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Biotechnology for the 21 st Century 

S
cientists at the Hong Kong University of Science and 
Technology (HKUST) are making a significant contribution 
to the development of Hong Kong's biotechnology industry, 

an exciting fusion of disciplines such as biology, biochemistry, 
chemistry, engineering and computer science. 

The Biotechnology Research Institute (BRr) of HKUST was 
established in January 1990 with an insightful donation from the 
Hong Kong Jockey Club Charities Trust. Now embarking on its 
second decade of innovative research and development, the BRI has 
strategically positioned itself to make significant contributions to 
biomedical research, health care, and agriculture. 

The current research programs of the BRI fall into four areas: (a) 
Traditional Chinese Medicine (TCM); (b) neuro-proteins; (c) 
protein engineering and design; and (d) plant biotechnology. 

Several years ago, the BRI initiated its TCM research activities 
by establishing its TCM Center with a start-up grant from Hong 
Kong Government's Industry Department. A multi-disciplinary 
team of scientists was brought together to research the key aspects 
of TCM, including the efficacy of TCM materials and products, 
screening TCMs for biologically active components, ensuring the 
safety of TCM products, developing novel standardization 
protocols, and reformulating TCM products. 

With the award of another two grants from the Industry 
Department in late 1999, the BRI 
initiated the establishment of a 
High-Throughput Drug 
Screening Center for TCM as 
well as spearheading a multi
disciplinary effort to develop 
innovative genechip technology. 

The TCM Center is utilizing today's most advanced biomedical 
theories and research tools to study China's oldest remedies. "We 
are aggressively pursuing TCM-based drug discovery, primarily 
targeting cancer and neuropathologies, such as Alzheimer's, stroke, 
pain, and epilepsy. To date, we have identified several drug 
candidates from various TCMs which have promising therapeutic 
potential;' said BRI Director, Prof Nancy YIp. These activities are 
already attracting the interest of international pharmaceutical and 
biotechnology companies. 

In a demonstration of team effort, the Schools of Science and 
Engineering have joined forces to develop innovative genechip 
technology as well as niche applications. This technology combines 
microfabrication techniques and molecular biology to produce 
customized chips containing selected DNA markers. One important 
application is to examine the authenticity and efficacy ofTCM. 

Other BRI research areas include the discovery of novel neuro
proteins and the elucidation of their cellular functions and molecular 
interactions. Besides shedding light on underlying mechanisms of 
many neuronal processes, such information is useful in the design 
of novel therapeutics as well as diagnostic approaches to neuro
diseases. 

Beyond the biomedical field, the BRI is also investigating 
biotechnological applications in plants. One of the aims is to 

produce transgenic crop plants that can better withstand the 
environmental stresses inherent in Hong Kong and the region, 
and to improve the region's agricultural economy. 

"With our activities in innovative biotechnological research 
and development, the BRI aims to assist in the shaping of Hong 
Kong into an innovation-led, technology-intensive economy in 
the 21st century:' Prof Ip concluded. 0 

A sllccess sto,y in plallt bioteclrllology: trallsgenic Brassica 
vegetable expressillg tire biotoxill genes (left) demollstratillg 
illsect resistallce compared witlr tire IIonllal vegetable. 
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Used all TI-aditiollal Clrillese lVIedicille,gellecl,ips 
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PRESIDENT'S PROGRESS 

President's Report 

I 
sit on the HKSAR's Commission on 

Strategic Development, a government 
commission chaired by the Chief 

Executive himself to identify and study 
Hong Kong's long-term development needs 
and goals. 

On 21 February, the Commission issued 
its first report, and disclosed its main 
contents to the public through a seminar 
organized for Hong Kong's community 
leaders . I was assigned the task of summing up the presentations 
and discussions and delivering the concluding remarks. 

In this report to the HKUST community, I would like to recap 
what I said at the time (in italics below), and relate the long-term 
positioning of Hong Kong to our University's Mission and Vision. 

The Commission's job is to establish a framework designed to 
stimulate general discussion in the community so that a consensus 
can be reached on what Hong Kong should be like some 20 to 30 
years down the road-in other words, to find a shared vision and a 
clear identity for ourselves. 

In its first report, the Commission focused on four strategic 
themes which would position Hong Kong as a truly major city in 
China and as the World City of Asia. 

Strategic Theme 1: Strengthening our Links with 
the Mainland 

Our lIast hinterland gilles Hong Kong a unique competitive 
adllantage-a hinterland full of resources, talent, markets, potentials, 
and opportunities. This is Hong Kong's motherland. It gilles us our 
roots, and a source of pride and cultural identity. 

The Commission belie lies that we will collaborate closely with the 
Pearl RilleI' Delta and build a highly competitille city-region. We will 

. also network with other cities and regions, all the way from the Yangtze 
RilleI' Delta to the far west. 

HKUST 's newly adopted Mission, Vision, and Objectives 
Statement (MVO) contains a national vision, which charges the 
University "to contribute to the economic and social development 
of the nation as a leading university in China". The emphasis on a 
close working relationship with the Mainland is implicit. 

