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The Chinese University of Hong Kong has advanced

and excelled over the last four decades. As one of the Bl BT RN FH AT I
leading comprehensive research universities in the |
region, the University engags in the exploration of new |

knowledge that is transferable to the community and QUﬁﬂﬁﬁ‘ﬁ‘{Eiﬁﬂ‘ﬁwg

contributes to the transformation of Hong Kong and the 5 i ot e ) R R B T N LN AR, P |
region to a knowledge-intensive and innovation-led BHESHETHE, BEASE, BEABRFTRLEER e, |
society.
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Centre for Innovation and Technology . mmipwave, 44, asmmsose ismmms |
The Centre for Innovation and Technology {CINTEC] in 0 T R 0 S W o, e 3 ARV AFIOR2B 2008 |
The Chinese University of Hong Kong is an unit that B &, R — Ve B L M B S 5 A U O T |

e,

industry. CINTEC promotes communications, facilitates |

serves as a bridge between the University and the

collaboration and fosters technology fransfer to the
society.

To facilitate communications, CINTEC regularly
coordinates university participation in local and
regional trade fairs. These parficipations serve as direct
communication platforms between the society and our
research teams. This year, CINTEC has extended the
University's reach with worldwide research insfitutes
and industries by participating in overseas technology
fair, such as the "Research-to-Business 2008" in Italy.

Prof. WONG Kam Fai

Director, Centre for Innovation and Technology
The Chinese University of Hong Kong
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Researching in Future:
Multidisciplinary Collaboration

Leading universities around the world are aware of the

benefits of multidisciplinary collaboration among facu-
Ities, laboratories and research centres. The innovative
research results produced often provide solutions to many
of the society's most concerned problems.

CUHK encourages new research initiatives that bring
together researchers across disciplines to combine their
expertise to address major problems in the society. For
example, a Joint Faculty Research Day was organized in
June 2008 to promote and foster interdisciplinary research
between Faculty of Engineering and Faculty of Science.
CUHK also offers interdisciplinary programmes, e.g. MSc in
Biomedical Engineering jointly organized by Faculty of
Engineerings, Faculty of Medicine and Faculty of Science.

Connecting to China:
State Key Laboratory
CUHK also contributes to the establishment of the regional
innovative infrastructure and serves as a key player in the
In April 2008, CUHK

of the Ministry of Science and

national research establishment.
obtained approval
Technology of China to set up the State Key Laboratory of
Agrobiotechnology (CUHK), the key
(SKL) at the University the
establishment of the State Key Laboratory in Oncology in
South China (CUHK) in 2006. The laboratory aims to

up-scale China's agricultural technology to the world

second state

laboratory following

frontier to increase agricultural productivity, safeguard
food security in China and improve people's nutrifion. Also

in  April, Ministry of Education (MOE) selected the
MOE-Microsoft Key Laboratory of Human-Centric
Computing and Interface Technologies (CUHK),

established in May 2005, as one of the eight MOE Key Labs
in China.

This brochure is complied by CINTEC to showcases the
University's applied R&D results for promoting to the
industry. The research projects are classified according to
the five strategic research areas of the University: Chinese
studies, Biomedical Sciences, Informatfion Sciences,
Economics and Finance, and Geoinformation and Earth
Sciences, in which the University has attained landmark

achievements.

If you are interested in any of the listed projects, orif there
is any area you want to explore collaboration with our

research teams, please feel free to contact us at CINTEC.
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Telephone

T
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(852)26098221

Facsimile
L (852)26037327

Email
o enquiry@cintec.cuhk.edu.hk

URL

0t http://www.cintec.cuhk.edu.hk/tech2008/
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Virtual Human Visualization and Navigation Prof. HENG Pheng Ann
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Virtual medicine refers to the use of computer technologies in assisting the learning and training in medicine. One of the
examples is virtual anatomy which can shorten the learning curve of understanding different human anatomical structure
without the use of cadaver. The latest Chinese Visible Human (CVH) dataset is over 1 trilion bytes in data size; a virtual
environment supporting highly precise visualization of such dataset is thus of great importance.

The limited texture memory on personal computer can only support
visualization of relatively small datasets; such o limitation hinders a complete
presentation of human anatomical details. The challenge of this project is to
develop techniques for large-scale data visualization on the limited texture
memory so that enormous data of human tissue structures can be interactively
visualized with extra-fine fidelity.
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Precise hand areolar
connective tissue

T B

' We have deployed novel Graphics Processing Unit (GPU) accelerated
Highly precise subcutaneous capillary

et S s visualization technique for high quality rendering. Our lossless fexture compression
fei T T 2 T ) 4 i

technigue has been optimized for GPU. Virtual navigation of human tissues [of
12G) can be interactively performed on a personal computer so that the details
of human organ be clearly studied in real-time.
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Distinct anatemic structures
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Prof. HENG Pheng Ann
Department of Computer
Science and Engineering
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Simulated needle insertion
& ) e

Ultrasound-guided Biopsy Simulation

BESISFRERRENIRRR

One of the maost fundamental, but difficuit, skills to acquire interventional
radiclogy is ultrasound guided biopsy. Biopsy is the process of taking a
sample of tissue from the body for analysis. The success of these procedures
is dependant on the correct alignment of the biopsy needie with the
scanning plane of the vitrasound probe; and with the target lesion.

