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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 public services.

We would like to share with you some of the latest 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 advancement of Hong Kong towards a knowledge-based economy.

This booklet provides the abstracts of some of our recent projects and detailed information can be
found from the website : www.cintec.cuhk.edu.hk/exhibition

If you are interested in any of 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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A Novel T1rho Imaging Method with

Low Specific Absorption Rate for High Field MRI
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Prof. YUAN Jing

Department of Imaging and Interventional Radiology EEOAVTJ‘;;';E;QE -
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(-, Interface of T1rho estimator software
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@, T1rho maps of bile duct ligation (BDL) rat liver (lower row). The upper row is control rat.

T1rho relaxation is a novel contrast mechanism in MRI to investigate
low frequency motional processes in tissues. It has been widely applied
for various clinical applications as a sensitive biomarker for identifica-
tion of early stage of many diseases. However, the introduction of a
spin-lock radiofrequency (RF) pulse cluster in the T1rho imaging pulse
sequence significantly increases the RF energy deposit and hence
causes the potential excessive temperature rise in the object, thereby
hindering the application of T1rho imaging for clinical use, especially in
high resolution imaging at high magnetic field strength.

CUHK research team is developing a novel T1rho imaging method with
low specific absorption rate (SAR) to eliminate the safety concern for
high field T1rho imaging. This imaging method is implemented by the
T1rho imaging pulse sequence design with single-transmitted or paral-
lel transmitted RF pulses at very low spin-lock frequency, and a novel
post-processing algorithm based on a modified general theoretical
model for T1rho mapping. Additional to the SAR reduction, the novel
T1rho imaging method will also enhance the imaging performances in
terms of spatial resolution and scan time. This method will be verified
and applied for identification of early disk degeneration and quantifica-
tion of liver fibrosis.

Website #4811t : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=300
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An Innovative Approach for Treatment of Bone Defect
Using a Rapid-prototyped Composite Scaffold Material
Incorporating an Osteopromotive Molecule
—REMANSREAERE . SRRESEA/INDFH
REE T 2 REIIE S MRS

Prof. QIN Ling

Department of Orthopaedics and Traumatology
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Funded by Innovation and Technology Commission
HEFRIEER

Collaboration with Guizhou Tongjitang Pharmaceutical Company Limited; Sharpwell Technology Limited;
Institute of Traditional Chinese Medicine & Natural Products; Jinan University; and Tsinghua University
SEBHEEENEIEBEEERRAT - RERKBRAT - BEARBRERKABEYINTMN - BEAE

C\g,o, Rapid prototyping (48, Prototyping process (-, Composite Scaffold Material
““e machine e RENERR e EEMRIEZE
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Bone defect repair is usually found in orthopaedic surgery due to IZEmals - BIRFASEEEMNE R
trauma, fracture and osteonecrosis. However, failure of bone defect EBEEERNERFN - AENEMSE
repair in surgical tunnel after core-decompression for removing dead FEWEMND - WIS EREBRENS
bone in steroid-associated osteonecrotic lesion is still a great challenge, RiEEREE  NEESRNEERDE -
which induces joint collapse with poor surgical prognosis. The patho- BENBEEIRENERRAE - 2055
physiology is attributed to reduction in bone-forming-capability of B S BERENET XSS
marrow-stem-cells after steroid treatment and lack of platform for cellu- BMESEE - DA EEKEEZE
lar activities in surgical tunnel. The investigators have identified an EES  EAERERARESELEN/)
osteopromotive molecule Ica_r|t|n that p_romote bone-formlng_-capabl_llty DNF . WEBEUSEZAOFHRERE T
of marrow-stem-cells and rapid-prototyping technology for an innovative s R BHNESME X8

composite scaffold material incorporating Icaritin (PLGA/TCP/Icaritin)
has also been established. The composite scaffold material is novel,
stable, readily available, easily applicable and cost-effective.

PLGA/TCP/Icaritin ) 8037 - 7@ %2
W BT B SREMREAM

Award : Gold medal winner at the 2011 International Federation of Inventors’ Association (IFIA)

: 215 2011ERBEPABEH S E(FIA) 52

Website #8311k : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=290
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Tendon-Derived Stem Cell (TDSC) Sheet as

an Off-the-shelf Bio-therapeutic Product for
Tendon and Ligament Tissue Engineering

A&+ 4 B (TDSC) B 15 & — 1= BN FHRY AL B2 F0
AEABTEEYaEER

Prof. LUl Po Yee Pauline

Department of Orthopaedics and Traumatology
EUZ IR B
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Funded by Innovation and Technology Commission
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(\:0. TDSC sheet
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Tendon/ligament heals poorly and inefficiently after injury. The
research team have used an innovative strategy to promote
TDSCs to self-synthesize their own extracellular matrix to form a
highly elastic and coherent cell sheet in vitro. The elastic TDSC
sheet is not easily digested by trypsin. The progenitor cells in the
TDSC sheet produce high amounts of collagenous and non-
collagenous proteins, which can promote tendon and ligament
repair.