We have always believed that for Hong Kong to flourish, mutually 
beneficial cooperation between the SAR and the Mainland is a key 
factor. Links with the Chinese Academy of Sciences and the nation's 
leading universities (including a multi-faceted Academic Alliance 
with Peking University), the establishment of bases for education 
and research across the border in Shenzhen and Nansha, and the 
engagement in joint projects with institutions in the Pearl River Delta 
are all manifestations of a key HKUST strategy formulated even 
before the University opened. Indeed, strong relationships with the 
Mainland had been established by many of our founding faculty 
members while they were still teaching overseas! 

Strategic Theme 2: Enhancing our competitiveness 
The knowledge-based economy has created an entirely new playing 
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field for the world. We can no longer assume that Hong Kong has the 
ability to automatical0' respond positillely and rapidly to changing 
global trends. 

Science and technology, modern management, and innovation 
form the main ingredients of this knowledge-based economy. And 
high-quality human resources-thus education-hold the key to all 
knowledge-based societies. 

Education, science and technology, and modern management 
define HKUST's mission, as is clearly stated in the University's 
Ordinance. 

In the new MVO, our global vision requires us "to be a world
class university at the cutting edge internationally in all targeted 
fields of pursuit". In science, technology, and management, one is 
either world-class or without class. There can be no compromise. 
At the founding of the University, it was decided that we must not 
allow ourselves to be spread too thin. Constrained by both size and 
available resources, we must be highly selective in what we pursue, 
and in whatever areas thus selected we must be at the cutting edge 
when measured against the performance of international 
competitors. 

Science, technology, and management are global enterprises. If 
Hong Kong is to be a world city, we must excel in these enterprises, 
provide a superior cultural ambience, and transform ourselves into 
a knowledge-based society. 

Strategic Theme 3: Improving our Quality of Life 
Basic needs, including high-quality housing, education, 

enllironment, health, and welfare, will be well catered for, to guarantee 
our society's collectille strength. Dellelopments will be sustainable. We 
will not damage our natural and social environment. 

ElIelY knowledge-based society-ellelY world city-is also a center 
of culture. Hong Kong will be no different. There will be a good 
enllironment and high quality of life to attract and retain knowledge
\Vorkers. 

HKUST's original planning documents already emphasized 
environmental studies and general education as important elements 
in our research and teaching. In those days, Hong Kong people were 
not yet worried about pollution; nor did they champion the cause 
of sustainable development. And in those days, un iversities did not 
require many courses outside a student's specialty, namely courses 
in the humanities and social sciences for those who major in science, 
engineering, or business and management. 

Having come from such centers of technology and modern 
industry as Silicon Valley, many of us know that a pristine natural 
envi ronment and a sophisticated cultural ambience always go hand-



HKUST Business School 
Enters Financial Times 
World List 

H KUST's School of Business and Management has joined 
the ranks of the world's top 75 business schools offering 
MBA programs, according to the latest business education 

rankings released on 24 January by the Financial Times. 
The HKUST Business School is the only business school from 

Asia to make this prestigious list, and is ranked alongside 46 schools 
from the USA, 21 from Europe, four from Canada, two from 
Australia, and one from Mexico. 

The survey considers the position of a school based on three 
broad dimensions, value and quality of the MBA; diversity; and 
research. 

The heaviest weighting (55% of the total) assesses the purchasing 

power of the MBA in the marketplace as reflected by job-related 
factors such as salaries. Given the recent economic downturn in Asia, 
this genera lly places Asian business schools at a disadvantage, 
making HKUST's achievement all the more remarkable. 

The HKUST Business School is strong in the areas of diversity 
and research, the other two areas of the study. It ranks world third 
in the category of "international course content" and fourth in 
"international faculty". The School's Finance Department ranks fifth 
according to recommendations from alumni. 

In terms of research , the School ranks 40 th based on faculty 
publications in top journals and is one of only 15 schools in the 
survey that possess a 100% PhD-qualified faculty. 

Prof Yuk-Shee CHAN, Dean of the School of Business and 
Management, applauds the inclusion of Asian business schools in a 
major international ranking exercise. "This is the first time a head
to-head comparison has been made between business schools on a 
world scale. We are most delighted that the Financial Times survey 
has put the HKUST Business School on the world map of top MBA 
programs:' he says. D 

Selected Top-Ten Tables 
(Source: Financial Times, 24 January 2000) 

International International Finance Department 
Course Count Faculty (Alumni Recommendation) 
1. Nimbas 1. Nimbas 1. U of Toronto 
2. Manchester Business School 2. IMD 2. U of Chicago 
3. HKUST 3. INSEAD 3. New York U 
4. Northwestern U 4. HKUST 4. U of Rochester 
5. Thunderbird 5. London Business School 5. HKUST 
6. Rotterdam School of 6. U of Melbourne 6. U of Pennsylvania 

Management 7. City U Business School (UK) 7. Columbia U 
7. HEC B. EAP 
B. ITESM 9. Thunderbird 
9. U of Melbourne 10. Columbia U 
10.IMD 

in-hand with high technology and knowledge-intensive economies. 
Under 'Objectives' in the new MVO, we therefore find particular 
emphasis on the University's commitment to help enhance the 
community's culture, environment, and quality of life. 

Strategic Theme 4: Reinforcing our Identity and 
Image 

Hong Kong people will build for ourselves a strong identity-a sense 
of belonging, of togetherness, of care alld compassion, of pride, and of 
commitment. This calls for clarification of our positioning, an 
upgrading of our popular culture, and restoration and integration of 
our values. We will focus on real substance. 