Biopsy procedure requires considerable hand eye co-ordination to perform
and repeated practice to perfect. The ability to place a needle precisely
into the target under uitrasound guidance is also the commeon first step in
many complex interventional procedures. Currenfly the training in such
procedures states that a significant proportion of the experience required by
trainees can only be obtained in time spent practicing on live patients.
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We have built a prototype virtual reality vltrasound guided
organ biopsy system to facilitate the training of radiologists
and physicians in ultrasound guided intervenfional
procedures. The research issues addressed include a 3D
anatomical model reconstruction, data fusion of multiple
modalities data, realistic visualization and interactive
navigation, and multi-sensory feedbacks. The proposed
system can provide trainees with a structured learning
experience, permitting practice with no danger to patients,
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Vascular Intervention and Radiology Simulation Prof. HENG Pheng Ann
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Vascular Interventional Radiclogy (VIR), an indispensable standard component of modern medicine, of which the
demand increases rapidly over the past decade. We am to develop an interactive visualization system of 3D
physiological anatomy and vascular network and to develop a multi-sensory virtual reality based simulator for education,
training, and evaluation of medical personnel in percutaneous and franscatheter VIR procedures.

The research and development challenges include 3D anatomic model
reconsfruction of organs and vascular network from CVH data, interactive
navigation and visualization, physiclogical simulation (likes respiration and
bloed flow) and realistic simulation of percutanecus and transcatheter
procedures with muiti-sensory feedbacks. This fraining system will provide
simulated ultrascund-guided percutaneous needle inserfion and virtual
fluoroscopy for transcatheter procedures in real time.
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<% Vascular Intervention and Radiology Simulator |z E”El

Our system is a cost-effective approach to
provide standardized clinical education, training
and  accelerated learning for  various
percutaneous interventions on the treatment of
tumors and blood vessel diseases etc. The
proposed system will benefit trainees with
articulated learning  experiences  allowing
practice with no harm to patients.
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User interface
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Funded by Innovation and Technelogy Commission
and Vascular Intervention and Radiclogy Foundation
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Prof. KWAN Hoi Shan

Food Research Centre Food Composition Database
i
B L -

Owing to the increasing public awareness of the nutritional value of food
consumed and produced in Hong Kong, nutrition label becomes an important
tool for consumers to choose their food. Food and Drugs (Composition and
Labelling) (Amendment: Requirements for Nutrition Labelling and MNutrition
Claim) Regulation 2008 (Amendment Regulation) was enacted by the Legislative
Council on 28 May 2008 and will come into effect on 1 July 2010. Apart from
those exempted products, it is mandatory for all prepackaged foods to carry
nutrition labels, which must list information on energy plus 7 core nutrients,
Moreover, nutrition labels must list the amounts of nutrients related to claims.
There will be a two-year grace period for the local food industry to prepare.

In order to comply with the Amendment Regulation, local food trade will need
to create suitable nutrition labels for their individual products, while the extra
costs involved (such as food composition analysis, printing nutrition labels and
re-packaging etc.) would undoubtedly be a great burden to the local food
trade especially the small and medium entferprises [SMEs).
The most direct method for the trade to create their nutrition labels is based on
the nutrition information obtained from laboratories’ analytical results, however,
these analysis are not only expensive [HK3 4,000-8 000 per sample)., but the
results are also product-specific. Another practical and relatively economical means is indirectly calculated the

products' nutrient contents with reference to the data of those internationally recognized food composition tables.
Nevertheless, there is a lack of nutrition data on many local food ingredients in the food compaosition tables throughout
the world at present. Besides, there is also no technical support for the frade to comply with the upcoming Amendment
Regulation offered by any local organizations.
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Funded by The Hong Kong Jockey Club Charities Trust and
supported by Centre for Food Safety, Food and Environmental
Hygiene Department, Food Research Centre of The Chinese
University of Hong Kong initiated to set up the first Food
Composition Database in Hong Kong which has been
commenced to operate since July 2007. Apart from analyzing
over 1,000 food ingredients and products commonly used in the
local temitory in 2 years, the Database will provide detailed food
composition reference data and technical support for the local
food industry (especially the SMEs] via its website with an aim to
assist the industry fo comply with the upcoming Amendment

Regulation. Besides, in addition to disseminating the latest
progress of the Amendment Regulation, the Database will regularly promote the concept of nutrition label and balanced diet to
the local food industry and the public via various channels such as website, poster, brochure, workshops and forums.

For details, please visit:
http://foodcompdb.fns.cuhk.edu.hk/f

FEHPLRPRAFAT LT ERBEFERETEHFRTESRY U A S YRRNEE YL e b 02 30R, SN2 8 fr s PR .
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http://foodcompdb.fns.cuhk.edu.hkf

Funded by The Hong Kong Jockey Club Charities Trust
Supported by Centre for Food Safety,

Food and Environmental Hygiene Department,

HKSAR Government
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{7 mEmEE = Core Facilities Serving Biomedical Sciences
o -Rapid Full Genome Sequencing
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Ther DA, sequence of on individual nof only determines one's
phiysical appeanance, bul alio uawveils useful infermation sech
as suscepfibiity fo dssoses ond undesirable dreg indeced
resporsas. The sequence informalion moy proside cdues o
s prevendion, diognose and freatment of diseoses Bos
concer, diobeies and many genelic diseases, Foodbome
infection couwsed by bocterial pothogens & o common and
impofant public healih iswe, Determining the genome
saquance of these pothogens moy expadife Fha idenfiicafion
af pathogen and moy provide o befber understonding aof
pathogenesis,