(r®, ATDSC cell sheet was applied on a tendon for tendon repair.
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The competitive advantages of the TDSC sheet include:
(1) Eliminating the need of using an external scaffold for cell
delivery

ALBE ST AR AR AV A BE B4
(1) FFBERINSZRBIOR A ALRE -

(2) Natural extracellular matrix and preliminary fibrillar structure
to guide survival, proliferation and differentiation of TDSCs
and stimulate tissue repair

(3) Providing some tensile mechanical strength for bearing
early mechanical load during tissue repair

(4) Promoting early tendon and tendon-bone junction healing

(2) RAWMMINEER R EE - BRI
EarpRTEE - 1258 « Hb - RIS
B8 -

Q) RAEBBEBRETRIANHESH - 24
—EHES -

@) REMBARE - SERENRHRES -

Website #8311t : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=286
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A Bio-activity Guided In Vitro Pharmacokinetic Method to

Improve the Quality Control of Chinese Medicines
UEMEMAIEENRINERE N B R EZEPEE
mBSEHPIER

Prof. ZUO Zhong

School of Pharmacy

Funded by Innovation and Technology Commission
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Collaboration with Zigen Pharmaceutical Limited; Center for Advancement of Drug Research and
Evaluation, College of Pharmacy, Western University of Health Sciences, USA,;

National Center for Toxicological Research, U.S. Food and Drug Administration
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SWT product/herbs
P35/ B — TP &

Apical l
Side

*T \ [—— N;Iil:roarrav

processing [~ DEGS

‘ v [ / e rar R ERR
Il monolayer
| : J/
Extract RNA
EERNA

ixl

Basolateral
Side

In vitro absorption model
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., The gene expression profile from a designated cell line exposed to the absorbable components of SWT or its single
herbs will be scanned using microarray technology. A panel of DEGs will be identified after analysis of the microarray
data. Then a cost-effective Real-time PCR panel will be constructed and validated for easy sample analysis.
BEHNYSURENEE —PEM ORI ETERS R FENBBST - HELERRENER
TRZERERPCRAFHNBRIETILRANERE -

+

Selected chemical markers are unlikely to represent the overall bioactiv-
ity of a Traditional Chinese Medicine (TCM) product since there are many A
unknown components unique to the product which could be absorbed R ERE M

oo

ot

ZEMNBEERFIRBESRA
BCERREY) - BEPRERRT
MR AIERE - R

and produce other pharmacologic effects. Thus, the availability of certain
biological activity marker unique to a specific TCM product will be most
useful to serve as identity marker/fingerprint for the product. We propose
to investigate the applicability of a panel of special Differentially
Expressed Genes (DEGs) developed from microarray processing and
analysis, to serve as unique fingerprint for Si-Wu-Tang (SWT) products
as a pilot study. Such fingerprint not only will be meaningful (representing
composite in vivo bioacitvity) but also useful for quality control during the
manufacturing process as well as serving as a diagnostic feature for the
product in distinguishing it from counterfeit products. Apart from testing
the specificity of SWT products and its single herb components, the new
approach can potentially be applied to other TCM products for quality
control and “identity testing”.
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Website #81lL : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=291



Application of Novel Isothermal Molecular

Authentication Technique for On-site Quality

Control of Chinese Medicinal Material

MR EER D FEERMETE M PEEM S SZH|

Prof. SHAW Pang Chui
Institute of Chinese Medicine

Funded by Innovation and Technology Commission
HEIF R ZE RN
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B PSSR Collaboration with Shenzhen Institute for Drug Control
ARG AT 2% SEBHRRYIHZmigiReT
'j.‘. Prof. SHAW Pang Chui (left 4), Prof. LAU Bik San Clara (Left 5) and their research team
@ — e FRISAE HUE (A N) ~ BIBMHIR (A H) KRR E K

The novel isothermal molecular authentication technique developed by
CUHK research team involves three major procedures, namely on-site
DNA extraction, amplification and detection. Ten selected Chinese
medicinal materials from animal, plant and fungal samples will be tested.
DNA is extracted from Chinese medicinal materials on-site using our
handy extraction tools. Selected DNA region is amplified using specific
primers by isothermal amplification techniques. The identification results
are observed by naked-eyes. Our developing technique is superior to the
conventional molecular authentication methods in several aspects and
facilitates quality control of Chinese medicine.

(1) Higher efficiency: amplification time is 50% or less than conventional
amplification method, a few copies of DNA is sufficient.

(2) Increased accuracy: the use of internal control primers reduces false
negative results.

(3) Easy detection: simple detection of results by naked-eye observation.

(4) Lower cost: no need to purchase costly equipment such as thermal
cycler and gel electrophoresis system.

(5) Better accessibility: no need of sophisticated laboratory equipment
so that the authentication process can be done in places where
laboratory equipment is limited.

Website #8311t : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=289
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A Novel Approach for the Non-invasive Diagnosis of

Colorectal Cancer

7 7T K B 2 K T2 B IR ARV SR B A A

Prof. YU Jun
Department of Medicine and Therapeutics
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TEHE
Funded by Innovation and Technology Commission
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®  The sensitivity and specificity of the detection of @, Level of stool-based microRNA marker is lower after the
““® colorectal cancer and advanced adenoma ““Zs removal of colorectal cancer or advanced adenoma
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Colorectal Cancer (CRC) is the third most common cancer worldwide and
the second most common cancer in Asia Pacific region. CRC incidence is
increasing rapidly in Hong Kong. Due to a lack of specific symptom of
early stage or precancerous stage of CRC, the disease is often diagnosed
at advanced stages which are difficult to cure. Screening asymptomatic
patients allows the detection and removal of early stage lesion. In this
project, we established an effective screening test to identify patient with
CRC or precancerous adenoma.