Based on real substance, in additioll to strong communication and 
prolllotion, our city's external image will be improved and sustained. 
A great image lVili attract knolVledge-lVorkers, illvestors, businesses, 
and visitors to Hong Kong to help build our world city. 

Hong Kong people are highly flexible and adaptive. We react fast 
to external changes. But we do not have the habit of setting long
term goals or planning for the future. Perhaps this was an inevitable 
consequence of being governed as a colony: "Borrowed place, 

B. Rice U 
9. Brigham Young U 
10. Vanderbilt U 

borrowed time". 
Those days are over. We now govern ourselves. To use a slogan 

from the 1970's: We must find our own identity. Only if we position 
ourselves well, understand the implications of that positioning, 
involve aU of society's stakeholders, and build ourselves a new model, 
can we hope to make Hong Kong a truly major city of China, and 
"the New York or London of Asia" -as our Chief Executive is fond 
of saying. 

In the University's new MVO, our local vision urges us "to playa 
key role, in particular with government, business, and industry, in 
the development of Hong Kong as a knowledge-based society". That 
says it aU. 

It is quite a coincidence, some would say, that HKUST's founding 
principles, past efforts, and now the re-stated mission and vision 
seem to be so compatible with the Commission's strategic themes. 
From what I observed, however, it was simply a combination of 
foresight, common wisdom, and keen analysis-not a coincidence. 
The founders certainly had their hands on the present, and eyes for 
the future. D 
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Asia's First University-based Numerical 
Weather Prediction System 

T he several typhoons that ravaged 
Hong Kong in 1999 brought 
misfortune to many. Yet they also 

brought about one "achievement" - they 
confirmed the efficacy of HKUST's 
Numerical Weather Prediction (NWP) 
system designed and administered by the 
University's Center for Coastal and 
Atmospheric Research (CCAR). 

Indeed the accuracy of the University's 
NWP system has actually been found to be 
better than official forecasts made by 
meteorological authorities in the region, for 
prediction of the paths of the 1999 typhoons 
that struck Hong Kong 

Unique Functions 
"Our web site serves a very different 

function to that of the Hong Kong 
Observatory:' explained Prof Jay Chung 
CHEN, Director of CCAR and also Professor 
in the Department of Mechanical 
Engineering. 

"The Hong Kong Observatory's web site 
is part of their service to the public, and it is 
what one should turn to for official weather 
information. The main function of our site, 
on the other hand, is to facilitate research 
and discussions in atmospheric science, to 
see how well current NWP models are 
performing, and how we can further 
improve these models;' he added. 

"This kind of applied research is vital to 
the furtherance of one of CCAR's stated 
missions-to be a premier research 
establishment in coastal and atmospheric 
science for the region:' Prof Chen said. 

NWP as Reseach Data Source 
Dr Alexis LAU of CCAR, and also 

Assistant Professor in the Department of 
Mathematics, elaborated: "To underline the 
functional difference between our website 
and that of the Hong Kong Observatory, the 
launch of real-time data on our NWP 
system is intentionally delayed by 12 hours, 
and the information provided on our web 
site has not been tailored for easy 
interpretation by the public. Nevertheless, 
we need a real-time operational NWP 
system if we are to study how to improve 
one, and our system is still a useful 
forecasting tool because we produce 
forecasts for the next 72 hours." 
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"Our NWP website is purely quantitative 
in approach and there is no subjective 
interpretation. The forecasts generated are 
based only on the input data and our self
improved models. This is different from the 
approach used by the Hong Kong 
Observatory, which produces forecasts 
based not only on models or statistics, but 
also on the forecasters' knowledge and 
experience:' Dr Lau added. 

The System 
HKUST's NWP system is a regional 

system covering Hong Kong and the South 
China coastal region . Its horizontal 
resolution is 18 km, much finer than the 
typical resolution of about 100 km in global 
models. 

The development of this system is 
modeled after one pioneered by the US 
National Center for Atmospheric Research 
(NCAR) . Because of its origin, the NCAR 
system was tuned mostly for the mid
latitude temperate zone. After importing the 
system to Hong Kong in 1997, the HKUST 
group spent over 18 months adapting the 
model parameterizations to suit Hong 
Kong's lower latitude tropical environment. 

Currently, the HKUST group is trying to 
run the NWP system operationally at a 
much finer resolution of2-6 km on a High 
Performance Linux PC-cluster system 
developed jointly by CCAR and the 
University's Department of Physics. 

Typhoon Predictions 
As an example of the accuracy of 

HKUST's NWP system, we can look at 
Typhoon Leo, which struck Hong Kong in 
the last few days of April 1999 and set a 
record as Hong Kong's earliest Typhoon 
Signal No.8 in any year. 

A study of the mean forecast error in 
typhoon path prediction on the 24-hour 
and 48-hour horizon showed that the 
HKUST prediction compared favorably 
with the Hong Kong Observatory, the Japan 
Meteorological Agency, and the US Joint 
Typhoon Warning Center. 

For 24-hour prediction, HKUST's mean 
forecast error was 119 km, compared to 126 
km, 127 km and 171 km for the other three, 
respectively. 