Convantional DA ssguencing Is a cosfly. loborcus and
usa af OMA seguancing technologies and o foster innovafive opplications, CUMHK scienlists hove acquired the lotest ssquencing
aquipmeni, which allows the generalion of genome seguence informafion 100 fimes fosher Fhon conventional DNA sequencing

systems. This lotest sequencing eqguipment affers sequence data of much higher throughout with a drasfic cost reduction by 705
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This fatl, high-threughput ond eecuraie sequencing
system wil open o new  applicafion in DA
wecuendng. including pedonaired medcinge and
diagnodt, ancology mdeanch, undertbanding thind
world dissases, and providing fasf resporees o
bodemadim. The high-throwghpul system also urais
Ihe genaome jequence of microbet such of lood
pathogers ropidly with a very reasonable oo, The
rmicrobe genome dababases wil shoden the lime o
idarlify pothagen ond amsl the nwedfigation of
pathoge rsss,
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Stearing Committes for Biomedical Sciances,
Chinese Univarsity of Hong Eong
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Chinese Medicine Research and Further Development o fibe ol

EI:I % EI:I %ﬁﬁ?ﬁ;ﬁi% E Institute of Chinese Medicine
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In 2001, the project "Chinese Medicine Research and Further Development", led
by the Institute of Chinese Medicine of CUHK, was selected as an “Area of
Excellence" by the University Grants Committee (UGC) and was awarded HK$25
million for research and development. This is a 5-year project fargeting at areas

where western medicine has no opfimal solution, including viral infection,
chronic disorder, degenerative disease, allergy and preventive therapy.

"t = -~
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Researches on Chinese medicine as the alternative remedies complementary to conventional modern medicine have drawn

In 2007, the UGC has awarded a sustained funding for 3 years to the project for
further development. Two priofity projects on "diabetic foot ulcer® and | . 3
“cardiovascular tonic" are to be further studied.

increasing attention. Reports on anecdotal observations or pure laboratory-based studies on Chinese medicines are numerous.
has attempted to integrate the laboratory and clinical investigation of Chinese medicine. Example on objective evaluation of the
therapeutical application of Chinese medicine remains lacking. To develop the Chinese medicine which is complex in nature into
a modem science and art of healing, and to bring Chinese medicine into the international market, a comprehensive efficacy
driven approach aiming at safety, quality control and objective proof of efficacy is necessary.

AT IR B PR EE (PR EHTERRE] FAR SR FRNEARHT DR AGERA [SURERIEE] RS
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A unique three-prong efficacy-driven approach is adopted for the research on Chinese medicine as the alternative adjuvant remedies fo
difficult areas in clinical practice. The unigue approach emphasizes on the objective clinical proof of efficacy, while in parallel,
understanding the mechanisms of action, quality control and safe applications. A vast inter-institutional collaboration is thus established with
the participation of clinicians, biclogists, biochemists, pharmacologists, pharmacists and chemists. The project features the integration of

laboratory investigation and evidence-based clinical trial leading to a remarkable example of an objective evaluation of the therapeutical
application of the Chinese medicine,
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Funded by University Grants Committee
- Areas of Excellence Scheme

Collaboration with HKUST, PalylU, CityU
AR5 B B B R R R E N e B
GHEBHEHESRHISE. FEHT R EFRL TP H B B BB Biomedical Sciences | Chinese Medicine
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S for Cardiovascular Disorder
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Rhizoma Chuanxiong

- Chinese herbal medicine has a history of thousands years and has proven to
provide effective cure and minimal side effects. Rhizoma Chuanxiong is an
effective herb clinically used for the protection and treatment of cardiovascular
disorders. It has been widely used in Chinese communities for treatment of

« Angina pectoris

* [schemic stroke

* Thrombosis

« Migraine, or

* Pain induced by blood stagnation syndrome”

However, scientific evidence for validating its therapeutic value and clear
knowledge of chemical and pharmacological bases are not completely
developed.

=

SRS CAT BEERE L, WO W RE LR A Bl R i A . SR AR B R R
PR R e M B P . E MR R B AL, LV

= LN

+ diem

* ks

- {REEIE, =X

o R SRR

AT, B4 R RN AR, (P R

A novel integrated production process has been developed at CUHK with which a Chuanxiong-based drug was developed. For effective
quality control and consistent therapeutic value, a proprietary processes have been developed. It covers:

= Source of Herb: Good agricultural practices and plant authentication by DNA analysis

» Crude Extraction: Process for supercritical fluid exiraction from herb

« Absorbable Active Ingredients: Oral absorbable ingredients are identified with their appropriate proportions for optimal synergistic effects

Features of potential Chuanxiong-based product developed by CUHK:
« Sublingual fast delivery + Sfrong anti-thrombotic action plus moderate vasodilatation and anti-platelet aggregation
= No gastric side effects « No significant bleeding effects * No interactions with aspirin or warfarin
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Funded by Innovation and
Technology Commission
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A Bio-activity Guided in Vitro Pharmacokinetic mEEEEE |
Method for Ouality Control ———-

LI E SIS ERENEREE Prof. CHOW Moses S.5.
P 2] o O T BRI o B RS

Hr 2248 77 B B9 B 1 m&%ﬂgg
[

Lack of good quality confrol (QC) of Traditional Chinese Medicine (TCM) products is a concemn. Without good QC, the efficacy
and safety of TCM products are difficult to establish and worldwide acceptance of TCM is unlikely. The purpose of this project is to
demonstrate an improved QC method of TCM product by using a biocactivity guided pharmacokinetic method (BAPK): utilizing
Si-Wu-Tang as an example.

The BAPK method aims to provide a more relevant approach for QC. The existing method of QC for TCM involves stability test using
any designated marker(s); such markers are usually chosen arbitrarily with no relevance to the product activity and could be guite
meaningless.

