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B INNOVATION FOR BETTER LIFE 2011-2012

Thank you for your interest in the innovations of The Chinese University of Hong Kong (CUHK). Founded in 1963,
CUHK is a forward looking comprehensive research university. Like all great research universities in the world,
CUHK has the mission to create, preserve and disseminate knowledge. Furthermore, we have committed
ourselves not only to advancing academic research but also upholding the public service.

We would like to share with you some of the recent research results through this booklet. One of our goals is to
support university technology transfer to the industry. Direct commercialization of university research results is
an effective way to facilitate industrial innovation, thereby contributing to the migration of Hong Kong towards a
knowledge-based economy.

To reduce paper consumption, we only provide abstract of our projects here. Detailed information can be found
from the following website:
www.cintec.cuhk.edu.hk/exhibition

If you are interested in our projects, please contact us,
by phone: (852) 3943 8221 or email: enquiry@cintec.cuhk.edu.hk.

Prof. WONG Kam Fai

Director

Centre for Innovation and Technology
The Chinese University of Hong Kong
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Centrifugal Microfluidics Platforms for

Bioassay Automation
st \miRIEEAEEEML ¥

Prof. HO Ho Pui Aaron

Department of Electronic Engineering
BETIEER
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Funded by Postgraduate research studentship

Collaboration with Programme of Biochemistry, School of Life Sciences; School of
Biomedical Sciences; Department of Chemical Pathology, The Chinese University of Hong Kong
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Traditional bioassay is to measure the effects of a biologically active substance in vivo or in vitro using an intermediate
in tissue or cell model under controlled conditions. Bioassays have long been widely used in a variety of applications,
like testing of medical diagnostics and food safety etc. Usually, it requires tedious fluid handling techniques prone to
inducing artifacts and expensive facilities. This project aims to develop centrifugal microfludic platforms targeting true
sample-to-answer compact devices. Centrifugal microfluidics, or “lab-on-a-disk” (LOAD) is a lab-on-a-chip derivative.
It integrates a number of microfluidic function components for liquid operations in a compact disk and controls the
assay process through simple rotation. Advantages include, simplified procedures, reducing the assay time and
sample/reagent consumption, compactness with easy operation, thus enabling industries to explore the huge
business potential in both scientific and point-of-care applications.
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Website #84t : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=264




DNA Chip for Prenatal Diagnosis

5IAER& (D) A a2 ERlES

Prof. LEUNG Tak Yeung
Prof. CHOY Kwong Wai Richard
Department of Obstetrics and Gynaecology
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(From left) Prof. LAU Tze Kin, Clinical Professor (honorary); Prof. LEUNG Tak Yeung, Professor and Prof. CHOY Kwong Wai
Richard, Associate Professor, Department of Obstetrics and Gynaecology, CUHK, show the DNA chip.
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The Department of Obstetrics and Gynaecology at CUHK is the ever-first to introduce the DNA chip in prenatal diagno-
sis in Hong Kong and the Asia Pacific region. It is a specially designed diagnostic chip with a high resolution to detect
common micro-duplication and micro-deletion syndromes, which would not be detected by conventional karyotyping
analysis. Fetal DNA chip can give more comprehensive, higher resolution and eariler results. Conventional method
detect abnormal genome under a microscope,which is limited by its resolution. The DNA chip is able to diagnose more
than 100 recognized genetic syndromes prenatally. It compares the patient’s genome against a reference genome
(normal control or standard) and identifies differences between the two genomes and hence locates regions of
genomic imbalance in the patient. The Department of Obstetrics and Gynaecology, CUHK currently provides this
service.
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Website #84t : http://www.fetalmedicine.hk/en/Fetal DNA_chip.asp
http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=250




Prof. TSUI Bo Yin Nancy

Prof. LO Yuk Ming Dennis

Prof. CHIU Wai Kwan Rossa
Department of Chemical Pathology

A Novel Approach for the Non-Invasive Prenatal
Diagnosis of Sex-Linked Disorders
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Biomedical Sciences

Funded by Innovation and Technology Commission
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Collaboration with Royal Free Hospital, London, UK
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Digital RMD for non-invasive detection of X-linked diseases in maternal plasma.