Colonoscopy is the current gold standard for diagnosing CRC. However,
its invasive nature, the cost of equipment and the demand for manpower
have hampered the wide application of this procedure. Fecal occult blood
test that detects the presence of blood in stool is a commonly used
screening test, but this method has a low sensitivity and many CRC
patients can be missed. Here we established a non-invasive, economical
and accurate method of detecting colorectal cancer and its precancerous
adenoma. Since colonocytes exfoliate consistently and shed into the
lumen, molecular alterations found in tumors thus can be detected in stool.
Through detecting the level of specific microRNAs in stool, this technique
can discriminate patients with colorectal cancer or adenoma from healthy
individuals.
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Website #31lt : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=288
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Structure-based Drug Design Targeting Helicobacter Pylori
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AR L 224

Prof. WONG Kam Bo
School of Life Sciences

T2 ER
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Funded by Research Grants Council, University Grants Committee
HABHBEENEZESMRENFTED

Collaboration with King’s College London and University of Hong Kong

GIFBHRMAETEREEAE

@, Prof. WONG Kam Bo (right) and his graduate student,
“Z® Ivan FONG, with the X-ray diffractometer
SRR R) REMREAFFRIXGROTHER

‘::..‘ X-ray crystallography reveals the molecular structure
e ofthe helper proteins UreF-UreH that are responsible
for delivering nickel ions to the urease
NAXS R BRI 2IRAaTEXER 73
PR EZfEEHENE B UreF-UreHI D F 4518

H. pylori damages the mucous coating of the gut, allowing
stomach acid to eat away the sensitive organ lining, causing
ulcers and carcinoma. Half of the population worldwide is
infected with this bacterium. Key to the bacterium’s survival in
the acid bath in the human stomach is its use of an enzyme
called urease, which catalyzes the breakdown of urea to
neutralize gastric acid. Unlike most other enzymes, urease does
not work immediately after being produced by the bacterium.
Two nickel ions need to be delivered to activate it.

Using X-ray crystallography, our team has revealed the molecu-
lar structures of three helper proteins UreF, UreH and UreG and
how they hook up collectively to assemble a molecular machine
that delivers nickel ions to urease. More importantly, we showed
that disrupting the formation of the UreF-UreH-UreG complex
can inhibit the synthesis of active urease. As active urease is the
key to the survival of H. pylori, we aim to design new drugs that
target the UreF-UreH-UreG complex, which will be a novel and
viable strategy to eradicate the pathogen.
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Awards : The result of our research has been published in the Journal of Biological Chemistry

and selected as “Paper of the Week".

$EIH : FRFAR S 7E Journal of Biological Chemistry T E M 1 ER " KB &RER L -

Website #31lt: http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=287
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CUHK Research Solves Long-standing Mystery
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N
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The attachment of the embryo to uterine epithelium followed by the
so-called decidualization process in the stroma beneath the epithelium
is a prerequisite for successful pregnancy. However, embryo implanta-
tion remains a poorly understood process. In particular, it remains
unclear how signals, either physical or chemical, from the embryo at the
uterine surface are converted into chemical signals leading to deciduali-
zation in the stromal cells that do not have direct contact with the
embryo.

CUHK research team has discovered the important role of the Epithelial
Na+ Channel (ENaC) in embryo implantation. ENaC expressed in the
uterine epithelial cells can be activated by protease released by the
implanting embryo, which in turn triggers a sequence of events that
lead to enhanced production and release of prostaglandin E2 (PGEZ2),
a key factor involved in implantation. Interestingly, The team also found
that uterine ENaC expression levels prior to In Vitro Fertilization (IVF)
treatment are significantly lower in women with implantation failure as
compared to those with successful pregnancy.

The findings do not only solve one of the long-standing mysteries
surrounding human reproduction and shed new light on the cause of
miscarriage and low successful rate in IVF, but also provide a novel
method for diagnosis of infertility and target for contraception.

of Human Reproduction

Unveiling New Page for Diagnosis of Infertility

PRIKEEANBMRIRZ 25 FRZE A ZERFEE D]

Prof. CHAN Hsiao Chang
School of Biomedical Sciences
EY)EEBERR

EVN=EE]

Working model of ENaC in embryo implantation
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Honor : The research was published in the latest issue of Nature Medicine, one of the
most influential high-impact journals in the medical field worldwide.

@ 28 EENECEREERED—HRETENNET (BRBES) L%
Website #3811t : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=302



Using New XL Probe to Assess Liver Disease

in Obese Patients

SIAMABBIRIERER A LETEBIFEMEICEE

Prof. CHAN Lik Yuen Henry
Prof. WONG Lai Hung Grace
Department of Medicine and Therapeutics
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Collaboration with University of Bordeaux, France

GIEBHRABEIRBZAE

(¢/®, Prof. CHAN Lik Yuen Henry (left) and Prof. WONG Lai Hung Grace
g (right) show the new XL probe (left) and the regular M probe (right)
of Fibroscan.
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Obesity is closely associated with liver diseases. It is very important
to assess the liver condition of obese people because up to 80% of
them may have fatty liver, which may lead to cirrhosis and liver cancer.
CUHK and University of Bordeaux in France has recently conducted a
collaborative research to pioneer the use of the new XL Probe to
assess liver fibrosis among obese subjects with a deeper penetrance
of measurement, and which can also enhance the performance of
Fibroscan.

Over the last few years, liver stiffness measurement by Fibroscan, an
accurate, reproducible and non-invasive test using ultrasound Doppler
technique, has been developed to detect liver fibrosis and cirrhosis
and is commonly used in Hong Kong. Fibroscan fails to give reliable
results in about 30% of obese patients due to their thick subcutaneous
fat layer. In view of this, a new XL probe was developed for liver
stiffness measurement in obese patients. CUHK recommends the use
of the new XL probe for liver stiffness measurements so that patients
can enjoy a safer and more accurate assessment of liver condition.

Website #1lL : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=303
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(+:®, Prof. WONG Lai Hung Grace (front) demonstrates different

e imaging results made by the new XL probe and the M probe of
Fibroscan on an obese patient.
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Sonoanatomy & Simulation for Ultrasound-guided
Regional Anesthesia

BB 5|8 5 50 i B % 51 B Gl 4R %
Prof. HENG Pheng Ann

Department of Computer Science and Engineering
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@, Asimulated para-sagittal scan over spine
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Regional anesthesia is the process of injecting local anesthetics into the
body for nerve block in order to offer operative pain relief. Conventional
regional anesthetic techniques that are dependent on anatomical land-
marks (such as bone) of skin surface are associated with a relatively high
failure rate (up to 20%). In the recent decade, the use of ultrasound-
guided regional anesthesia is growing rapidly. The success of these
procedures is dependent on the correct identification of the neural struc-
tures and the surrounding soft tissues in the ultrasound scan. Due to the
importance and the complexity of nervous system, it is essential for an
anesthetist to possess a firm knowledge of ultrasound-imaged anatomy
(sonoanatomy) before he or she operates on a patient.