The BAPK method combines identification of bioactive component(s) of a given TCM product and rapidly determines their absorption
potential by using a rapid in vifro approach. The applicability of this new BAPK method has been demonstrated to Si-Wu-Tang [SWT) products.
The BAPK method is able fo distinguish different SWT products and one specially manufactured. SWT product is found to meet the
specification recommended in the Chinese Pharmacopoela much better than other products sold in the market.
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1.5.- RS N Chinese Medicine for Treatment

of Terminal Liver Cancer
Prof. Ho Wing Shing John

Department of Biochemistry }‘:ﬁ ﬁ H%Eq H:I: E EF %

R
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Liver Cancer is the fifth most common cancer with high lethal rate worldwide. There are 10 to 20 cases per 100,000 reported in
Asian population. It is the second leading cause of cancer death and there are 1500 new cases found every year in Hong Kong.
The treatment of the liver cancer has been very difficult.

Through continuous research in isolation, purification and identification of active components from traditional Chinese medicine,
CUHK has developed different nano-molecules that have excellent potential for effective treatment of liver cancer including the
terminal stage cancer.

BN RIE RS —. | TELEA O, I 10-20 FHEH. FHE SRS T SE8T, TR ICAa 1 5005RFiiE, 7m0l i 2
R T B
MY, TR R Sb B B RURE SRS, BT B Y — R L 0 R S A A

These compounds have been tested one at a time in rats with liver cancer for more than a year, It demonstrated excellent results
in vitro and in vivo tests, such as enzyme assays, histological analysis, cDNA micro-array, urinary nucleosides contents, etc. 100%
of the rats responded to the treatment with the compound. No side effect was found after more than a year of continuous study
in the rats. The results suggest an excellent chance of success for cancer therapy in humans.

BEHAMOAEES LRGBS T, WEREFIERE. HE0IT. BERE R R R T S A R P S B A A R . M P BT N R
EEMEA RS L R, EF U LRSS, ERBEHAER, SRR eSDEnRAETEETRARS.

Hematoxylin & Eosin [H&E) staining of rat
livers in the progression stage of
hepatocarcinogenesis

A) The liver section of a negative control rat
(20X)

B) The liver section of a rat treated with an
anti-cancer agent [20X)

C)Positive  control  sections  [without
freatment] with no distinct cytoplasm
(10X)

D)Hepatocytes were arranged randomly in
the liver section in the positive confrol
(20X).

SR A A e 0 2 P R A

A) i3 BT B H (2048)
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Genetic Technology to Enhance Tolerance of
Crops against dalinity and Drought

— ) = s Prof. LAM Hon Mi
SR R AT O O S M B A
- | AR 42

The recent fall in crop yield has caused a sharp increase in the price of rice. This results in increasing pressure to the life of
people worldwide, particularly to the less-developed countries. This reminds us the continuous need to improve the yield
of crops to ensure sufficient supply of food to mankind.

Irrigation fo plants is largely affected by weather and geographic environment. Salinity and drought cause damage to
plant cells, resulting in retarded growth and consequently reduction in crop yield. When the tolerance of plants against
salinity and drought is improved, the corresponding agricuitural yield can be increased.

I LA e BRI MoK 0 B, BHES B NRERM R E N, Rkl 5
B, FoCEmEE. Fik, RS FHANACGEREDMES, DR iR
JE.

EREEIRALBEREERAELBE, ERRNEER TR, RERE
Yok A, BEOR. RAET SR SR 2, RS R ER.

CUHK research feam has developed a novel techneology that introduces novel salinity and drought genes from soybean to improve
tolerance in other crops such as rice. Significant improvement of salinity and drought tolerance was observed. The technology has
good potential for improving agricultural yields.

FRPLRBHAHBE-EHER, FAORETESNHEHEFEE, ARSI ESIE L ERNREE. SRRAWNERNELEE
AT, AT IR B L A BT BT

Achievements
Second Class Beijing Technological Advancement Award
Second Class Zhejiang Province Science and Technology Award

i B
6T B 2 0 T
WA k5 M —

Funded by University Grants Committee
- Area of Excellence Scheme

Collaboration with Institute of Crop
Sciences, The Chinese Academy of
Agricultural Sciences.
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Prof. SUN Sai Ming Samuel

B?Sﬁ"r“&?ﬁ'é:c?fﬁigﬁ*vippefer Transgenic Rice Proteins for Treatment
Department of Medicine 2 .

;ﬁ;empeuﬁcs of Diabetes, Obesity and Cancer
Foss BEREKEERGEERR. LHREE
fryrre: (55—

rhIGF-1 and rhIGFBP3 complex hos been approved
by FDA treatment of Growlh Hormone Insensitivity The Inhibitory Effect of Rice rhiIGFBP-3 on
Syndrome. Such proteins have potential use as Human Breast Cancer Cells (MC F-?]
antfi-diabetic and anti-obesity drug. They may be
used for treatment of myotonic muscular dystrophy,
HIV-associated fat redistribution syndrome,
retinopathy of prematurity, and amyotrophic lateral
sclerosis. rhiIGFBP-3 also has excellent potential to be
used as an anti-cancer agent.

Current production of rhiGF-1 and rhIGFBP-3 is mostly
made in bacteria. Both the equipment cost and
production cost are high. There is potential
contamination with human pathagens. There is much

Y

WT Gl

room for improvement in the production methods.

rhiIGF-1 B rhIGFBP3 CLifiid FDA J&, AEWITHAMBMERREIQBENE, FAIFERBRMILHEA. & M7Fa st
WAL Ed s, BHMAHARNENRIRESE, PERESRMSENEHMNEW LG, rhIGFRP-3 WHFE HEl TR A &N.

F&r, rhiGF-1 E rnIGFBP-3 & K EMMESEFE. AREmEEERER, TEEHFE A EHRBRGRMOTERE, Bk, EEFEER
.

