimedia Signal Processing

« Training for Creativity and Innovation by Product and Process Design

— A New Learning Factory
+ Design and Technology Innovation of Textiles and Clothing
« East meets West in Rehabilitation Sciences
+ Atmospheric and Urban Air Pollution Research
* Myopia Research
» Smart Materials
« Telehealth and Telecare
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Major awards for R&D projects
BRI FIEE B

Project DO OO

PolyU Department [ (I

56th Brussels Eureka Fair (Brussels, Belgium, 22-25 November 2007)

FRtAEURAFNREEE ARG EER —FFtF—H=+=Z=1FA)

Special Prize and
Bronze Medal
oooooo

Nano-structured Photonic Fibres and Fabrics
0000000000000

Institute of Textiles and Clothing
0oooooo

Gold Medal with
Mention & Special Prize
oooooooooo

Nano-structured Materials Generation System —
Surface Mechanical Attrition Treatment (SMAT)
gooooooOoo - ooboobooboooo

Department of Mechanical Engineering
oooooo

Gold Medal with Mention
gooood

Polymer-bonded Magnetic Devices
gooooooooo

Department of Electrical Engineering;
Department of Applied Physics
oo0poooopooooooo

Gold Medal and

PolyJbot Rehabilitation Robotic System

Department of Health Technology and Informatics;

Special Prize 000o0ooooooooooo Research Institute of Innovative Products and Technologies
gooooo 0000000000000DO00O0O0O0O
Gold Medal PicPacker™ Intelligent Warehouse Department of Industrial and Systems Engineering
oo Optimizing System ooooooooo
PickPackerMO OO DO 0OODOOO
Silver Medal A Novel Integrative Acupressure Pen for School of Nursing
0o Pain Relief oooo

ooooooooooo

36th International Exhibition of Inventions, New Techniques and Products (Geneva, Switzerland, 2-6 April 2008)
E=T A ERRBRPARAFENEERRE HLAAE  —EENFHNA=ZAA)

International Press Prize,
Gold Medal and

A High-power LED Street Lighting System with
a Modular Lamp Holder

Department of Industrial and Systems Engineering
gooooooooo

Special Prize O0O000O0OLEDOOOOO

goooooo

gooooo

Grand Award and Chinese Chess for the Visually Impaired School of Design
Gold Medal gooooooOooooooo oooo
goooooo

Gold Medal with Jury’s
Congratulations and
Special Prize
goooooooo
oooo

Rapid Demountable Platform
goooog

Department of Building and Real Estate
oopooooo

Silver Medal
od

Harmful Algae Indexing (HaiDex) System
O00D0HaiDex)D DODOODODOOODO

Department of Logistics;
Department of Applied Biology and Chemical Technology
0000000b0O000b0000O

Modern Chinese Medicine Product Development:

A De-bulking Approach
g0o0oO0OO0OOOO0OOOoOoooo

Department of Applied Biology and Chemical Technology;
Mr Alexander Tzang, Deputy President
000D000D0DOO00O0DODOO0ODODOO0OODDO




recovery directive or the Waste Electronic Electrical Equipment)
and RoHS (Restriction of Hazardous Substances) directives have
expelled lead from many commercial applications and materials
(e.g. from solder, glass and pottery glaze). Intensive worldwide
search has been conducted to find suitable lead-free piezoelectric
ceramics to replace the commonly used lead-zirconate-titanate (PZT)
piezoelectric ceramics. In this project, environmental-friendly lead-
free piezoelectric ceramics for sensor and transducer applications
have been developed, and two Chinese patents on lead-free
piezeoceramics have been filed. We have used these lead-free
ceramics in fabricating transformers, accelerometers and ultrasonic
wire-bonding transducers, which are potentially useful in various
industrial applications.

Another important aim of
the project is to develop a
smart magnetorheological
(MR) damping system,
consisting of smart
dampers (with embedded
piezoelectric force sensor)
interfaced with an intelligent
controller, which can serve
as a simple, cost-effective
and reliable device for full
implementation of real-time,
closed-loop vibration control of civil and mechanical structures. This
device has potential to be installed on the cable-stayed Western
Corridor Bridge (Shenzhen side) and used in controlling cable
vibrations.

In addition to filing two Chinese patents, the project team has
published 12 papers in international journals in the period from
1 July 2007 to 30 June 2008.