In this project, we propose to build a virtual sonoanatomy and simulation
system to facilitate physicians in learning ultrasound guided regional
anesthesia. One of the main objectives of this proposed research is to
develop state-of-the-art virtual environment that facilitates interactive
sonoanatomy learning. The research issues to be addressed include
image segmentation, 3D anatomical model reconstruction, data fusion of
multiple modalities data, realistic rendering and deformation, interactive
navigation and visualization as well as multi-sensory human-computer
interaction. This training system will provide an actual view of ultrasound
images, in real-time, while performing an examination on a life-like man-
nequin. This is a cost-effective approach to provide standardized clinical
education, training and accelerated learning. The proposed system is
anticipated to strengthen and compensate existing anesthetic training.

@, Asimulated ultrasound cross-section over spine
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Development of a High-efficiency Integrated
PS-InSAR Platform and Early-warning System
= %IPS-InSARZ £ B I B R = &R R - S Bt 28

Prof. LIN Hui
Institute of Space and Earth Information Science
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Funded by Innovation and Technology Commission
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TerruSAR-X PSI displacernent

Test sitel

o Test site2

¢ Linear deformation rate of line-of-sight derived from 15 scenes
of TerraSAR-X data over the Section from Kap Shui Mun Bridge
to Shum Shui Kok of Hong Kong Lantau Link
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@ Locations of the test sites using TerraSAR-X data
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Land subsidence in the reclaimed land; landslide during or after
rainstorm have become problems in Hong Kong. Monitoring the
land deformation efficiently and sending out a warning in time, can
alert people to flee and prevent damage to lives and properties. The
objective of this project is to provide early-warning service before
the occurrence of the above geo-hazards based on high accurate,
large-scale land subsidence derived by PS-InSAR (Persistent Scat-
terers — Interferometric Synthetic Aperture Radar) technologies. We
plan to develop an efficient PS-INSAR processing platform and
early-warning system. The platform will offer ground subsidence
surveillance of Hong Kong and Pearl River Delta (PRD), which is
significant for geo-hazards early-warning & intelligent decision,
providing technical solutions for satellite earth observation, software
development and value-added product dissemination in Hong Kong.
With the aid of deformation models development and integration,
the platform is capable of providing deformation and early-warning
information for city groups, high-speed transportation lines as well
as instable slopes which cannot be found in any of the software
tools in the market.
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Website #81lk : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=281
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Development of Key Technologies and Demonstration
Systems for Guangdong, Hong Kong and Macau Water

Quality and Quantity Remote Sensing Monitoring

B BEKEKSERE R AR R RE

Prof. LIN Hui

Institute of Space and Earth Information Science Funded by Innovation and Technology Commission
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Collaboration with Water Supplies Department, HKSAR; Environmental Protection Department, HKSAR ;
ESRI China (Hong Kong) Ltd.; Cartography and Cadastre Bureau, Macau SAR ;
Environmental Protection Bureau, Macau SAR; National Remote Sensing Centre; GeoBeans;
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This project will study the implementation of operational remote sensing
monitoring of Guangdong, Hong Kong and Macau surface water quality
and quantity and coastal sea water quality by remote sensing technology,
which will acquire important information like the spatial distribution of
major water quality parameter and the location of pollutant source regu-
larly. Together with routine monitoring, it can significantly enhance water
monitoring efficiency of the region; thereby help preserving water
resources in the region, ensuring sustainable and stable economic and
social development by providing important supporting information.

This project will develop key technologies for inland surface (including
Dong Jiang River) and coastal water quality and quantity remote sensing
monitoring, establish a demonstration system for the Pearl River Delta
water resources monitoring. The products will be the foundation of future
operational system.

Implementation of the project not only reduce resources used in water
samplings and quality analyses, but also enhance the capability of the
governments of Guangdong, Hong Kong and Macau in the water quality
monitoring for the entire region and rapid responses to various pollution
issues. The monitoring method and program of water remote sensing
developed in this project can be promoted to other provinces.

Website #81lk : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=297

Sun Yat-Sen University ; University of Macau; The Second Institute of Oceanography
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Monitoring of the water
pollution in PRD area
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Development of a Fine Forecasting System for
Coastal Ocean Dynamic Environment
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Prof. PAN Jiayi

Funded by Innovation and Technology Commission Institute of Space and Earth Information Science
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Collaboration with Hong Kong Observatory; Civil Engineering and Development Department,HKSAR,;
Laurel Technologies Company Limited; Tianjing Haihua Technology Development Center;

and The First Institute of Oceanography, State Oceanic Administration
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\»:; Prof. PAN (right) was leading project team members in collecting field data of marine
) parameters during a sea area investigation near Hong Kong.

It is of great significance in coastal engineering, marine tourism
and sports, marine aquaculture, offshore oil and gas exploitation,
marine environmental protection, and coastal disaster prevention
to precisely predict coastal ocean dynamic parameters of wave
and tidal current. However, there is no effective and practical
software system to implement precise forecasts of such marine
dynamic parameters for the Hong Kong coastal waters.

The project aims at developing a marine environmental service
system based on numerical prediction technology in the nesting
domain frame for precise prediction of the coastal dynamic
environmental parameters. The project will (1) develop a marine
multi-parameter forecasting system for storm surge, tidal current,
waves. The data include: tidal currents, significant wave height,
dominant wave direction, wave period, wave spectrum, and storm
surge sea level; (2) finish an integrated forecasting software under
Geographic Information System (GIS) platform.