LElEL BN G I EEES R L IRR BRIV CUHK leads in the research on using rice as pharmaceutical proteins
Coménersinl HEF-TN] Zakig Transgenic TGEST (2me) production system. In that rice has been used as o bio-reactor to
= produce rhiGF-1 and rhIGFBP-3. Rice possesses cellular machinery

il for protein folding, glycosylation and stabilization. It is suitable for
- i

large-scale production at relatively low cost. It is free from animal
pathogen contamination. Furthermore, rice is easy for storage and
transportation.

Bufler anly Wild-1ype vice (contral)

It has been proved in laboratory that Transgenic Rice Proteins can
generate biological effects similar fo its commercial counterparts.,
The research results at CUHK demonstrated good potential of mass
production technologies to produce effective recambinant human

proteins in plant af low cost.

T RSB EEA RO, SBATERESEHEES, EE rhIGF-1 B rhIGFBP-3. FHHEH 0 M Ml ik 4 & O 4.
WELREE A, RRREES D RERAERREMEE, B aTdiTREE. M, BRERELRTRIER.
MEHEMOKEREEAWAERGARE TS LS RS FEPIARTASRE R, FHESEEAMEAN CEEEEERR RHE
B WEERFFE A

Funded by University Grants
Committee - Area of Excellence
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Non-Invasive Test for Nasopharyngeal Cancer bt HUNG Chi Wan Emiv

e B e s s 2 Department of Chemical Pathology
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Nasopharyngeal carcinoma (NPC) is one of the commonest cancers
in Hong Kong and South China. For patients with early-staged disease = Eﬂ%ﬁEB%ﬁ%ﬁﬂﬁ
(i.e. stages | and 1l), localized radictherapy alone can give a 5-year Plasma EBV DNA analysis
survival of over 85%. On the contrary, patients with more advanced
disease [i.e. stage IV) require more extensive radiotherapy and
systemic chemotherapy, and the survival rate is only 50%.

At present, there is no ideal way to prevent NPC. As there may be no

(48
Plasma

or very vague symptoms of early NPC, early detection is the most
important strategy to improve patients' survival. Nasal endoscopy is
the current gold standard of NPC detection. However, limited by its
invasive nature and availability, nasal endoscopy is not an ideal tool

for screening NPC in asymptomatic subjects.

M T R P R R E Y —. BE RS (E-REHD B A, AHERZREMIE AN, RIS FEECTER
gt R EEABRNCENLD RSN, RIS ERS, BREZAFEENARREGE, MLAEELGTH IR,

TR 15 A TOLBT SO D T, M LR B A RO R MRS AR R ERR, RRBERAES. A NESEELH
AU RSB B A (R ARy ik, B REAEERE, AAGTRRERNEERE, WEBEMER, Bk R b4 R R A

The development of NPC is closely linked with Epstein-Barr virus [EBV) infection.
Making use of this association, CUHK research team established a blood test for
the detection of NPC based on the measurement of the genetic material of EBY
(EBY DNA) in plasma. The plasma EBY DNA analysis has been shown to be useful
for the detection and monitoring of this cancer in patients presented with
clinical symptoms. The test accuracy for NPC detection is over 95% and it is one
of the most accurate blood-based tumar markers currently available.

Tt b OB B S B R T B — IR M R, BUE B A L B EB 2R B

HERE T AR . Bk (OB ST S bR A G 2 AL AR A T B ) R Y
AR, FCHERE G ERO5N, R A b R 98 A I R

Funded by Sir Michael and
Lady Betty Kadoorie
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Nano-particle Contrast Agent for In-vivo
Magnetic Resonance Imaging Monitoring

PR i R 4k R 1% RO 4 KRB RIS S/ 71

Prof WANG Yixiang
Department of Diagnostic
Radiology and Organ Imaging
e A MR

FRAEE

Research in stemn cell therapy often requires in-vivo cbservation of cell
engraftment. At present, Super-Paramagnetic Iron Oxide [SPIO) contrast
agent has been employed to label transplanted stem cells for in-vivo
monitoring using Magnetic Resonance Imaging (MRI). However,
biodegradation by infracellular enzymes and acid tums SPIO into soluble
iron, which becomes invisible under MRI. Furthermore, the particle size of
SPIO is 120-180nm. It is too large for stem cells to cary many particles. For
rapidly dividing cells, the number of SPIO particles can be guickly diluted
and disappeared following cellular division and metabolism.

the

of
mesenchymal stem cells (MSCs) with Prussian

Optimal microscopy  images

e M T R TR R R A R AR L. 3L, BRI
A (SPIO) FITAHRECHE RS A e LA DL R SE e Rl R R T 2 {ELEH B P BT 4
A0 AR AR P R R PR A W WTHESPIOL Ay rT S R B T, AR E T A ETERE L
. TH, SPIORIERIICZ120-1808K . JHIRCRIC, M bUE— @ S e
FOIRE TR, BRI A ROTAR M, i e U R A A, A SPIO

blue staining, demonstrating the SPIO-NP
distribution within MSCs. Figure A shows a 100%
labeling efficiency. M5Cs appear as normal cell
morphology.
nanoparticles in a single MSC.
MEARSAK MSC) B TRREELEEA, EHr
SPIO-NPSTEMSCs A 44 . EART00% L ECF,

Figure B shows numerous SPIO

FCHL 3¢ FE T RE R AL I 2R

TEM images (A-D) revealed that the numerous
SPIO-NP distribute in lysosomes and vesicles of
MSCs while not found in the nucleus and other
supermicrostructures. Mono-dispersed 3SPIO-NP
remain well separated within MSCs. With
apparently nuclear morphology,
apoptosis and necrosis are not observed.