FI g LRt 5 LB R Al (Digital RVMD)PERL B BRI IEE A E AT B

Current prenatal diagnosis relies on invasive procedures such as amniocentesis and chorionic villus sampling with
risks of fetal miscarriage. Many pregnant women from families at risk for haemophilia decline invasive testing due to
the associated risks. The research team has developed a non-invasive prenatal diagnostic strategy to directly analyse
X-linked disease mutations carried by fetuses. This development would make prenatal testing less traumatic and safer
to at-risk families. We correctly detected fetal genotypes for hemophilia mutations in all of the 12 studied maternal
plasma samples obtained from at-risk pregnancies from as early as the 11th week of gestation. The technology devel-
oped can also be applied to the non-invasive prenatal diagnosis of other sex-linked disorders.
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Award : The project result has been published in the scientific journal, “Blood”.
The Ulla Hedner Haemostasis Award 2011 has been received from the Access to Insight.
Y AR DTIRREATEIT) “MmKk” » A Access to Insight #F Ulla Hedner Haemostasis #18

Website #84E : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=252




Identification of Novel Genetic Markers of Diabetic

Kidney Disease through Genome-Wide
Association Study
AR EREHEREEHREE R KRR BRI BT

Prof. MA Ching Wan Ronald
Department of Medicine and Therapeutics

AR REYRE R AR
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Funded by Innovation and Technology Commission
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CUHK research group from Department of Medicine and Therapeutics discovered genetic markers to predict diabetic kidney
disease in Chinese (from left) Dr SO Wing Yee, Clinical Assistant Professor (honorary); Professor CHAN Chung Ngor Juliana ,
Professor of Medicine and Therapeutics; and Professor MA Ching Wan Ronald , Associate Professor
B CRBEERNR R EYGRE AR EKER A RABRRSRNERET (8 ) SBEREEARFIRES
R R B R R BRI - BEERIER

Diabetes is the leading cause of end stage renal failure in Hong Kong. Genetic factors play a key role in the develop-
ment of kidney disease, which affects 40-60% of diabetic patients. Our group has successfully utilized candidate-gene
approach and identified several genetic factors that can predict development of diabetic kidney complications.
Genome-wide association is a powerful technology to identify novel genetic markers associated with common
diseases, and has recently led to break-through discoveries of genetic markers for type 2 diabetes, cardiovascular
disease, rheumatoid arthritis and cancer, as well as several other common conditions. We utilized this new technology
to identify novel genetic markers for diabetic kidney disease. The novel genetic markers identified will advance our
knowledge of this complex disease and allow the identification of high risk subjects for early prevention and interven-
tion.
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Website #84E : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=265




Development of a Vitamin C Surgical Irrigation

Solution to Improve Healing Outcomes of Surgical
Repair of Tendon and Ligament Injuries

TR CaRUEENERIFEBIRRS

Prof. CHAN Kai Ming

Department of Orthopaedics and Traumatology
i Z AR Y-l
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Funded by Innovation and Technology Commission

HRIFTRHEE &

Overview of the operation theatre conducting arthroscopic anterior  ACL graft in the knee joint, as observed under arthroscope
cruciate ligament (ACL) reconstruction. during ACL reconstruction.This is the site where our
FFENIEETRES T 51 X AHERE T - product will be applied.
FERT R E R - A R A5 FT AR 2 R BT P i
RN EVEBTEYINIARR - A FH7rr e AR BN A -

Tendon and ligament injuries are very common sporting and occupational injuries. Surgical repair provides a
mechanically stable micro-environment for the tendons or ligaments to heal, but the healing outcomes are always
compromised by the low innate healing capacity. Conventional surgical irrigation solution only acts as neutral fluid to
cleanse the surgical sites. Limited modifications of surgical irrigation solution have been proposed to reduce infection
or bleeding, but there is no investigation to develop irrigation solution with an added value to improve healing outcomes.
We propose to develop a new formula of vitamin C supplemented surgical irrigation solution which can promote tendon
and ligament healing. Advantages of this treatment include: readily compatible to any current treatment practices. It is
carried out during surgery and is non-traumatic.The irrigation solution is directly and locally applied to wound,
chemically stable. Additionally, vitamin C has a high safety profile.
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Website #4t : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=247
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Planning of High Density City
— A Pilot Study in Hong Kong

Applying Urban Climatic Information in Urban

RIFHIRER

Environmental &

Green Technologies
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Prof. NG Yan Yung Edward
School of Architecture
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Funded by Planning Department, Hong Kong SAR
HE R A TR B AR B B E

Collaboration with Building Department, National Institute for Land and Infrastructure Management, Japan; Hong Kong Observatory;
Hong Kong University of Science and Technology; The Hong Kong Polytechnic University; Kassel University, Germany
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Source: Planning Department, HKSAR
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The Urban Climatic Analysis Map of Hong Kong
HFRETREREITE

Website #84t : http://www.pland.gov.hk/pland_en/p_study/prog_s/ucmapweb/index.htm