The system developed in this project will support the government
operational services. For instance, Hong Kong observatory will
use the system for its marine environment forecasting services to
the publics. The Civil Engineering and Development Department
will also use the system for the coastal water modeling supporting
the port and near-shore engineering structure constructions.
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Website #81lt : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=298



Regenerative Magnetorheological (MR) Dampers

for Vehicle Suspensions
R BRI B LR ZMHEE
Prof. LIAO Wei Hsin

Dr. CHEN Chao
Department of Mechanical and Automation Engineering
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(a) based on current MR damper
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(@  Configurations of vehicle suspensions
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‘T\fq.. Preliminary application to motorcycle
~® suspensions
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Regenerative MR damper
and on-board controller
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Wheel

(b) based on our regenerative MR damper
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Dampers are an energy dissipation device to reduce the vehicle
body vibration and improve the ride comfort. During the everyday
use of vehicles, a large amount of energy is wasted due to the
energy dissipation by dampers under the road irregularities, accel-
erating, cornering and braking processes. To reduce the energy
waste and get rid of extra batteries for current MR damper systems,
CUHK research team propose regenerative MR dampers for
vehicle suspensions, which have self-contained power regenera-
tion ability. The wasted vibration energy can be converted into
useful electrical energy.

The proposed damper will promote both renewable energy and
vehicle performances. It will increase the overall energy efficiency
of the vehicle, and reduce the fuel consumption and emissions. In
addition, the performances of the vehicle suspensions will be
improved, with other advantages of size and weight reduction,
higher reliability and less maintenance. Our technology will benefit
electric and hybrid electric vehicles as well, as it could charge the
batteries during vehicle running and increase the run time of
vehicle battery. This technology is especially beneficial to densely
populated cities, such as Hong Kong, as well as rough roads in
Mainland China.

Website #31lt : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=304
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Ultrafast Optical Modulation for
Optical Communications
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Prof. LIU Renbao
Department of Physics
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Collaboration with PhD student Mr. Ben Zaks and Prof. Mark Sherwin from
University of California, Santa Barbara (UCSB)
BEBHAIMNABEE B2 RIE FIEEBen Zaks K #H EMark Sherwin

Funded by Research Grants Council, Hong Kong University Grants Committee
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@, Experlmental setup (photo by Ben Zaks)
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(4@, Light modulation and optical comb
\\f’. (illustration by Shaowen Chen)
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,0 The Free Electron Laser at UCSB, the source

\\/‘D of the THz light used in the experiments
(photo by Ben Zaks)
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Thanks to the Nobel Prize winning invention of optical fibers by Prof.
Charles Kao, former Vice-Chancellor of CUHK, optical communication
has been the backbone of information technology. Prof. Liu Renbao’s
research team and his experimental collaborators have also made a
key breakthrough toward ultrahigh-speed optical communication. The
maximum rate of data transfer in an optical communications network
is directly linked to the maximum rate at which light can be modulated.
The research has demonstrated optical modulation of light at THz
speed (TeraHertz, 1,000,000,000,000 times per second), a rate which
is 100 times faster than current modulation techniques. This process
could allow the realization of data transfer at TB/s.

With such high-speed communication one would be able to transfer a
whole quadruple-layer blue-ray disc or an entire electronic library of
one million books in a second, potentially revolutionizing the world's
approach to information and information availability. However, the
current experiments used free electron lasers produced by large-scale
accelerators. That is impractical for household applications. Hopefully,
high-speed transistors may be used in the future to amplify THz
signals so as to modulate light in optical fibers. Compact desktop
devices are not inconceivable.

Honor : This work was published in the prestigious journal Nature.
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Website #8311t : http://www.phy.cuhk.edu.hk/rbliu/
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Secure Overlay Cloud Storage for
Mobile Applications
Elnf#FLZEMIMNAAREREIEN LAER
Prof. LEE Pak Ching Patrick
Department of Computer Science and Engineering
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Funded by Shun Hing Institute of Advanced Engineering
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Cloud

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 proxy system that protects outsourced data
with the security guarantees. FADE ensures confidentiality, integrity,
access control, and 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.

We develop an Android-based mobile storage application that
integrates seamlessly with FADE. Our application has two properties:
(1) it saves the amount of data transfer over the wireless communica-
tion between mobile devices and the FADE proxy using redundancy
elimination techniques, and (2) it leverages FADE to provide security
guarantees for the mobile data being stored in the cloud.
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Network Coding Distributed Storage of Video Files
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Collaboration with Television Broadcasts Limited
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During recovery, storage nodes send encoded data. NCVFS proxy
regenerates the data for the new node. Repair traffic is minimized.
FEIBEBEY  FREMMBEFBEE - NCVFSHUIRRE S EMAE
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With the proliferation of video data and hence demand for data
storage in general, it is critical to provide a fault-tolerant and
secure cloud storage solution for storing a massive amount of
video files. We propose the Network-Coding-based Video File
System (NCVFS), a distributed storage system which leverages
on the concept of network coding, to provide scalable fault-
tolerant data storage.

NCVFS is designed as a 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 opera-
tion will (1) read data blocks from survival nodes, (2) regenerate
lost data blocks, and (3) write the regenerated blocks to a new
node.

NCVFS not only achieves the same level of reliability as tradi-
tional RAID (Redundant Array of Inexpensive Disks)-like systems,
but also minimizes the repair bandwidth during data recovery.
The latter implies a significant improvement on the overall system
reliability. The underlying technologies of NCVFS are applicable
to other (non-video) file types and are expected to be applied in
other areas/industries, and hence fuel the data storage industry
as a whole.