ETEMEI[A-D) H5E mSPIO-NPs4Hi A MS Cs 5
8 N B, T A P A M B L AR A A . BRI
SPIO-NPZEMSCsM 4B . SIMBBIEER, & MM
BT R,

normal

Biomedical Sciences | Medical Diagnosis and Devices I E H B

MSCsEB /R IEF M BB, MBEx —MMSCshE &
SPIO-NMPs,

CUHK research team has developed a new kind of nano-particles
(SPIO-NPs). Because of the smaller size, 7-10nm in diameter, the number
of particles that can be implanted into a labeled cell can be much
larger. After proliferation and differentiation, the 3PIO-NPs will have
sufficient particles to be distributed in the off-spring cells. Moreover,
SPIO-NPs are coated with chemically inert silica. They are resistant to
enzymes and acid. They will survive longer as a contrast agent. The
invention has been tested by substantial intake by mesenchymal stem
cells in vitro. No negative effect on cell viability, proliferation,
differentiation was found. The SFIO-NPs may be exiended to include
specific coating for bending with antibodies and /for other functional
groups for targeted imaging using MRI. or specific cell magnetic
separation.

o RSN B B T — B SPIOHKRBIRL (SPIO-NPs) . e Bt H BTk
, EMAAT7-1080K, 2 ERMASPIO-NPST LB EEA—E%ER. EEK
MR Bk, SPIO-NPs &4 ZHMER MR FHRMRS. WHE, SPIO-NPs#®
TR A M R R o O PO TR S LIRS LAY . BT BLSPIO-NPsTT B ff: 2y e i
BTG A . SERESPIO-NPST B i 40 i A AR, MW MRS, MK
SR E AR, HFESPIO-NPsl Lk — 54 3 LR HT A8 R /5 S0 Ab 2h B P &%
A Lk B P T 4 0 ) O R B LR A A

Funded by Innovation
and Technology Commission
EEF RS RN



Novel Endotracheal Tube for Child

Prof. HO Anthony M H

kv == = i W Fariay Department of Anaesthesia

iﬁ*ﬁ;ﬂ E ﬂ =] B and Intensive Care

BERE R R R

] DEF UL ¢
Q In surgery involving the chest, it is quite common that

<\ ) isolation of one lung is required. Such lung isclation
/’? operatfion is very challenging for children under the age of
/\ 6, because there is a lack of suitable apparatus. The
endotracheal tube available for such purpose is too large
for small children. Because of the complexity of the tube
design, making special size suitable for small child is not

feasible yet.

Endotracheal

'_tube Furthermore, when adult-size endofracheal tubes are used
for small child, there is a serious problem that the bronchial

blocker often pops back into the trachea, causing not only

Conventional technique for lung isolation in small loss of lung isolation, but also complete airway obstruction.
children { < & - 8 years of age). This may easily lead to interruption of surgery, increased
FE i ) 2 SR B AT I AR 4 B T surgical manipulation, hypoxia or even cardiac arrest.

.
\/ D \/ e RS LT O SN TR B P
/ 2N i TR AT A B . B R R A R
F. HAEHESATEE, REHSREMEEEATT.
At EREARSTHEERNERPAE TR, RS EEER
B, SFHPMIE, R AR BB TR, BINT FHEE. B

BEEEOBERE.
Retrograde dislodgement of endobron- chial
blocker causing loss of lung isolation and airway
obstruction. To solve the above-mentioned problems, Department of Anaesthesia and
i A, i A Y A 4 T L Intensive Care at The Chinese University of Hong Kong hos designed a novel

endotracheal tube specifically for small child. The design prevents the problem

of pop-back or migration of the bronchial blocker. Sizes small encugh for babies undergoing one-lung anaesthesia can be made and even
less experienced anaesthetists will find it very user-friendly. Prototypes modified from existing endofracheal tubes have been successfully
verified on a few clinical cases. It has excellent potential for further development into clinical products.

A ERREE, FRPILERELFDEFREANSRERA —ERRRE T . BREATE AT WA S A . RS R AT
LG AR S R R A . R B TR U T A, 0 LA D W PRR ) bR B A . R R SR U
M.
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Prof. ZHANG Yuan Ting
Department of Electronic Engineering

Prof. CHENG Chun Yiu Jack
Prof. LEUNG Kwok Sui
Department of Crthopaedics

and Troumatology

srrasg Multi-physiological Parameter Monitoring System
.TEL : - X
RIS R BIEE R SLEEA TR
BRI -

Growing aging population, skyrocketing healthcare cost and prevalence of chronic diseases are the rmain driving forces to propel
the fundamental fransformation of the healthcare system. Healthcare providers are locking for cost-effective and more responsive
ways of delivering services than through large centralized institutions. The conventional hospital centered healthcare focused on
diagnaosis and treatment practice, is shifting towards user centered health with the focus on prevention and early risk detection.

Armongst different vital signs, blood pressure (BP) is one that particularly requires personal and consistent attention. This is because
high BP, which is closely associated with morbidity and mortality arising from heart, kidney and cerebrovascular diseases, usually
occurs with no obvious symptoms. However, confinuously monitoring is difficult to be accomplished by state-of-the-art BP
measurement devices. Moreover, there is also a lack of multi-physiological monitoring system for personal and home use.

AN CIEC R H M, S e B A W L AR el R IR i B L, A R O e R AR A MR ) T SRR . R
it o A 5 0 LR P A AR (IR A 2 B B R P TSR TP R o i A L 3 25 0 IR 7 Lo 9 A S50 L e S 7 e
R

FEREWEAER WD, MmMBRER AR, 52wl o B R L I o I o R B B AR R, TOE LR AR
FALFTRAR . R BUA I i MR R S M M AR L. (R, T Al SR R A R KR M £ S BUE S R IR E .