Integration of advanced and nano-materials in product

design

Our research objective is to create and develop a product
engineering approach through the integration of advanced and
nano-materials in design. It explores the way to introduce the
surface modification and prestress processing, nano-material in the
design of the advanced product. We have built an experimental
platform and a numerical simulation platform relating to this
new research area at PolyU. We have also carried out studies and
work on the integration of advanced composite materials, SMART
materials and nano-materials in different key sectors such as
aerospace, nuclear energy, automotive and biomedical implants.
Collaborative research has been conducted with scientists from
leading higher education/research institutions such as MIT (USA),

ugoobooooooboooooooon
ggooooooooboooooooon
ogoooooooobooooobooon
oboooOoobooOooboooooboo

oooooooooOoobooooon
oooooooooooooooon
oo
oooooboOoooobooboooooo
ooobooboooooboboobooo
ooobooooooobooboobooo
ooobooooooobooobooooooo
O00DO0O0DO0O0OOOOWEEE (DODOOO

0000000000000)0RoHS (O
oooooooobOo)pboob0ooo
o{@oooboooooooboono)ooo
oo0obooboOoooobooooooon
ooo0ooooooooooobobooo
(pzT)OOODODOOOOODOoOOoOoDOOo
000b0o0oo0oo0ooboooooboon
goooooboOooooboooooon
oo0oobooboOooO0ooboooooboon
go0ooboOooooboooboooooboo

ooobooboooooboooooboon
oo0obooooo0oobooooboon
goobooobooooboooobooon
oo0oobooboOooO0ooboooooboon
oo0obO0ooboOoo0oobooooobooon
obooooo0ooO (oboobooooo
oO0)oooooooooo

000b0o0oo0oo0ooboooooboon
oo0ooooboooooboooobooon
oo0oboooboOoo0ooboooobooon
oooooo

<« The smart vibration
damping system is

successfully deployed on
Dongting Lake Bridge of

the Chinese mainland.
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P> Mesh of Nanocrystalline

material (Joint Research
with INRIA)
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stress distribution of the
CFRP of Airbus structure
(Research Contract with
Airbus)
ooooooooooo
ooooooooooo
oooooooo

Forschungszentrum Karlsruhe (Helmholtz-
Gemeinschaft, Germany), CAS (China),
CNRS and INRIA (France). The promising
research results have led PolyU to sign major
collaborative research contracts with leading
companies worldwide such as AIRBUS,
AREVA, EADS, BAOSTEEL, etc.

The machine developed under this project
based on the technology for the generation
of the nanostructure on the surface won the
“Gold Medal with Mention” at the Brussels
Eureka Expo (56th World Exhibition of
Innovation, Research and New Technology,
2007).

Developing a tourism demand forecasting system for
Hong Kong

Although the tourism industry has played an ever-increasing role
in the generation of wealth and employment in Hong Kong, there
has only been minimal effort to establish a reliable and effective
forecasting system catering for the needs of policymakers and
business strategists in managing and planning tourism activities
in Hong Kong. Conducted by the School of Hotel and Tourism
Management, this project aims to develop an appropriate Web-based
forecasting system to forecast the demand for tourism in Hong Kong
over the next decade by monitoring tourist arrivals, total tourist
expenditure, tourist expenditure by product categories, and hotel
room nights. The demand forecast for hotel room nights is available
by types of tariff. The number of outgoing Hong Kong residents and
their preference in tourist destinations are also forecast.
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aysiem Forecasting System & Forecasting

or Hong Kong . ) forHong K

4 March 2008

Launch of Web-based Tourism Deman
Forecasting System for Hong Kong

4 March 2008
hitpewww Toursmf o recos g ned @ s e

The system is developed and implemented as a new and innovative
way to generate tourism demand forecasts. For each type of tourism
demand, modern econometric methods are used to generate
statistical forecasts. After that, an expert panel is invited to adjust
the forecast figures with the use of statistical tools which are already
built in within the system. Like other Web-based systems, the
system has four significant features—wide accessibility, flexibility,
reusability and user-friendliness. Experts at various locations can visit
the system’s website and make real-time judgmental adjustments to
the statistical forecasts of tourism demand through Web browsers.
The transfer of knowledge from experts in tourism forecasting to
tourism-related decision makers is therefore improved considerably.
Forecasting accuracy and reliability are also enhanced. Moreover,
the system makes it easier for policy-makers and industry leaders to
perform different scenario analyses based on their own estimation
of economic growth rate and fluctuation in tourism-related costs,
which can be very useful for policy evaluation and decision-making.
After the historic data were collected, the major construction work
of the system was completed by the end of 2007.