Website #1lk : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=295
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Network Coding Enabled Peer to Peer (P2P)
Networking
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Prof. YEUNG Wai Ho Raymond

Department of Information Engineering
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Funded by Innovation and Technology Commission
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\'Q‘. Research team of Prof. YEUNG Wai Ho Raymond
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With the proliferation of social networking and multimedia contents,
the need for transfer and sharing of large data files has been increasing
extremely rapidly. Large hosting centers such as content providers
inevitably use content delivery networks to cope with the demands of
the large number of concurrent users. However, these fluctuating
demands from time to time still manage to take down major content
providers. P2P is considered a cost-effective technology to provide
scalable content delivery because of the legend that the more people
who download a file, the faster the downloading. But when a file is not
very popular, the benefit of P2P is outweighed by the protocol over-
head. Caching data in distrusted peers in a P2P system also generates
concerns about digital rights protection.

Technically, how to optimize the computation and bandwidth costs of
individual peers is a major challenge. We propose to develop a new
P2P system, called NeP2P, by applying cutting-edge network coding
technologies. The benefits offered by network coding include a very
small protocol overhead, automatic encryption of data for copyright
protection, and optimal usage of network bandwidth. Moreover,
network coding enables efficient use and distributed management of
peer storage.
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A Software Toolkit for Rapid Development of
Interactive 3D Web Applications
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Prof. HENG Pheng Ann
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WebGL Toolkit
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The Web-based anatomy learning system developed based on our WebGL software toolkit
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While the advent of broadband has increased the viability of using
interactive 3D models to learn, entertain and advertise on the Web.
However, today’s Web is still lacking of high performance interactive
3D applications. Currently, it is challenging and time-consuming to
develop a high-performance interactive 3D application on Web without
the support of plug-ins installed in browsers. The research team is B - BRI FRERT s R TES .
developing a new software toolkit to promote current technologies in HoHEEHBEAENISN - 5% - HEE

three aspects. First, they will integrate their hardware accelerated B Y55 4t 2 e B 35k 48 B3 (1 1 ] B2 3 254
=3 X

rendering techniques with recent released WebGL in order to interac M
. : ey B — e i
tively visualize more complex 3D models within any compatible Web RIWebGL %l - A RIS BT A

SRS M TR « B, S (B3
browser without use of any plug-ins. Second, they will adapt newly 3DRAYRHIE - AR - M EIEHTT

developed physically-based modeling and simulation techniques to
realistic 3D animations on the Web. Third, they will extend a developed
haptic simulation framework to support haptic-enabled interaction
through browsers. This project will support Hong Kong game industry,
web-based electronic commerce industry, advertising industry and
other digital entertainment enterprises by providing a toolkit allowing
developers to construct more attractive and robust interactive 3D web
applications.

Website ##1L : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=292
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Contrast Preserving Decolorization

RERBER B EERYAE & i

Prof. JIA Jiaya Leo

Department of Computer Science and Engineering
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Color Image @. Y Channel (luminance channel) Our Decolorized Image
PA=EE of CIE color space (Chrominance contrast is preserved)
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Decolorization, the process to transform a color image to a grayscale
one, is a basic tool in digital printing, stylized black-and-white photog-
raphy, and in many single channel image processing applications.

We propose an optimization approach aiming at maximally preserving
the original color contrast. Our main contribution is to alleviate a strict
order constraint for color mapping based on human vision system,
which enables the employment of a bimodal distribution to constrain
spatial pixel difference and allows for automatic selection of suitable
gray scale in order to preserve the original contrast.

HMHREE R (BENHEEURE)

fies—EreBsEnixEna ne
ISER) - ZFEEZMEARZESY  URFZER
E&REERALNESTH -
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Website #81lk : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=301
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Combining Sketch and Tone for
Pencil Drawing Production
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Prof. JIA Jiaya Leo
Department of Computer Science and Engineering
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\Q. Input Photo Q"‘g Pencil Drawing
wmAEE HERM

CUHK research team develops a new system to produce pencil
drawings from natural images. The results contain various natural

strokes mimicking human styles and are structurally representative.

During the production process, the pencil drawing system consists
of two main steps, i.e., pencil stroke generation and pencil tone
drawing. Their effects complement each other. Specifically, stroke
drawing aims at expressing general structures of the scene, while
the tone drawing focuses more on shapes, shadow, and shading
than on the use of lines. The latter procedure is effective to percep-
tually depict global illumination and accentuate shading and dark
regions.

In light of structure and lighting information conveyance, the pencil
drawing system establishes a style that artists use to understand
visual data and draw them. Meanwhile, it lets the results contain

rich and well-ordered sketches to vividly express the original scene.
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”@' Color Pencil Drawing
PA=E ]
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Award : The project won the “ Best Paper Award “ at the International Symposium on

Non-Photorealistic Animation and Rendering 2012.

BIH . ZIBEE2012FFEERBEMERBERMFES L BT 'K

B EE
Website #4841t : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=299 @
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\@ Original video (left) and the de-noising outputs (right)
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Video noise is a serious problem that may either harm user
experience or obstacle video processing. Video footages taken
at low-light environments by using digital video camera, mobile
phone camera, webcam, surveillance system, often contain
noticeable noise and grains. We developed a system that can
robustly remove noise from videos. The quality of noise reduc-
tion provided by our method is very high because our method
uniquely incorporates high quality motion estimation techniques.
It preserves details and keeps video temporal coherence, which
other denoising methods cannot achieve. Besides, our method
is accelerated by using Graphics Processing Units(GPUs), and
achieves near real-time performance. It is also hardware-friendly
and can be easily adapted to other hardware configuration. This
technique can possibly be used to improve videos produced
from mobile cameras and benefit surveillance systems to
improve video quality. It can also remove small scratches in
legacy movies. It is an essential tool in video damage suppres-
sion for both industries and end users.
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Effective Video De-noising Technology
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Prof. JIA Jiaya Leo

Department of Computer Science and Engineering
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Website #31lk : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=284
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Learning Villages
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IT in Education
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(¢4®, Second-tier Discussion (House-level)

B8 T EERBRW® .