For 48-hour prediction, HKUST's error 

Dr Alexis Lall demonstrating the animated tilree
dimellSional display of typhoon 1Il0vell/eIlts - one of the 
distingllished capabilities of HKUST's NlIlIlerical 
Weather Prediction system. 

margin was 112 km, compared to 265 km, 
181 km and 354 km respectively for the others. 

In portraying a typhoon for better 
understanding of its structure and 
dynamics, the CCAR system has the 
capability to provide, when necessary, 
three-dimensional visualization, which is 
far superior to other graphical display 
systems which can only output two
dimensionally. To further develop this 
capability, HKUST is working closely with 
Peking University researchers with similar 
interests. 

Environmental Applications 
HKUST's NWP system also has wide 

applications in environmental analysis and 
predictions because of the close 
relationships between atmospheric flow and 
pollutant transports. In particular, 
quantitative output from the system has 
been used by the Environmental Protection 
Department since March 1999 in their daily 
Air Pollution Index forecasts-a service 
widely used by the Hong Kong public. More 
recently, output from the NWP system also 
helped HKUST researchers to quickly 
diagnose the cause of a severe spell of air 
pollution that affected Hong Kong during 
the last few days of December 1999. 0 
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Toward More Sustainable Infrastructure Development 

"S ustainable cities of the 21st century 
will be built on partnerships betw"een 
governments, the voluntary sector 

and private enterprise," was one of the 
conclusions reached at the APEC Business 
Leaders / Local Authorities Forum in June 
1997. 

Prof John WEI, Director of the Center for 
Asian Financial Markets and Professor in 
the Department of Finance, and Prof Gary 
HEINKE, former Director of the Institute For 
Environment & Sustainable Development 
and former Professor in the Department of 
Civil Engineering, were selected by Hong 
Kong's representatives at the Asia Pacific 
Economic Cooperation (APEC) to carry out 
a year-long study on the sustainability of 
infrastructure projects. The goal of the 
project was to explore how infrastructure 
projects are financed, and the practicalities 
of sustainable infrastructure planning in 
member countries of APEC. Given the 
research team's background in sustainable 
development and finance, the project could 
not have fallen into more experienced 
hands. 

What is Sustainable 
Development? 

What do the terms "sustainable cities" 
and "sustainable development" mean and 
how can they be applied in a real sense to 
infrastructure? Succinctly put, sustainable 
development seeks to balance social, 
economic and environmental needs both for 
present and future generations. APEC was 
interested in merging these principles of 
sustainable development and applying them 
to infrastructure. They were particularly 
interested in identifying innovative and 
sustainable approaches to finance 
infrastructure projects. 

The Study 
With Hong Kong's formal support, Prof 

Wei and Prof Heinke distributed surveys to 
17 APEC member countries. The goal of the 
survey was "to discover which financial 
methods make infrastructure projects more 
sustainable." The format of the survey was 
tailored for each of the three targeted 
institutions: APEC Member Economies 
(government), private sector businesses, 
and financial institutions. Each institution 

ProJlol1ll Wei: The ill creased participatioll oj the private 
sector ill illfrastructure projects is likely to elllwllce the 
projects'fillallcial viability. 

was asked to select key infrastructure 
projects and answer general questions about 
sustainable development/infrastructure, 
sources of financing, financing structure 
and techniques, risk management, and 
lessons learned. 

Prof Wei and Prof Heinke also made site 
visits to several APEC member and non
member countries to learn how institutions 
finance sustainable infrastructure through 
public and private partnerships. They 
discovered that the United Kingdom is the 
only country in the European Union which 
has implemented an effective infrastructure 
financing program: a governmental task 
force coordinates the provision of services 
previously provided by the public sector. 
This example could serve as a model for 
APEC countries. 

What Was Learned? 
Not surprisingly, governments seemed 

the least likely to undertake projects for 
financial reward alone. Although economics 
did playa role, national pride was just as 
predominant. The opposite was true for the 
private sector and financial institutions: 
economic viability was the most important 
factor. 

In fact, the mean internal rate of return 
was typically lower for government fmanced 
infrastructure projects than for 
infrastructure projects undertaken by the 
private sector and financial institutions. 
Government projects were also more likely 

to use public funding and have a longer 
payback period (more than 20 years) . 

These results, however, cannot be taken 
at face value. Of the 17 member countries 
contacted, only five responded. Of those 
five , only Hong Kong and Singapore's 
answers were complete. "We were a bit 
disappointed by the turnout, but 
considering the timing, we aren't too 
surprised:' stated Prof Wei. In fact, the 
survey was distributed just as the Asian 
economic crisis hit. APEC Member 
countries that had earlier expressed interest 
in the project found themselves occupied 
with larger financial issues. Nevertheless, 
the results do show an apparent difference 
in approach between government, private 
and financial institutions. 

A New Trend 
A new financing trend seems to be 

emerging: governments are starting to 
approach the private sector for more 
funding. "The private sector is increasing 
its role in infrastructure projects;' states Prof 
Wei. It is too early to know whether or not 
this will yield a net positive change, but the 
participation of the private sector in 
infrastructure projects cannot help but 
increase the likelihood of making the 
projects financially viable. 