Hong Kong is a high-density city. The effects of high-rise walled buildings arouse people’s concern about the relation-
ships among the building design, building density and air circulation. The objective of this project is to apply urban
climatic information in high-density urban planning. The research takes the approach of “Urban Climatic Map” to syner-
gize climatic and environmental information in urban planning. Geographical information system (GIS) —based
database is created to model the urban microclimate and draw urban climatic maps. Extensive field surveys have been
conducted and the physiological equivalent temperature (PET) is used as an index to quantify the impact of the micro-
climate on people’s thermal comfort. Part of this research findings have been incorporated by Planning Department
into planning regulations and practice guidelines, in a hope to help cities in China cope with the global climate change
issues in their future development.
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http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=248
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Automated and Continuous Monitoring of Polycyclic

Aromatic Hydrocarbon (PAH) in Air Pollutants
BENREER TR SRR

Prof. YUNG Pun To Douglas
Department of Electronic Engineering

BTFIEER
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Funded by Innovation and Technology Commission and
Shun Hing Institute of Advanced Technology
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Sixteen of the common PAHSs have been listed as
mutagenic and carcinogenic by the International
Agency for Research on Cancer.

TARE RS RIS R IS EETT AR %
HRESENIURENYE

Static Mode

An array of microcantilevers coated with different molecular imprinted
polymer detects various PAHs in the air. Mass loading on microcantilevers
translates into a detectable deflection or broadening in resonance frequency,
resulting in two operation modes: static mode and dynamic mode. &
MEBEEREALE ERAS FOREAY  RAZETHSBESE - 6 &4 o L
BRNERRNNERERASUNEREE - RIEWERFERR : gigm Prof.Yung (middie) and his research team
ANBREEL - SABEHF (PR ETF/IE

Polycyclic aromatic hydrocarbons (PAHs) are a ubiquitous family of organic compounds commonly associated with air
pollution as a result of incomplete combustion of organic substances. Exhausts from vehicles and electronic waste
disposal are two major contributing sources. Sixteen of the common PAHs have been listed as mutagenic and carcino-
genic by the International Agency for Research on Cancer. The current Air Pollution Index in Hong Kong only reports on
pollutants such as nitrogen dioxide, carbon monoxide and respirable particulates, but with no measurement on PAHS,
despite their significant health implications.

PAH is traditionally measured by high-performance liquid chromatography, which is expensive and time-consuming.
The research team is developing a molecular imprinted polymer technique to detect airborne PAHs through the use of
a microcantilever-based sensor. The goal is to deliver an automatic and field-deployable PAH measurement device to
fulfill the increasing demand in environmental monitoring and health assessment in Hong Kong and Mainland China.
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Website #84E : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=258




Rational Design of Plasmonic Crystals to Increase
the Efficiency of Light-Emitting Diodes (LEDs)

M A ERE T AT RSB H S Y e REE

Prof. ONG Hock Chun Daniel
Department of Physics

YIEEZ
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Funded by Innovation and Technology Commisson
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According to our experiment results, the emission efficiency of LED with plasmonic crystals (right) is three times
higher than that of untreated one (left).
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Due to the higher refractive index of light-emitting materials, emission from LEDs suffers from high total internal
reflection, which lowers light emission efficiency and increases heat dissipation and power loss. By using periodic
metallic array, or plasmonic crystal, with appropriate geometry, we are able to channel emission to the electromag-
netic resonance modes present on the array rather than being lost in the internal reflection. The emission can then
be recovered from the resonance modes, resulting in higher emission efficiency. Our experiment result has shown
three times increase of emission from organic LED chip. Since metal invariably is used as electrode for carrier injec-
tion, our plasmonic crystals can serve not only as electrode but also as a facilitator to increase light emission
efficiency of LEDs in the future.
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Soybean “Homecoming” ARSI

Food & Healt

IN=IEIES

Prof. LAM Hon Ming Funded by UGC-AoE Plant and Agricultural Biotechnology Center;
School of Life Sciences Research Grants Council, Hong Kong University Grants Committee;
iR s K.S. Lo Foundation and Lee Hysan Foundation
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Collaboration with BGI-Shenzhen BEHARBHEEYZAGWREYE -
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Genomic differences between
wild & cultivated soybean
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Regular soybean HEFHREAR
B New drought resistant soybean