First-tier Discussion (Village-level)
F—lg T A ERER

¢ Entrance Interface of LV

FEEMH, RNEANTE

Learning Villages (LV, http://www.learningvillages.net) operates
in a form of MMORPG (Massively Multi-player Online Role-Play
Game) in which each village represents an issue of enquiry. In
this virtual world, every student has his/her own avatar to partici-
pate collaboratively in inter-school “two-tier” enquiry learning.
He/she can create a village, taking the role of chieftain, for
initiating an issue-enquiry discussion. In this village, with
respect to the issue, any students (villagers) in the LV commu-
nity can build different types of houses to contribute discussion
resources, raise questions, propose hypotheses, delineate
arguments, and provide evidence pieces. Further, they can
construct different types of roads to interconnect the houses to
visualize their in-between relationships in a form of mind-map.
This is the first-tier “village-level” discussion. In addition, every
house in the village is enterable, functioning as an individual
forum to facilitate deeper enquiry into the content discussed
inside that particular house. This is the second-tier “house-level”
discussion. When the number of quality houses reaches a
certain amount, the village will be upgraded by their learning
facilitators (usually their teachers). Benefits brought to the
students by the upgrade include higher social status conferment
for enjoying extra privileges in the virtual world, such as pet
keeping, mini-game playing, etc. The use of LV has been
successfully implemented in primary schools in the past few
years, and has been extended to secondary schools this year.

Website #911E : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=296

B 293t (LV, http://www.learningvillages.net )
S EEHROHEFEBTS U "TREZSAKL
AeEREE . (MMORPG) WER - EEEHA
WiET TME ) WERERR - EEEFaE
UEZ2HEBCH "E5, (Avatar) - URER
CELVERHERPETERBIERTESR - 0]
FZEBE "NEL NS TR, UABECH TN
. BU—EREER - REREBRNEZEMAR

s TR, EERE TN & THNE.
oL ZBRRAREEN "EE, - EREREM
FNER  REBCHEE - B - B ARRE
IR ESHIEE - R7ER "EE., - BEED
i "RE, ZEBREARBREN "B, - £2E

THYEE L BLME TREE L (Mind-map ) % - BIR
AR TEE, Z2BNE%G - EEF—E T NitRE
AYER L o UBSN - TAYEE L EH TREE S 2ULUEA
w-38 'EE, 2 —EBUNGKE - "HE.
ol¥@ER "EE . N mABSETERANRR
Emes_E  EEENW. cEEL "EE.H
EREIN-—CEEEMHEE - "N, FRAR
FHR A WEBBRER TEEEEE ., (6
) B - TAEEL ARER THERL NEA TN
B, ELlVERERPHRESHL S - UEF
BZHREE - AINEEREY  ERE - BB
F - IVEMNE/NBETER  SEBHEREET

Eg .

=



7 ERAERAE o %
Information & P ¢ o © ® ® .. ® ¢
Communication Technologies

Interocular Distance Measurement and Axis Tracking
Engine (IDMATE) for 3D Superimposition Perception
it = 4 2 N A1 EAYER FE EE R R S MR A IR IR 5 | 22

Prof. LYU Rung Tsong Michael
Department of Computer Science and Engineering
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Funded by Innovation and Technology Commission
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‘%, 3D Superimposition Perception = #E& N4

Standard Stereo
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HypoStereo and Gigantism
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3D Projector Screen
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Illustration of incorrect interocular
distance images

Bl BN AR ARE R R -
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Images are incorrect if interocular axis is rotated

Right, centre and left view of View Dependent Rendering (VDR) 2+ 7 A B i S ) S -
e T T ) AMIREIAVHEETEE - BRNEERARE

0
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3D Superimposition Perception is a new digital entertainment — BN —EHNH IR - 1
experience which allows the virtual 3D object viewed with 3D — e Efﬁgﬁua’jf‘fkﬁ:,&% —_[,L\HEE
goggle to be aligned with the physical world seamlessly. This is T 5 4% 5 7 HEZMmIEEIEERSE
made possible only when the interocular distance is measured and RS - Wﬁﬁﬁlﬁaﬁﬁ’\ﬁﬁﬁﬁ?ﬁﬁﬁﬂ% . ABERRTN o
the interocular axis is tracked. This project aims at developing AIEE SR B RO IERE B = e R I
Interocular Distance Measurement and Axis Tracking Engine 5|2 (IDMATE) - DIRABEMEELERE
(IDMATE) and corresponding Software Development Kit (SDK). # (SDK ) - IDMATE SDK & {51 ZIRE 1S
The IDMATE SDK will support the 3D Superimposition Perception @ . gty BmIREE C BRENEER
in digital entertainment, tactical training, tele-presence, tele- 123 VE B FR i = 4 BN AT L -

education and tele-collaboration applications.

Website #3811t : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=309
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Core Technologies for Surveillance
Video Searching
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@ Surveillance Video
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Pedestrian Appearance

Detection 7 AAgiH] EI

Pedestrian Repository
TAE

\fﬁi. Specialized Distributed Computation Platform
@ — SN HmIETEFE

At present, there is no practical surveillance video of searching
system products available. This is due to the lack of the high-
efficiency, high-dimensional visual feature indexing algorithm to
solve the problem of a large number of surveillance video image
retrieval.

This project aims at developing a content-based object image
indexing and retrieval technology for surveillance application.