Given the broad nature of the study, one 
of the prime recommendations is to study 
one sector at a time, as different sectors 
(electricity, transportation, water, etc.) have 
different financing methods. The research 
team is also recommending that a liaison 
person be appointed in each APEC country. 
The liaison person would coordinate the 
project in their own member country. 
These two recommendations will pave the 
way for the next step-a more in-depth 
study. 

The Future 
Prof Wei and Prof Heinke hope that their 

report will encourage governments and the 
private sector to take a more economically 
viable, socially acceptable and 
environmentally friendly approach to 
infrastructure planning and development, 
particularly as most Southeast Asian nations 
have returned to financial stability after the 
1997 financial crisis. 0 
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Establishing a New Multimedia Standard 

A udio-visuals have become an 
integral part of modern living. The 
history of audio and audio-visual 

recording and replay devices tells us that first 
there was audio: from vinyl records and 
cassettes to compact discs (CDs). Then 
there was video: film, television, Video 
Home System (VHS), and then Video 
Compact Discs (VCDs). Today we have 
multimedia, which effectively combines the 
two technologies and adds more 
interactivity. But in order for the technology 
to be cost-effective and quickly 
accessible, multimedia standards 
commonly adopted by 
manufacturers must be developed. 
In the case of multimedia, the 
standards that the market has 
widely adopted are consolidated by 
the Motion Pictures Expert Group 
(MPEG), which provides a forum 
for academics and industry to 
propose, debate and examine the 
technological standards for 
multimedia applications. 

HKUST's Strength in 
Multimedia Technology 

challenge taken up by Prof Ming Lei Lrou 
and Assistant Professor Dr Oscar Au, both 
of the Electrical and Electronic Engineering 
Department, with their MPEG-4 video 
compression algorithm. 

MPEG technology has been evolving into 
several generations. MPEG-4 uses an 
encoding and a decoding process. Encoding 
involves video compression, while decoding 
uses the protocol and syntax from the 
encoding process to "regenerate" them. 
Encoding can be applied in two different 

HKUST's Multimedia 
Technology Research Center 
(MTrec), headed by Dr Ishfaq 
AHMAD, is a member of MPEG. 
The Center is using cutting-edge 
technology to create the newest 
MPEG-4 programs and ut ilities. 
One of the projects, the MPEG-4 
Multimedia Editor, allows users to 
create and manipulate video clips, 
audio clips, images, and text to 

Prof iI'fillg Lei Lioll (left) nlld Dr Oscnr A II ngnillst the bnekgrolllld 
ofn lie", displny pnllel nt HKUST's iVfllltillledin Tecllllology 
](esenreh Celller, ",hieh is spenrhendillg global resenrch 011 MPEG-4. 

create a new three-dimensional 
environment. However, the project with the 
greatest potential for international 
recognition is MTrec's video compression 
algorithm, the wayan electronic device 
processes bulky multimedia data. The new 
algorithm could change the way we 
broadcast, edit, and store images. 

When we watch a movie, television, or a 
video clip, our eyes are interpreting a 
continuous motion from up to 30 frames per 
second . Could images be compressed 
without affecting the quali ty? Could they be 
transferred, broadcast, and recorded in real
time and cost-effectively? This is the 
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circumstances: real-time and off-line. Real
time encoding is required for live events 
such as sports, news, and events that 
demand instantaneous broadcasting. Off
line encoding can be used for delayed 
broadcasts, such as commercials, daily 
entertainment programming, and movies. 

"Globalization calls for common 
stan'dards;' states Prof Liou. If accepted by 
the Group, Prof Liou's and Dr Au's video 
compression algorithm will be used in all 
MPEG-4 devices around the world and 
become one of the global standards 
designated by the worldwide International 
Organization for Standardization (ISO). 

Video Compression Algorithm 
According to the compression algorithm, 

video data is compressed by removing 
extraneous and redundant information in 
the images. It estimates the motion in the 
next image frame. Details that do not change 
are discarded, and the data file is thus 
compressed. It sounds simple, but images 
are never identical in real life. 

"People move, lights and noises change;' 
explains Dr Au . "Only when motion is 
estimated accurately can a seamless unage be 
produced:' The resulting video compression 
ratio can vary greatly depending on the 
heterogeneity of the individual Ullage frames 
and the final desired quality. 

The process is complicated and has 
resulted in numerous versions of the actual 
algorithm since the MTrec project's first 
submission to MPEG in 1998. 

The compression ratio also depends on 
the medium and the desired outcome. High 
definition television (HDTV) may require 
low compression ratios of 20: 1 to preserve 
the original quality, while video-phone 
networks may be able to use higher 
compression ratios. 

Far-reaching Applications 
Applications of MPEG-4 video 

compression technology range from video
conferencing, video-phones, and video 
editing, to digital libraries and Internet 
streaming (viewing videos immediately on 
receiving the data without waiting for the 
entire file to download). Although some of 
these products already exist, they are 
prohibitively expensive, and the video 
quality can be poor. 

To date, only large companies have been 
able to afford a proprietary MPEG-4 video 
compression technology and apply it to 
HDTY. This will no longer be the case as 
video compression technology becomes 
more affordable. 