Soybean is an important cash crop originated in China ~5000 years ago and China has the richest collection of wild
soybean germplasms. Soybean provides the most affordable sources of dietary protein and edible oil. It is also an
environment friendly crop due to its symbiotic nitrogen fixation capacity. We employed high-throughput genomic
sequencing technology to explore novel genes from wild soybeans that may help to increase the adaptation of
soybeans to adverse environments. Through this research, the research team verified that wild soybean has a higher
genomic diversity than cultivated soybean. They mapped the genomic differences between wild and cultivated
soybeans and extracted genomic information to facilitate soybean breeding. The research team disrupted the domi-
nance of industrialized countries in advanced soybean research. Their ultimate goal is to strengthen the sustainable
soybean cultivation in her “home”, China.
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The research finding was published as a cover story in the renowned scientific journal “Nature Genetics”.
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Website #4 : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=246
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ARRER First-Stage Development of Platform for
i Authentication of Dried Seafood and Tonic

Food Products
e ek SHEREa ISR

Funded by Innovation and Technology Commission Prof. KWAN Hoi Shan
Ehgﬁl%‘?ﬂ&%ﬁ% School of Life Sciences
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Collaboration with The Hong Kong Polytechnic University, S.G.S. Hong Kong Limited,
Castco Testing Centre Limited, Hing Kee Java Edible Bird's Nest Company Limited,
Imperial Bird’s Nest International Company Limited, Choi Yue Trading Company
SRR ETRETRE EWEAASTERAR  BhEER+H ERAF
B EREHEERAR  ERBEEERAR - WREBHAF

Dried sea cucumber samples with the same name Our study involves some of the high valued dried seafood
and categorX claimed and bird nest products marketed in Hong Kong
e RS LY e Rl BroeEt B RAEERESHRR ERk R R

Because of its duty-free status, Hong Kong has been recognized as the largest regional entrepét for dried seafood and
tonic food products. However, the trade and the relevant authorities have difficulties in verifying the identity and
species of these products for authentication, quality control and assurance. This project will develop a platform for
DNA-based species authentication of common dried seafood and tonic food products in Hong Kong. The platform will
enable the trade to regularly monitor and verify the identity of their products and will also provide the authorities
concerned with molecular references for monitoring mislabelling and fraudulent substitution intermittently occurred in
the local market. In the long-term, the platform will serve as a major component to set up a comprehensive food safety
and quality management system for these food products. The database and platform developed in this project will help
the local industry to enhance their reputation by strengthening the confidence of the public and tourists in purchasing
the dried seafood and tonic food products of Hong Kong.
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Website #4: : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=257




Intelligent Anti-Sprain Sport Shoe sanns
PhER R EE e 00d & Hea

Prof. FONG Tik Pui Daniel Prof. LIAO Wei Hsin

Prof. CHAN Kai Ming Department of Mechanical and Automation Engineering
Dr. YUNG Shu Hang Patrick BRELE L TEERA

Department of Orthopaedics and Traumatology 2 A B

BB R AIBEA Prof. LEE Tan

Paliiibo G Department of Electronic Engineering

BRI BFLRBA

ARERE & IRE6d

Funded by The Hong Kong Research Institute of Textiles and Apparel (HKRITA)
and Innovation and Technology Commission
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Intelligent anti-sprain shoe is applicable to different %iﬁﬁﬂ{%ﬁﬁ‘éﬁﬁ@%ﬁﬁ?

sports such as running. A prototype of intelligent anti-sprain sport shoe
P 1k R B 1 rE R ] B R N R R A S

Blanpas -

Ankle sprain is the most common single type of sport-related injury. The research team has successfully developed a
prototype of the intelligent anti-sprain sport shoe, which can actively provide protection when needed. The shoe
consists of three parts: sensing, identification and correction. It has a sensor to detect the ankle motion in a real time
manner. The identification part can determine the sprain risk based on the data collected. If the motion is dangerous,
the correction system will be initiated to delay or stop the sprain motion. The corrective system is a myoelectric stimula-
tion device, which can deliver electric signals to the peroneal muscles at the lateral shank to correct the spraining
motion. It is a revolutionary innovation of functional sports apparel. It is also the first intelligent anti-sprain application
system in the sports area around the world and applicable to different sports.
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The current invention is a simple passive device with low cost but would maintain basic hand functions for most daily
tasks of patients with lost fingers. A ring-like detachable structure is to be designed to attach the prosthesis to the
remaining finger bone with the surrounding muscles and soft tissues. The artificial finger joint is made with a
rebounded type progressive hinge lock starting from full extension of the whole finger joint. The hinge lock can be
moved in one direction passively (to reproduce finger flexions) and would resist forces to the opposite direction unless
the joint is passively unlocked. Such design provides simple passive flexion adjustment and serves as an inexpensive
prosthesis for patient having finger amputation to regain basic hand function. The prosthesis restored the opposition
function of hand of single or multi-finger amputees. By applying enough prosthesis on the involved hand, it is possible
for them to pick up large heavy object.
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Using bacteria as an information storage device was proposed about a decade ago. However, a CUHK team was the
first to use the plasmid DNA of Escherichia coli to encrypt and store information not only in the form of text, but also in
the forms of images, biological barcodes, etc. In order to store a massive amount of data, the team proposed to
fragment the information and store them in bacteria. A novel information processing system was invented to recon-
struct the original information. With this technology, it is estimated that one gram of bacteria can store data of up to
900,000 GB (gigabytes), which is equivalent to 450 hard drives, each with 2 TB (terabytes) of storage capacity. The
biocryptography system has a great potential for long term and large scale data storage, and is also applicable to the
production of genetically modified food and organisms.
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Award: The student research team won gold at the International Genetically Engineered Machine (iGEM)
2010 competition organized by the Massachusetts Institute of Technology (MIT) in the US.
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Website #84t : http://2010.igem.org/Team:Hong_Kong-CUHK
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FADE: Achieving Assured Deletion for Cloud Storage