(1) Pedestrian Appearance Searching
Close to human visual perspective

(2) Highly Scalable
Specialized Distributed Computation Platform

(3) Fast Query Response

Pedestrian Searching T A SN % e g i ﬁ g |

Query By Example
BB ES

Video Playback
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(1) TTAINEREE
BOIANERERE

(2) BEMNTRERY
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3) REMNEHRERE

Website #81lk : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=271 @
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Compact Antenna Arrays for Beamforming and

MIMO Applications
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Department of Electronic Engineering
BFIEER

EZAVE I EAE

HEBRAMSMMFERGIF

.

\‘\g@. Prototype Mode-based Linear and
" Circular Arrays
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the proposed mode-based array. It has a 360-
degree scanning capability.
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Gain controls
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Phase controls

Multi-function mobile communication devices are so popular
that they are becoming the necessities for modern daily life.
4G/LTE network is becoming popular as well because of the
demands for more efficient mobile data transmission. Therefore,
the development of compact Multiple-Input-Multiple-Output
(MIMO) capable wireless communication terminals is necessary.
The major limitation of conventional arrays for multi-antenna
systems is the half-wavelength inter-element spacing require-
ment for minimizing mutual coupling and spatial correlation.
Indeed, this requirement is the primary reason that prevents
those multi-antenna systems from being implemented in modern
small-size handheld devices with wireless communications
capabilities.

This project is aimed to develop a technique to realize compact
antenna arrays for use in size-limited smart-antenna and MIMO
applications. Specifically, a very compact and cost effective
antenna array module will be developed for wireless positioning
systems. The proposed technique allows very compact and cost
effective arrays to be built for the next generation wireless (e.g.
WiIMAX and 4G/LTE) devices, which will utilize the MIMO archi-
tecture for enhanced capacity and reliability. Particularly, in this
project, a compact beamforming array module (a smart-antenna
application) can be realized to allow more efficient and accurate
positioning systems being implemented.

2

0.14A

p——.

2h

Both compact linear and circular arrays can be built
using the proposed mode-based technique. For both
prototypes, the inter-element spacing Is 0.144,
corresponding to approximately 18 mm (62.5mm for
conventional arrays) at 2.4 GHaz.
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Website #8311k : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=283



Real-time Application-layer Performance Analyzer

for Mobile Data Networks
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2, Passive, real-time monitoring platform
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CuHK is developing a novel performance monitoring system to carry
out real-time performance measurement at the application-layer, to
improve the current network monitoring tools which are limited to
measure performance at the network-layer.

The proposed system has three novel features. Firstly, it supports the
definition of application-layer monitoring modules which incorporate
the performance requirements of specific applications such as video
streaming in measuring their performances. Secondly, it implements a
novel bottleneck-analysis module which can analyze Transmssion
Control Protocol(TCP) flow data to determine the actual bottleneck
(e.g., the Internet source or the radio network) for mobile operator to
follow-up. Thirdly, we extend the application performance monitor so
that multiple monitoring nodes can be installed in various segments of
the network to correlate and compare traffic characteristics as they
traverse throughout the network, thus enabling the analysis of poten-
tial choke points within the network infrastructure.

The Application-layer Performance Analyzer proposed in this project
will equip mobile operators with the necessary insights and tools to
bring Hong Kong’s mobile data services to the next level, strengthen-
ing Hong Kong’s position as a leading information hub.

Website #1lk : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=282
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o Robotics & Automation

Collaboration with Dr. WU Xinyu and Mr. LIU Yuanyuan from Shenzhen Institute of Advanced
Integration Technology, Chinese Academy of Sciences and The Chinese University of Hong Kong
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r’v‘, Clothbot
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Conventional climbing robots are designed to work on hard
substrate, but few are designed to climb soft surface such as
clothes which is soft and deformable. Clothbot is a novel climbing
robot which has high maneuverability on flexible clothes. It weighs
only 140 grams with a novel gripper consisting of two parallel
wheels which can grip continuously and stably on various kinds of
clothes. Clothbot also has an omni-directional tail of two DOFs, so
that it can change its center of gravity to control the moving
direction on complex and undeterminate clothes. Clothbot is able
to access most positions of the clothes by moving straight and
turning around with only four motors. It is compact, small and
light-weighted but has a load capacity six times its own weight.

Clothbot can be a pet robot for interaction with human beings
when it climbs on their clothes. With sensors, Clothbot can
respond to touches and shakes like a pet.

Website #81lt : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=308
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Technology Development and Application for
Solid Modeling by Layered Depth-Normal Images
in High Resolution

BRSO MESEBREEZREBIEREERN
FASEFER

Prof. WANG Changling Charlie

Dr. LEUNG Yuen Shan

Department of Mechanical and Automation Engineering
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#®, Fused Deposition Modeling
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The project aims at developing geometric modeling techniques
for 3D object with complex topology and geometry that are widely
used in many industrial applications (e.g., microstructure design
and manufacturing, biomedical products and applications, jewelry
products, reverse engineering).

The market available CAD/CAM systems lack of the ability to
modeling and processing models with very complex topology and
geometry (e.g., scaffolds of Bone and mesostructures in solids).
By exploiting high-resolution Layered Depth-Normal Images
(LDNI) for processing complex 3D objects in various applications,
both the efficiency and accuracy of shape modeling and rapid
prototyping can be greatly improved.

The project will develop the following technologies:

(1)A novel geometric modeling technique for designing 3D
complex objects represented by LDNI in high resolutions

(2)A new slicing algorithm to directly generate slices of contours
that are topological faithful to the designed models

(3)A new support-structure generation algorithm that can
automatically generate optimized support-structures for the
rapid prototyping of designed models.

(4)A prototyping CAD/CAM system for modeling 3D models with
complex topology and geometry

(@, StereoLithography Apparatus

“"*.‘:; Highly parallel Boolean operation for
W osseous scaffold model
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Website #8311t : http://www.cintec.cuhk.edu.hk/exhibition/project.php?pid=294
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