On 4 March 2008, the system was officially launched and introduced
to the industry partners and interested parties. The forecasts can be
accessed online through the system’s website, and the subscribers
can also obtain the forecasts and the experts’ adjustments to the
statistical forecasts through the quarterly Hong Kong Tourism
Forecasting Report. More information about the forecasting system
is available at http://www.tourismforecasting.net.

Synergy through interdisciplinary collaboration

Since 2001/02, the University has earmarked an annual $10 million
from its Research Budget for supporting collaborative projects
across disciplines. As a result, various academic units have achieved
substantial outputs from such interdisciplinary research in a number
of target areas. Below are some notable examples.
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Investigation of enabling technologies for plastic
injectable biochips

This project involves researchers from the University’s Department
of Industrial and Systems Engineering and Department of Health
Technology and Informatics. Micro biochips have been hailed
as the laboratory on a chip that enables new analysis for wide
applications such as environmental monitoring, contagious disease
detection on a use-once disposable chip that reduces turn-around
time from days, by conventional analytical equipment, to minutes
instead. Factors that inhibit the application of these techniques are
high cost of the glass biochips and large size of equipment. This
project attempts to use the unique technologies built up previously
in micro injection moulding and micro mould techniques to develop
key technologies for low-cost production of plastic micro biochips
using micro injection moulding, which also has the potential of
reducing the equipment size to hand-held dimension.

The key challenges to be tackled are the low cost, low deformation
and contamination-free, reproducible bonding of plastic substrates
with microchannels and the incorporation of micro electrodes in
micro/nano features. The success of this project will enable the
production at low cost of a series of new plastic micro biochips
for fast on-site bioanalysis that cannot be produced with existing

techniques.

Lake sediments help
scientists trace 7,000
years of metal mining
and use in China

A new geochemical study
illuminates 7,000 years of
metal mining and use in
central China and links these
trends to fluctuations in
airborne pollution during
the Bronze Age and other
military and industrial periods
in Chinese history. The study,
which could help scientists
better assess the accumulative environmental effects of human
activity in the region since prehistoric times, was published in the
July issue of Environmental Science & Technology.

Using carbon-dated core sediments taken from Liangzhi Lake in
Hubei province, Prof. Li Xiangdong of the Department of Civil and
Structural Engineering and collaborators on the Chinese mainland
were able to track metal deposit trends at the lake dating back to
5,000 B.C. Beginning in about 3,000 B.C., the concentration of metals
in the sediments began to rise, indicating the onset of the Bronze
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Age in ancient China. In the late Bronze Age (475 B.C. to A.D. 220),
an era corresponding with numerous wars, sediment concentration
of metals increased significantly. The sediments suggest that mining
and metal usage in the region continued to wax and wane into the
modern era, reflecting the environmental changes influenced by
past human activity.

The research was funded by the joint funding scheme of the Hong
Kong Research Grants Council and the National Natural Science
Foundation of China from 2006 to 2008.

Stroke-induced changes in bone mineral density and
bone macrostructure: implications for stroke
rehabilitation

This project involves researchers from the Department of

Rehabilitation Sciences of PolyU and the Department of Physical

Therapy of University of British Columbia. Individuals with stroke

often sustain substantial bone loss on the affected side, which

contributes to an increased fracture risk. The objectives of this
study were fourfold:

D to investigate how stroke affects the bone mineral levels and
macrostructure of the long bones in the upper and lower
extremities

2) to identify the factors related to post-stroke bone health

3) to identify which exercises have the highest potential for inducing
bone gain

4) to assess the effects of treadmill gait training on bone health in
stroke patients.

The study used dual-energy X-ray absorptiometry and peripheral
quantitative computed tomography to evaluate the bone mineral
levels and bone geometry in the upper and lower extremities.

The results suggest that stroke patients have severely compromised
bone mineral density and bone macrostructure on the affected side.
The extent of bone loss is highly related to various stroke-related
impairments such as muscle weakness, cardiovascular fitness and
spasticity. Stepping and brisk walking are found to have superior
potential for inducing bone formation. The treadmill training
programme also significantly enhances cortical bone thickness in
the tibial bone on the affected side.

Bone health post-stroke is a much neglected area in both clinical
practice and research. This project provides important insight into
the key factors underlying stroke-induced bone changes. Such
information may assist clinicians in developing effective strategies to
enhance bone health and prevent fractures in the stroke population.
The project has resulted in a number of publications in highly-rated
scientific journals.
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