To reduce the financial overhead of data storage, enterprises and government agencies can now outsource data
storage management to third-party cloud storage services (e.g., Amazon S3), which provide abundant storage
resources for hosting terabytes of data on an on-demand basis. With the advent of mobile devices, individuals can
also be benefited from cloud storage by moving personal data, such as photos or videos to the cloud.

We design and implement a secure overlay cloud storage system called FADE, a practical cloud storage system that
protects outsourced data with the guarantees of assured deletion. FADE seeks to be compatible with today’s cloud
storage infrastructures, in order to create a new value-added security service to the emerging cloud storage technol-

0ogy.

Our main idea is to decouple the management of encryption keys and outsourced data, such that the encrypted data
is stored on the cloud provider, while a smaller size of encryption keys are fully controlled by the data owner. To
achieve assured deletion, we delete keys of an encrypted file and make the encrypted file copy unrecoverable.
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| LiveDFS: Improving storage efficiency via deduplication

‘ Deduplication is an emerging technique recently adopted in data centres. Such technology exploits and removes data
redundancy stored on the physical media. With the redundancy removed, the storage space will be saved. Typically,
a 10- to-1 saving ratio can be achieved in archiving storage servers. Through LiveDFS developed by CUHK, middle-
class and low-end storage manufacturers can assemble their own deduplication-enabled storage servers. SMEs can
be benefited by reducing the number of servers deployed. In long-term, with the widespread of the deduplication-
enabled servers, we can protect our environment by cutting down the total energy consumed by servers.

LiveDFS implements a block-level data deduplication strategy. Our approach is to exploit the redundancy of the data
blocks. While the system is saving a file, if there exists an identical data block on the disk, LiveDFS will then share the
found data block instead of creating a new data block. For example, when File A is copied to File B, the content of
File A will be shared with the content of File B. This can reduce the space consumed by half, comparing to traditional
file systems.
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NCFS: Achieving fast data repair using network coding

Distributed storage systems store massive amounts of data over a set of storage nodes that are distributed over a
network. One key feature of distributed storage is data reliability based on the redundancy of data storage. Specifi-
cally, given the pre-determined level of redundancy, the distributed storage system must sustain normal /O opera-
tions within a tolerable number of node failures. In addition, in order to maintain the required redundancy, the storage
system must support data repair. A critical issue is how to achieve timely repair process, so as to minimize the chance
of data unreliability when more nodes are failed.

NCFS is designed as a proxy-based distributed file system that interconnects multiple storage nodes. It uses network
coding-based storage schemes to allocate data blocks in different storage nodes. We enhance the file system to
support the data repair operation using network coding. That is, if a node is failed, then the repair operation will (i)
read data blocks from survival nodes, (ii) regenerate lost data blocks, and (iii) write the regenerated blocks to a new
node. Existing theoretical studies and our experiments show that network-coding-based storage schemes minimize
the repair time compared to traditional RAID-like storage schemes.
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‘ 3G user populations have grown rapidly in recent years and soon more users will be connected via mobile data
networks than wired networks. Nevertheless the key Internet transport protocol - Transmission Control Protocol
(TCP), is still rooted in wired networks, and its performance is hitting a serious bottleneck in mobile networks - our
experiments revealed that TCP can achieve merely one-third of the bandwidth available in today’s 3G networks.