MTrec's project is contributing to Hong 
Kong's reputation as an up-and-comulg high 
technology center. "Our proposed algorithm 
has been well received by MPEG;' says Prof 
Liou. "Through the meticulous review and 
revision process of the MPEG-4 standard, I 
believe that HKUST's name has been forged 
into the minds of most key players in the 
global multimedia technology field:' 0 



Grants Reward Collaborative Research Culture 

H ong Kong University of Science 
and Technology research projects 
have won over HK$23 million in 

the Research Grants Council of the Hong 
Kong Government's Central Allocation and 
Cooperative Research Center funding 
programs for 1999-2000. 

New Group Research Projects 
The Council awarded funding to three 

HKUST projects under its Central 
Allocation 1999-2000 scheme with the 
combined amount of HK$13.75 million 
(more than half the total allocation for this 
program) . All three projects draw on 
expertise from different research 
institutions and/or disciplines with a view 
to developing critical mass in Hong Kong 
for research that is of benefit both locally 
and to the wider global community. 

Prof Nancy IP of HKUST's Department 
of Biology secured HK$5.5 million as 
principal investigator of research on Signal 
Transduction (how cells detect and respond 
to stimuli), one of the most important 
emerging fields in biomedical science. She 
heads a multidisciplinary team of scientists 
from HKUST, the Chinese University of 
Hong Kong and the Un iversity of 
Cambridge, UK. 

Her departmental colleague, Prof 
Maria LI LUNG, received HK$3 .5 million 
for research on the Genetics and 
Treatment of Nasopharyngeal 
Carcinoma (NPC). This is a cancer that 
is especially prevalent among southern 
Chinese populations . Her research team 
includes both scientists and medical 
experts from HKUST, the Chinese 
University of Hong Kong teaching 
hospital (Prince of Wales Hospital), and 
the Hong Kong Baptist University. 

A grant of HK$4. 75 million was awarded 
to Prof Wilson TANG of HKUST's 
Department of Civil Engineering to 
investigate the Behavior and Stabilization 
of Loose Fill Slopes. This is another highly 
topical project: the failure ofloose fill slopes 
has caused catastrophic damage in Hong 
Kong, the Chinese Mainland and Taiwan. 
The project involves civil engineers and 
researchers from HKUST and the University 
of Hong Kong, and HKUST's new, state-of
the-art Geotechnical Centrifuge Facility. 

New University-Industry 
Collaborations 

Collaborative university
industry research proposals 
secured HKUST a similarly 
impressive HK$9.646 million in 
the Council's Cooperative 
Research Center 1999 -2000 
scheme, on top of funding 
commitments from industrial 
partners. Active collaboration 
with industry-including a 
minimum of 20% commercial 
sponsorship-is a prerequisite 
of the scheme, which supports 
applied research into 
transferable technology and/or 
know-how. 

Prof KWOK Hoi-sing of HKUST's 
Department of Electrical and Electronic 
Engineering was awarded HK$1.44 million 
to set up a Center for Cooperative Research 
in Active Matrix Organic Light Emitting 
Diode (OLED) Displays, on top of the 
contribution from industrial partners 
COTCO Luminant Ltd, Solomon Systech, 
and Varitronix. The Center aims to help 
Hong Kong's sizeable electronic display 
industry stay competitive through the 
implementation of this revolutionary 
display technology in products such as 
personal digital assistants (PDAs), mobile 
phones and compact televisions. 

HK$2.88 million was awarded to Prof 
Kwok's departmental colleague, Prof LEA 
Chin-tau, to set up an Internet Switching 
Technology Center (ISTC), with additional 
funding from industry partner Huawei 
Technologies. The Center is developing a 
Hong Kong knowledge-base on the key 
components of the router/switching 
technologies which drive the Internet, a 
huge and vital sector of the 
telecommunications equipment market. 

The Cooperative Research Center for 
Advanced Composite Materials for 
Infrastructure Repair, led by Mr Stephen 
LEE, Associate Director of the Advanced 
Engineering Materials Facility, received 
HK$2.326 million, on top of the 
contribution from industry partner Lit 
Cheong Power Engineering Limited. The 
Center is developing new repair 
technologies using advanced composite 

"The research ClIltllre at HKUST is shiftillg to Iva rds 
col/aboratioll alld lillkages with illdllstl), to assist ill tile 
ecollomic deve/opmellt of HOIIg KOIIg alld the regioll," 
says Prof Otto CC Lill, Vice-Presidell! for Research alld 
Development at HKUST. 

materials, and guidelines for repairing 
concrete structures to maximize their 
service life in Hong Kong's corrosive climate. 

Dr XUE HONG ofHKUST's Department 
of Biochemistry was awarded HK$3 million 
to help fund cooperative research into 
Soluble Receptor Biology, in addition to 
support from her industry partner YES 
Biotech. The Center's research is focusing on 
soluble receptors for neurotransmitters and 
for cytokines, two prominent classes of 
protein molecule that have been identified 
as promising diagnostic and therapeutic 
agents by the biotechnology community 
worldwide. 

"We now have eight active Central 
Allocation projects, and 12 active 
Cooperative Research Centers. The results 
are a tribute both to the quality of the 
proposed research, and to the value placed 
on academic and industry partnerships in 
the University's research culture;' comments 
Prof Tony EASTHAM, Associate Vice
President for Research and Development at 
HKUST. 