In this project, we developed a low-cost multi-physiclogical

: parameter monitoring system. Vital signs, including BP, heart rate
: and their variability as well as blood oxygen saturation can be
n measured continuously using miniaturized biosensors. The system
' can be widely used in home care and community healthcare,
performing long-term monitoring of health status of patients. It

will provide great benefits for the prevention of cardiovascular

-

4 30 T L0 8 e 0 W A/ R 0 2 6 R

LV ES TPV ER Tl 25 L2 FUNES SR P2
B N e KR HERAEETHS, WUNEE R LR RR N RN
' W, AR DT B BRI T UL

i st diseases and early detection of adverse conditions.

Funded by Innovation and
Technology Commission
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Prof. ZHANG Yuan Ting
Department of Electronic Engineearing
Prof. CHENG Chun Yiu Jack
Department of Orthopaedics

and Traumatology

Prof. YU Cheuk Man

Department of Medicine and Therapeutics

Non-contact ECE Monitoring Bedsheet T HE
EERE OB BIKR B s
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e Pei

The worldwide population is aging, and the amount of old people will approach 2 billions by 2050. The aging population
has resulted in escalation of our healthcare expenditures. Currently, the healthcare system is undergoing a fundamental
transformation and home heaithcare has been identified as a critical part for early risk detection. Many adverse
conditions occur during sleep. Moreover, the health condition monitored during sieep can also provide supplementary
information for day-time monitoring. Therefore, unobtrusive and continuous sleep monitoring is very important,

AEFAQNEEL. BEN, 2050FE 2R EFEA D KRBT 2008, B EE N NEEA. BT, WA RN R EEN RN
W, Hob SEE (R MEEE A L v B AL B R O — (R R AT . — 0 i AT A T RETE R AR o B S A, i LR
AT A H SR AR R A . (R, A R R I % A P R R AR E .

In this project, we developed a simple, safe, and efficient non-contact electro- cardiogram (ECG) monitoring bedsheet. The
low-cost bedsheet can help to reduce the cost of home healthcare. Conductive texfile is fixed on the bedsheet as electrodes 1o
capture ECG which is measured by
capacitive sensing technology.
Physiological variables, e. g. heart rate and
its wvariability, could be obtained in the
measurement. The bedsheet is convenient
to operate, and its design allows the safe
and continuous ECG measurement without
obstructing user’s normal sleep.

A IH H Bl i S 0 FE B AR B, A
B, TREZMARFE. HEFEENHE S,
B R S St . R AR AT R R A 1R Ay AN
R, R AR T M A 0 R
fHH HEERERERENERSN, AFL
BRHLMANY, AERRENE FREEN
MIERR , T 32 R 4 A A8 B AL

Funded by Innovation and
Technology Commission
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Prof. ZHANG Yuan Ting
Department of Electrenic Engineering
Prof. CHENG Chun Yiu Jack
Department of Orthopaedics

and Traumatology

Prof. YU Cheuk Man

Department of Medicine and Therapeutics

B Non-contact ECG Monitoring Chair
WRALE JE3ZfE O B BB EE A
MR e R

PR, _——

Due to the aging population and increasing health

awareness, there is a global need for more cost-effective
medical devices and diagnostics. The delivery of such

1. Sheets of Paper
2. E-Textiles as
ECG Electrodes

healthcare presents a major challenge to all economies. With

the advances in biomedical sensing, it is recsonable to expect
that many types of medical checking and monitoring that

currently require the patient to visit a hospital or doctor’s office
can eventually be performed at home.

o EE A QIS LB AP AR e, AL B A A
i B R A M TR B R R A R AT R, R
TR B Al R AR B AT i 8 T AR ek % T LA S R AR
¥l

PDA as an
ECG and BP
Monitor

E-Textile as
ECG Reference

The chair in this project contains e-textile electrodes fixed on
the chair and a signal processing unit. ECG signal is captured
by the e-textile electrodes in a non-confact way and sent to

Circuit Board including
a Wireless Unit at the
bottom of Sitting Pad

the signal processing unit to colculate heart rate (HR) and
ather physiological parameters. The parameters are then

conveyed to mobile phone, PC or PDA through Bluetooth
link. Continuous HE can be conveniently monitored whenever user sits on the chair. The isolation of the electrodes and human
body increases the safety of operation. The non-contact monitoring technelogy can be integrated into the chairs used in the
office or home. Its application is of great significance for the detection of sudden heart disease.

FEMIACERAERMEERACEEEREANEFRYTHRAHT THEH. STRYTRETERCEAMNLERFR, FhIHER
WA HGEOCRFERSY, BRHBT TAMRLMEEFRET . GSHENPOAY. REREHTE, RWIENWM LRI RS RS
B JCA B A T A O T O 0 R O A G B AR T R A D MR P, A T R ) A B
Eo

Funded by Innovation and
Technology Commission
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Child Obesity and Waist Circumference Measurement -===
SEARREEEEE EL%%%“QEPL’&JE;%E
. IR TR