This project develops a novel traffic accelerator to resolve TCP’s performance bottleneck in mobile data networks. Our
preliminary feasibility study showed that the mobile accelerator can increase the achievable throughput of existing
TCP traffics by over three times, thus enabling mobile operators to instantly raise their network service quality to a new
level. No hardware or software change in content provider, handset or client terminal is required. This will also pave
the way to the emerging mobile technologies such as LTE and 4G which promises even higher bandwidth, strengthen-
ing Hong Kong’s leading position as an information hub.
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Wireless service providers need to be able to continuously monitor the network Quality-of-Service (QoS) and the
Quality-of-Experience (QoE) received by its users. This is so that the providers can collect the necessary feedback
to optimize their networks, in order to achieve customer satisfaction while operating cost-effectively. This project
proposes to design and develop a configurable, scalable and extensible measurement platform on mobile devices
that will allow us to monitor network-level QoS performance metrics, do real-time mining of the collected data and
perform real-time estimation of the user-perceived QoE of multimedia streams. Using this distributed platform, we will
conduct extensive field measurements on commercial wide-area wireless networks to evaluate the joint effects of
wireless network transmission artifacts, heterogeneous mobile devices, multimedia content and codec parameters,
on the perceived QoE of multimedia streams. The findings of these measurements will provide critical data and
insights for the providers to re-engineer and optimize their wireless networks for different types of emerging multime-

dia services.
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We propose to develop content-based object image indexing and retrieval technology for surveillance application. It is
aimed to help users to search video contents from huge library of surveillance videos.

In a search process, inquiry can be made with sample image, sketch or pre-defined colour or texture samples. Search
from a very large multimedia database can be done through interactive inquiry and feedback mechanism.
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Nowadays there are tens of thousands of surveillance cameras in large cities, and they collect a huge amount of
video data at every moment. There is an urgent need to develop intelligent video surveillance systems to efficiently
extract useful information from video streams. Our system can automatically detect, track and recognize objects of
different categories, analyze the activities of objects, and detect abnormal and dangerous activities. It has wide appli-
cations in different fields, such as homeland security, anti-terrorism, anti-crime, searching for suspects and lost
persons, detection and prediction of accidence, monitoring patients, elderly and children, and traffic management.
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EagleEye is the ultimate solution for outdoor exploratory learning in topics such as geography, biology, culture, and
sustainable development. The software platform consists of a front-end on a GPS-enabled UMPC or tablet computer,
allowing student-centered exploration of an outdoor environment using location-based guidances. Students can
access learning materials designed by course teachers in an on-demand fashion. The back-end PC-based console
allows teachers to pre-load and tag map images, and attach tailor-made learning materials such as multimedia
artwork, guiding notes and learning task deployment. The console also enables teachers to monitor the exploration
tracks of the individual student groups and collect student submissions at the end of the learning activity.
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The CAPT system can pinpoint the erroneous pronunciations of Prof. MENG (first row middle) and her research team
Chinese Learners and diagnose the errors (indicated in red) to ZEERHET (R R AR gE/ ME

generate instructions for improvement.
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As Hong Kong is a dynamic, international metropolis, we are often surrounded by different world events. It is critically
important that we acquire communicative competence in English. However, the process of second language (L2)
acquisition is interfered by well-established perceptions and productions of sounds in the primary language (L1). We
often observe notable L1 (i.e. Chinese) interferences with L2 (i.e. English) speech. The interferences are ingrained with
age and hamper acquisition of proficiency. Improvements require persistent and individualized training.Moreover,
recent advancements in Internet technologies have opened up new possibilities for an accessible, round-the-clock,
self-paced and personalized platform in CAPT. We believe that an Internet-based CAPT platform that can potentially
assist a vast number of Chinese learners in achieving communicative competence and overall proficiency in spoken
English.This system is being used in The Chinese University of Hong Kong, for classes offered by the English
Language Teaching Units, Faculty of Education. Besides, it is also available to all users of the Independent Learning
Centre (ILC).
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The project developed a spectrum of sensor-integrated active RFID technologies for tracking and monitoring food
safety and quality during the process of food storage and delivery throughout the whole supply chain.

The sensor-integrated active RFID technology comprises of three major components:
1.Sensor-integrated active RFID tag and reader

2.Advanced anti-collision algorithm for wireless communications

3.Communication protocol to support sensor data and tag memory management

The technology is capable of tracking different information about the food product, namely its source information,
logistics, handling operations, consumption as well as the environmental data (e.g. humidity and temperature). There-
fore, it can ensure a high and consistent level of food safety and quality; and facilitate Hong Kong’s food quarantine,
inspection and customs clearance processes.
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System and Its Applications
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This system provides a total solution for various indoor applications where real time position information is critical. The
system is built on a proprietary smart antenna technology and an active RFID technology at 2.4GHz. An advanced
network controller allows a user defined scalable network deployed in any specific application scenarios. A universal
USB interface is built in with RFID tags, which allows user-defined external sensor modules to be integrated in a
specific application. A complete RFID middleware and API are also available for any large scale applications.