"In practical terms, the grants will 
provide valuable long-term support and 
capacity building for the researchers and 
organizations involved;' he adds. 0 
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Digital Enterprise Laboratory 
Opening 

Digital Enterprise Laboratory Set Up 

HKUST is estab li shing a new Digita l 
En terpr ise Laborato r y to h elp lo ca l 
manufacturing companies upgrade their design 
technology, and to enter the E-comm erce 
driven manufacturing sector. 

This initiative has received sponsorship and 
endorsement from Dassault Systemes, IBM 
Corporation and MTech Engineering Co Ltd. 
Dassault Systemes and IBM donated HK$40 
million (about US$5 .1 million) wo r th of 
software to the Laborato r y. Te n other 
manufacturing companies have also signed up 
as strategic partners. 

The key partners and sponsors met on 28 
February at an opening ceremony to formally 
commit to the creation of the Laboratory. 

Hong Kong's First Joint 
Maths/IT Teacher 
Education Program 

HKUST President Prof Chia-Wei 
Woo and Hong Kong Inst itute of 
Ed ucation Direc to r Prof Ruth 
HAYHOE signed an aca d em ic 
coll ab oration agreement on 17 
January, signifying their m ut ual 
commitment to exploring academic 
interchanges. 

H ONG KONG UmYOlsrrr OF SCIENce .V!O TCOlI{oux.y . 
THE: Hot-lG KONG INsnrvn:or (.oU<."'llO.~ 

COU. .... BOR~TIO/j ACiREOlEIn S:GNHIii CEROWHl 

. A:/~! ~! ff H! V.4ffJ}!r-t t}:lli(.i IFt~Mfl~ fP.st 
17.0\ .2000 

The agreement includes the joint offering of a new four-year full-time degree 
program- "Bachelor of Science (Hons) in Mathem atics / Infor mation 
Technology Education" - from September 2001. 

First International Energy 
Engineering Symposium 
atHKUST 

From 9 to 13 January, more than 
260 energy and t h erma l 
engineering specialists around the 
world attended the Symposium on 
Energy Engineering in the 21st 
Century organised by HKUST's 
Center for Energy and Thermal 

Systems and the Department of Mechanical Engineering. 
A total of 240 papers were presented in the 25 technical sessions, covering a 

variety of topics including heat and mass transfer, various energy efficient thermal 
systems, and clean combustion technology. 

HKUST Postgraduates Shine at Chip Olympics HKUST Mathematician Leads 
China's National 973 IT project Three postgraduate students 

from HKUST's Department of 
Electrical and Electronic 
Engineering were invited to 
present two pape r s at the 
International Solid State Circuits 
Conference, familiarly known as 
the "Chip Olympics", in San 
Francisco from 7 to 9 February. 
The University was represented at 
the Conference by (from left) Dr 
Johnny SIN, Mahender KUMAR, 

Vincent CHEUNG, and Dr Howard LUONG. Kumar's research partner, Yue TAN, 
was unable to attend. 

At the Conference, Cheung demonstrated an innovative technique enabling 
analog circuits to achieve high performance under a low voltage supply. 
Meanwhile, Kumar demonstrated the work that he and Tan have done using a 
low-cost microfabr ication technology to implement the circuitry of a radio 
frequency power amplifier-the mobile phone component most difficult to 
integrate on a single chip. 

This is the third time, and second year running, Hong Kong researchers have 
been invited to present their work at the Conference. All the previous invitees 
were also postgraduates at HKUST. 

Dr Du Qiang, Associate Professor in the 
Mathematics Department, has recently been 
appointed by the Chinese Government as Chief 
Scientist of an information technology 
research project under the National "973" Key 
Basic Research Developments Program. The 
proj ect, entitled "Large Scale Scientific 
Computation Research", received an initial 
two-year funding of over 13 million yuan from 
the Ministry of Science and Technology. 

Dr Du is the second HKUST scientist to head 
a "973" project. Dr Jun Gu from the Computer 
Science Department was one of the 11 Chief 
Scientists appointed when the Program was 
inaugurated last 
year. So far, Drs Du 
and Gu are the only 
two researchers 
from Hong Kong 
who have been 
appointed to lead 
"973" projects. 

SPRING 2000 Published by Office of University Development and Public Affairs. For information : tel 18521 2358·6302 or fax 1852J 23 58-0537 



N 111llIBlm ~ 學
一一切

SPRING 2000 .. 自個_._----晶--~--
ASS1ST ANT PROFESSOR OF 
COMPUTER SCIENCE 

Chi Kellng T ANG 
鄧智強博士
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VISITING ASSOCIATE PROFESSOR 
OF CIVIL ENGINEERING 

George S B lRRELL 

University of SOllthern California 
(Compllter Science) 
Demonstrator, Hong Kong University of 
Science and Technology 
Image-based rencJering; vision-based intelligent 
systems; mecJical imaging ancJ vislIalization; 3-D 
inferenc巴金om vicJeo seqllences. 

PhD 

Research Interests 

1999 

1993-95 

University of Michigan (Architecture) 
Dares Estat巳s Professor of Property 
Developm創刊， Finance an cJ Managem巴nt at 
U恥lIST

Constrllction managel1lent an cJ contracting; 
project management; real estate developl1l巴nt ，
investment ancJ generalmanagement 

1978 ArchD 
1992-99 

Research Interests 

ASS1ST ANT PROFESSOR OF 
ELECTRICAL & ELECTRONIC 
ENGlNEERING 

Wai HoMow 
j繆偉豪博士

Chinese University of Hong Kong 
(Information Engineering) 
Assistant Professor, Nanyang 
Technological University , Singapor巳
Turbo cocJing; nonlinear equalization; CDMA 
l1lultiuser detection ; mllltiaccess co cJ ing; 
spreacJing sequ巴nces ; information theory. 

