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Novel system
to prevent floods
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Dr Chau Kwok-wing, Associate
Professor of the Department of Civil
and Structural Engineering, has been
honoured with a State Science and
Technology Award (second class) from
the State Council for a joint research
project entitled “Multiobjective decision
making and rainfall-runoff prediction
theories for complex flood control
system for reservoirs”.

Working in collaboration with Prof.
Cheng Chun-tian of the Dalian University
of Technology and Prof. Li Deng-feng

of the Dalian Naval Academy, Dr Chau
has developed a sophisticated theory
that takes into consideration different
factors related to the prediction of
rainfall and flooding.

This theory provided a solid foundation
for the subsequent development of a
reservoir flood-control operation system
pioneered by Dr Chau and his team,
who took 60 reservoirs and four river
basin floodwater forecasting systems in
the Chinese mainland as their models.

The newly developed system allows
decision makers to analyse and forecast
floodwater levels based on their existing
knowledge, historical flood control
cases and real-time information. This
facilitates the formulation of flood
control proposals in a timely manner.
The expandable nature of the system
also renders it highly practicable, and its
forecasting accuracy is greater than 90
per cent.

To date, the system has been installed
in more than 100 medium- to large-sized
reservoirs in the Chinese mainland. It
has also been successfully applied to
the flood control system centred around
the Three Gorges Reservoir for flood
system planning, and to the Liao,
Hun and Tai rivers for the real-time
operation of reservoirs.
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New equipment makes breast
cancer diagnosis more accurate

and convenient
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Breast cancer is a leading cause of death
worldwide and is the fastest growing
cancer amongst women in Hong Kong.
Making use of advanced ultrasound
technology, a research team led by Prof.
Zheng Yongping, Professor of the PolyU
Department of Health Technology and
Informatics and Associate Director of the
Research Institute of Innovative Products
and Technologies, has successfully
developed a low-cost and compact
Ultrasound Elasticity Imaging System
for the examination and diagnosis of
breast cancer.

In collaboration with the Shantou
Institute of Ultrasound Instruments Co
Ltd, a Guangdong-based ultrasound
diagnostic company, and with funding
support from the industry and the Hong
Kong SAR government, the research
team has incorporated a novel algorithm
into conventional ultrasound scanners to
achieve elasticity imaging.

.

The basic principle underlying elasticity
imaging is the mapping of tissue
stiffness so that the tumour region

can be clearly viewed. The technique

is similar to manual palpation with the
fingers, but is more accurate in medical
imaging and produces quantitative
information. It has been reported that
ultrasound elasticity imaging together
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Comparison of existing technology with the new system BERKMTEFHESE 2 L&

Bulky, about the size of a three-door
refrigerator
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About HK$1-2 million
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Primarily for use in hospitals
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Compact, about the size of a desktop computer
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Manufacturing cost can be reduced by one-tenth, making
it more accessible to the community at large and to less
developed countries
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Can be easily installed in clinics, making breast cancer
screening more convenient and allowing the earlier
provision of treatment
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with conventional B-mode imaging can
significantly improve the accuracy of
breast cancer diagnoses. It is particularly
important that women below the age of
50 undergo ultrasound breast cancer
screening because mammography is
normally not suitable for them, given the
density of the breast tissue at a younger
age. The University has filed a patent for
this breakthrough technology.

PolyU researchers have been working
with hospitals in Guangdong and
Shanghai to use the new system

in clinical trials, and are looking for
collaboration opportunities with
hospitals and clinics in Hong Kong.

The system is the first Chinese ultrasound
scanner to have an elasticity imaging
function, and is a successful example of
how the University’s cutting-edge applied
research can add value to manufacturers
in the Pearl River Delta Region.
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At the 13th China Beijing International Hi-Tech
Expo held in Beijjing in May, Prof. Zheng (first
from right) introduced the PolyU-developed
ultrasound elasticity imaging system to Ms Liu
Yandonag (first from left), Member of the Political
Bureau of the CPC Central Committee and
State Councillor. Ms Liu said she hoped that
Hong Kong and mainland enterprises could
further their collaboration and exchanges in
science and technology.
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Ultra-precision machining
technology helps develop
optoelectronic industry
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The PolyU research project

entitled “Ultra-Precision Machining
Technology of Freeform Optics and its
Applications” recently won the 2009
Higher Education Institution Scientific
Research Outstanding Achievement
Awards-Technology Progress Award
(Second Class) presented by the
Ministry of Education’s Centre for
Science and Technology Development.
The principal researchers, from the
Department of Industrial and Systems

Engineering, include Prof. Lee Wing-
bun, Dr Cheung Chi-fai, Dr Sandy To
Suet, Dr Jin Bo-jiang, Mr Kong Ling-
bao and Dr Wang Wen-kui.

The rapid development of ultra-
precision machining technology

is enabling the fabrication of non-
rotational symmetry freeform optics,
and ensuring the supply of high quality
but low cost optical components for
the optoelectronic industry.

The project team began researching the
mechanism of ultra-precision technology
in 1990 and was the first to develop the
design and manufacturing capability

of freeform elements and optical
microstructures for photonics and
telecommunication products in Hong
Kong and the Chinese mainland. It has
successfully developed five technological
innovations and an integrated system for
optical design, ultra-precision machining
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and the precision measurement of
freeform optical components.
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“Trenchless” technology for
underground pipeline fosters

sustainable urbanization
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Working in collaboration with the
industry and utility companies, civil
engineering experts at PolyU have
made great strides in expediting the
use of “trenchless” technology for
installing underground utility pipelines
in Hong Kong. This technology will
help minimize the nuisance of public
works for both traffic and businesses
on the surface.

According to Dr Lu Ming, Associate
Professor at the Department of
Civil and Structural Engineering,
the use of microtunnelling and

pipe jacking to install subsurface
pipelines is more community and
environmentally friendly than
traditional trench digging for well
developed, densely populated cities
such as Hong Kong.

Led by Dr Lu, the academia-industry
research team has developed the
TunnelingGSV (GSV stands for guide,
sense and visualize) system. This is
coupled with a sophisticated micro
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tunnel boring machine (TBM) that
operates like an underground robot
for piping work.

TunnelingGSV continuously and
automatically surveys the TBM'’s
positions by a robotic total station
and identifies any tunnel alignment
deviations in real time.

Through wireless data
communication and computer
visualization, TunnelingGSV
renders the underground working
environment in real-time 3D
computer graphics, supplemented
with the use of Internet technology
to enhance communication. This
breakthrough provides engineers
with greater convenience in
microtunnelling and pipe jacking
based on the integration of
automated data collection and real
time computing.

With the assistance of the Hong
Kong and China Gas Company
Limited, CLP Power Hong Kong
Limited, Black & Veatch, Kum
Shing Construction Company
Limited and Reliance-Tech

Limited (a subsidiary of Chun Wo
Development Holding Limited), the
first prototype of the TunnelingGSV
system was put to work at a
microtunnelling site near So Kwun
Wat in Tuen Mun for a three-month
field trial in late 2009. Coupled
with a $12 million micro TBM,

the system was successfully
implemented in the installation of a
55m long section of a 220m-concrete
tunnel 1.2m in diameter laid under

a 40m wide nullah.
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