Potential Applications :

1. Hospital patient service, infectious disease control 3. Warehouse management

and valuable asset management

4. Equipment flow management and real time multiple

2. Indoor personnel tracking and logistics management variable status monitoring

Major Technical Features :

1. Active RFID tags with a universal sensor interface 5. Capability of flexible scaling to multiple monitoring

2. = 1m positioning accuracy

groups and zones

3. Comprehensive RFID middleware for a large scale 6. Simultaneously tracking of up to 40 tags in each

network application

user-defined monitoring group

4. Advanced anti-multipath algorithm and pre-signal 7. Low cost tags and infrastructure equipment and easy

processing modules

installation procedure

Website #84E : http://appsvr.cintec.cuhk.edu.hk/exhibition//project.php?pid=249
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System architecture of Web information mining and decision support
platform for the modern service industry

This project aims to design and develop an intelligent information platform to support modern service industry
between Shenzhen and Hong Kong. The platform will make use of Web Mining (WM) technique to retrieve relevant
commercial information from websites in both sides, Information Extraction (IE) to extract objective Information about
companies, Social Network Analysis (SNA) to analysis the social networks related to the companies, as well as Opin-
ion Mining (OM) to mine customers' opinions about the companies. In this way, Shenzhen and Hong Kong compa-
nies can know each other better to facilitate any collaboration. Further, in their order of relative importance to
Shenzhen/HK collaborative economic development, we shall apply our technology to the following application areas,
innovative finance, modern logistics, advanced tourism, network information and service outsourcing.
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Wavelength Division Multiplexing (WDM) technology is usually used in optical access networks. The high cost of
conventional 1I-V semiconductor distributed feedback (DFB) lasers remains a crucial issue for Wavelength Division
Multiplexed (WDM) optical access networks. Unlike long-haul optical fiber networks where each wavelength is shared
by many end-users, the cost of each wavelength-specific channel in an optical access network is borne by only a few
(or even one) end-user. We propose a low cost alternative to conventional lasers using silicon-based planar lightwave
circuits (PLC). The cost of photonic packaging typically dominates the cost of an optical component and here we
propose to generate multiple wavelengths but with the cost of single package. Thus the per-wavelength channel costs
of the multi-wavelength WDM transmitter can potentially be several times less than a packaged DFB laser.
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Treebot
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Treebot can climb a wide variety of trees for inspection, maintenance, pest control and other forestry work.

JEREBRA REETRRBRIET  BYmEMA  RERRBERFRETLLE -

Treebot which weighs only 600 grams is the world's lightest, smallest and most flexible tree climbing robot. Composed
of a novel continuum maneuvering structure and a pair of tree grippers, Treebot has high maneuverability, adaptability
and is able to attach on a wide variety of trees with a wide range of gripping curvature. It can move freely on the
trunk,between branches, and reaches different location on the tree. It is equipped with tactile sensors to explore the
climbing environment, so that it can climb trees autonomously. With 1.75kg payload capability, Treebot can carry
instruments and assist workers in climbing trees for the inspection, maintenance, pest control or other forestry work,
so as to reduce the risk of injury and improve efficiency. Treebot can also be used to monitor the arboreal environment
for ecological research.
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A Magnetorheological (MR) Fluid-Assistive Machine