ASSOCIA TE PROFESSOR OF 
INDUSTRIAL ENGlNEERLNG AND 
ENGINEERING MANAGEMENT 

Chung-Lun LI 
李仲麟博士

Research Inter白的

1997-99 

Columbia University (Op巴rations
R臼巳arch)

Associat巴 Professor， John M Olin School 
of Business, Washington University 
Sche cJ uling; logistics; inventory control; 
cO l1lbinatorial opti l1lization. 

Res巴arch Interests 

EngScD 

1995-99 

1990 

ASSISTANT PROFESSOR OF 
ECONOMICS 

Yan Yu 
郁燕博士

ASSOCIATE PROFESSOR OF 
FINANCE 

Sudipto DASGUPTA 

Duke University (Economics) 
Mechanis l1l cJ esign ; eqllitable allocation 
rules; theory of firm. 

1999 PhD 
Research Interests 

University of SOllthem California (Economics) 
Professor, Jawaharlal Nehru University , 
In cJia 
Corporate finance; indllstrial organization 

M 
1988 PhD 
1998-2000 

ASSIST ANT PROFESSOR OF 
PHYSICS 

Ning WANG 
王寧博士

F
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University of Scienc巳& Technology, 
Beijing (Materials Physics) 
Assistant Professor, City University of 
Hong Kong 
Nanomaterials; crystal growth; qllasicrystals; 
electron microscopy; magnetic alloys, sllper
hard matelials ancJ semiconcJlIctor thin fùms 

Research lnterests 

Res巴arch Inter巴sts

1997-2000 
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Mission, Vision, and Objectives Statement 

MISSION 

To advance learning and knowledge through teaching and research, particularly: 

(i) in science, technology, engineering, management and business studies; and 

(ii) at the postgraduate level; 

and to assist in the economic and social development of Hong Kong. 

VISION 

To be a leading university with significant international impact and strong local commitment. 

· Global To be a world-class university at the cutting edge internationally in all targeted fields of pursuit. 

· National To contribute to the economic and social development of the nation as a leading university 

in China. 

· Local To playa key role, in partnership with government, business, and industry, in the development of 

Hong Kong as a knowledge-based society. 

~~ 

OBJECTIVES '*' 
· Students To give all students, undergraduate and postgraduate alike, a broadly based university experience '*' 

that includes: superior training in their chosen fields of study; a well-rounded education that enhances '*' 
the development of their creativity, critical thinking, global outlook, and cultural awareness; a campus '*' 
life that prepares them to be community leaders and lifelong learners. '*' 

~ 
· Faculty and Staff To provide a dynamic and supportive working environment in which faculty and staff '*' 

may continually develop intellectually and professionally. '*' 
~ 

· Research To be a leading institution for research and postgraduate study, pursuing knowledge in both '*' 
fundamental and applied areas, and collaborating closely with business and industry in promoting '*' 
technological innovation and economic development. '*' 

4'-
· Campus Culture To provide an open environment and atmosphere conducive to the exchange of knowledge, '*' 
views, and innovative ideas among students, faculty, staff, and visiting scholars. '*' 

'*' · Commitment to Hong Kong To promote and assist in Hong Kong's economic and social development, '*' 
and to enrich Hong Kong's culture. ~ 

i' 
~ 
~~ 



The Formulation of HKUST's MVO 

The mission of the University was decided in 1986-87 by the Planning Committee and was written into 

what is now the Hong Kong University of Science and Technology Ordinance, Chapter 1141 of the Laws of 

Hong Kong. It was called the University's "Objects". 

As the University grows, it is a good practice to revisit the mission and develop strategies that will take 

the University to its next level of achievements . Hence the formulation of a more elaborate statement to 

spell out not only the mission, but also the vision and objectives of the University. The wording in the 

mission has not been changed since it is already a part of the La'ws of Hong Kong. 

The process to formulate this Mission, Vision, and Objectives Statement began under the leadership of 

the new Council Chairman, Dr Vincent H S Lo, in August 1999, when a special task force of the Council 

was formed. During a 6-month period, the Senate, the Executive Committee of the Students' Union, the 

staff, the Court, and the full Council were consulted. Many suggestions were received and incorporated. It 

has truly been a collective effort. 

The chart below traces the time sequence of the work carried out in parallel by the Council and the 

University Administration . 

.----
1 -

Time Council-led Administration -led Completion Date 

! (long term) (near term) 
-

Academic Review 311999 

~ 
8/1999- Mission, Vision, and Current Triennium (1998-2001) 8/ 1999 
3/2000 Objectives Statement Academic Plans Reconfirmed 

~ 
Next Triennium (2001-2004) 1111999 

Academic Plans 
Submitted to UGC 

~ 
3-5/2000 Strategy Development Inventory of Resources 4/2000 

~ ~ 
Needs Assessment 5/2000 

3-10/2000 Action Plans 
(including 

fundraising) 