for Optical Element Polishing
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Cross sections comparison of the 100 mm diameter optical flat Working concept of our MR polishing process
at the beginning (black line) and end (green line) of polishing and magnetic field pattern
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MR fluid-assistive technology is originally developed by overseas company for high precision polishing of optical
elements. In this project, we designed and constructed a rather economical MR fluid polishing machine to conduct
experimental study of MR polishing technology. The key difference between our machine and the overseas machines
is that a permanent magnet is being utilized in our polishing wheel to magnetize the iron particles in MR fluid. Moreover,
our machine does not have a delivery system for MR fluid as in the overseas machines but feature a container instead
to replenish the MR fluid onto the polishing wheel. We also adopted our own special composition of MR fluid for utiliza-
tion. A circulation system to bump abrasive solution onto the workpiece through a delivery tube is also installed. Our
machine also utilized feedback information from intermittent interferometric measurements to induce polishing strategy
for the subsequent iteration. Experimentation results on our machine via a 100 mm diameter optical flat shows that a
photovoltaic (PV) surface error of 0.285\ and a RMS surface error of 0.032\, A=632.8nm, can be attained.
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Specially designed nozzle for formation of magnetorheological jet Fabricated mechanism for magnetorheological
e BB T AR TRV B TE E DU BB B 3 R jet finishing of optical elements
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Freeform component is becoming a much desired feature in modern optical systems due to their marked advantages in
aberration reduction, enhanced image quality, compact configuration and weight reduction, and more. The main
challenge in freeform optics remains to be the lack of a practical and standardized method for the design and fabrication
of its components. For design, difficulties arise in that optical properties must be obtained through the end-to-end tracing
of millions of characteristics rays from source to target. On the fabrication side, due to the complicated shapes and
curvatures, novel mechanisms and processes beyond traditional approaches must be envisioned. The present project
aims at developing a platform to explore the design and fabrication of a selected class of freeform optical pieces. For a
focus study, we will explore some of the optical design and analysis issues of the selected elements, while devoting the
main effort on the mechanism construction and processing for reliable and quality fabrication of the pieces. Success of
the present project will greatly elevate the industrial capabilities in Hong Kong and China in optical products that have
been dominated by the US, Europe and Japan manufactures.
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Surface flattening has numerous applications in sheet manufacturing industries, such as garment industry, shoe
industry, toy industry, furniture industry and ship industry. Motivated by the requirements of those industries, Wire-
Warping approach presented in 2007 is exploited to generate 2D patterns with invariant length of feature and bound-
ary curves. However, strict length constraints on all feature curves sometimes cause large distortions on 2D patterns,
especially for those 3D surfaces which are highly non-developable. Thus, our research team presents a flexible and
robust extension of WireWarping by introducing a new type of feature curves named elastic feature.

On these new feature curves, instead of strictly preserving the exact lengths, only the ranges of their lengths are
controlled. To achieve this function, a multi-loop shape control optimization framework is proposed to find the
optimized 2D shape among all possible flattening results. Besides, we also present a topology processing algorithm
on the network of feature curves to eliminate cases that lead to numerical singularity. Experimental results show that
the WireWarping++ can successfully flatten surface patches into 2D patterns with more flexible shape control and
more robust numerical performance.
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Highly parallel Boolean operation for osseous scaffold model Topologically faithful slicing of pelvis model for rapid prototyping
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The market-available solid modelers (e.g., ACIS and Parasolid) use the boundary representation (B-rep) to present the
shape of an object in computers, they lack of efficiency and prone to robust problems. Our research team introduces a
novel solid modeling framework using Layered Depth-Normal Images (LDNI) to represent solid models. At present, the
programmable components of the Graphics Processing Unit (GPU) allow the use of its high-performance parallel archi-
tecture to accelerate many graphics and scientific applications. Our representation therefore can take advantage of this
architecture on modern graphics hardware and shows great improvement in efficiency. To further exploit the power of
GPU, we develop a programmable rasterizer to compute highly complex model using the out-of-core strategy. Results
with massive number of triangles have been successfully tested on our prototype implementation, where most of them
fail on the state-of-the-art commercial (or open-source) solid modeling kernels. In addition, we develop a slicing algorithm
for generating self-intersection free and topologically faithful contours from a general implicit solid. Therefore, correct

objects can be fabricated in rapid prototyping, which is important to many applications, e.g. Biomedical Engineering.
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Awards:
1) Prakash Krishnaswami CAPPD Best Paper Award, ASME 31st Computers and Information in Engineering Conference (CIE), 2011
2) VX Corporation Idea Award (2nd Place) by the research - "GPU Based Solid Modeler for Complex Objects",
International CAD Conference and Exhibition, 2009
3) Best Paper Award, ASME 28th Computers and Information in Engineering Conference (CIE), 2008
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A prototype of robotic system for nasal surgery
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This project aims at developing a robotic system for holding and manipulating the endoscope for a surgeon carrying out
surgical procedures in a nasal cavity. In the current practice of nasal surgery, the surgeon needs to use one hand to
control an endoscope that views the nasal cavity and the other hand to manipulate the surgical instruments. The robot
will release one hand of the hand-busy surgeon so that doctor’s both hands can be focused on the operational proce-
dure. Moreover, the doctor can still control motion of the endoscope himself / herself by either a friendly force- reflecting
foot-controlled or a voice-controlled interface.

The robot system has a 3 degrees-of-freedom (DOF) fine-positioning device and a 4 DOF dexterous manipulator that
positions and orients the endoscope inside the narrow nasal cavity. The operational safety of the proposed robotic
system is guaranteed by a passive safety mechanism and an active force controller.The proposed robotic system is
customized to nasal surgery and hence is of low cost compared to surgical robotic systems on the market.
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