The problem of childhood obesity in Hong Kong has rapidly increased in recent T :
prosiem ot ch o g mang P " BoysH: ¥ | Girls& &
years. Scientific research reveals that obese children are at increased risk from Ageﬁ&? (em EX) (cm HX)
a number of serious health problems more commonly found in adulthood,
including cardiovascular diseases, high blood pressure, and diabetes. 6 67.3 61.5
For adults, a simple formula for calculating body mass index (BMI) is used to 7 69. 1 63. 1
determine whether an individual is overweight. However, since children are 8 70. 9 64. 8
growing, simple BMI is not an easy measure to use as age and sex should be
taken into account. Thus, it may be difficult for parents to determine obesity of 9 72.8 66. 6
their children by simple height and weight measurements at home. 10 74.9 68. 4
11 76.7 70.1
. . _ , .. ) 12 78.3 Ml
IR, s G0 A0 e P A AR B . AR STEEOR . IR R TR A b O, R
Ol EF R, MMEERERAES. 13 79.8 72.9
WEMNAGRHEEAXHESHEREEEBM), TRAFE2TEE. Fi, HREEE 14 81.3 73.8
HREAFETSEMEAN RS, ST REN AN ERES R, U E RS 15 89 8 744
. WL BRI, FREEFEPRAER T2 GmBENEEMETaR.
16 84. 1 74. 8
17 85.3 |
18 86.3 5.4
Research at Department of Paediatrics reveals direct and significant correlation

between children waist circumference and various risk factors relating to Toble of reference standand of waist
cardiovascular diseases. According to research data accumulated over years, Circumference for Hong Kong boys and
researchers suggest a reference standard of waist circumference for Hong Kong giris ogigd 6418,
boys and gifls aged 6-18. Child obesity can then be alerted by a simple 1t 618 i 5 & Lo S L L 2 4 6 &
measurement of waist circumference.

How to measure:

1. Participant should stand straight with feet 25-30cm apart and keep normal breathing.

2. Measurement should be taken at the midpoint between the lower part of the last rib and the top of the hip as shown in figure1.
3. According to the sex and age of participant, find the corresponding reference standard. If your waist circumference is over the
reference standard, it means that abdominal fat is too thick which increases risk in suffering cardiovascular diseases. Participant
exceeded the reference standard should do more aerobic exercise and maintain a balanced diet.

SRR R — TEAT W) B R M O 8 T M BB R R MR SOch R LA b AR
HHEEVIMER. RR2EH B, WA RBEATES 188 58 R LBt i iE = R £
AEREE, du, G T R T A D B iR 7 9 AT AN

BERBETE -

L SEAEYS, SRR -RATLAS, EXER,
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el Laboratory method #E&= 3 | Mobile in-shoe method
BEIPIE R4

Force l’Pl.IIl' Sl

Prof. CHAN Kai Ming
Prof. LUl Po Yee Pauline
Or. FONG Tik Pui Daniel
Dr. YUNG Shu Hang Patrick
Department of Orthopaedics
and Traumatology

Prof. HONG You Lian
Department of Sports Science
and Physical Education

Prof. HUI Kin Chuen
Prof. LIl Wen Jung

Prof. LIAO Wei Hsin

Department of Mechanical
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Mose Lab method is not mobile, thus

"“’"—7 ;'/“ e we need an in-shoe system.
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Ankle sprain is an injury commonly encountered in many sports. The
injured may take a few days or even d couple of weeks to recover.

CUHK research team proposed an innovative sprain-free shoe that can prevent ankle sprain with a 3-step mechanism, namely (1)
sensing, (2) identification, and (3) correction.

Pressure and motion sensors are installed at selected positions in the shoe to moniter the biomechanics of the foot.

A microcomputer embedded in-shoe analyses the continuous stream of biomechanical data and identify potential sprain with its
artificial intelligence database.

The embedded computer will then drive corrective mechanism to protect against the sprain causing action.

Prototypes of the shoe has been developed demonstrating the functions of sensing and identification of potential sprain.
Development of corrective mechanism is being planned.
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University(Prof. ZHANG Ming, Health
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The percentage of aged persons in society is increasing and their physical deterioration has become a socioeconomic
problem. For example, in iate 2004, the popuiation of aged persons in China has reached 143 miliion. Ostecarthritis (OA)
is very prevalent in old people. $tudies showed that adequate exercises would generate positive effects to OA patients,
Therefore, devices that can help people with weak muscle strength or OA are in great need.

Researches were conducted to develop exoskeletons that can provide
assistance for elderly and disabled people. These exoskeletons have two
limiting factors that prevent them from practical applications:

(1) Lack of safety: the leg exoskeleton usually uses mofor to directly drive a leg
to move, so that has the potential danger;

(2) Short life: it is not energy efficient to only use motor to provide assistance.
Actuators with higher energy efficiency are desirable,

EA#HTANZHHEHEETE, SR A0S0 RGHTHRTERMERARE. &
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In this project, a new hybrid assistive knee brace will be developed utilizing a magneto-rheclogical (MR) actuator, The MR device
can function as a clutch or a brake as needed. While functioning as a clutch, the output inertia can be made small and the system
is much safer than the direct use of motor; while functioning as a brake, the MR device can produce large torque and consume
little power.

AEAMEGHE—EH R R SRR EEE IR, FRRSRREFEE TSRS B BT LRSS, ERESBERN. &
HitR e AE L AR SR A, T RAEE MR R I e, ORI ED IR 0, BN AT RE S S AR REBL M T A R
o DR 2E L W o R

Funded by Shun Hing Institute of
Advanced Engineering

{7 BB o S RO ST S lH B B BN Biomedical Sciences | Healthcare



Al S

Information Sciences




» > »pp )/

A Compiler for High Performance Computing
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Mew processors that are multi-core and have reconfigurable computing and graphics processing unit are based on a
new technology. referred as Array Technologies (AT). These processing units improve the cost-performance ratio of
conventional high performance computers (HPC). Widely regarded as future direction in developing HPCs, the
technology enables the development of highly specialized processors that sustain higher numbers of floating point
operations per second.

Array technologies significantly reduce the HPC's demand in space and
electricity for cool-down purpose, which is advantagecous for Hong Kong and
Mainland China industries where office space and air conditioning are limited.
However, the main barrier for the adoption of array technologies is that it is
difficuilt to program even for experts. A general solution has not been reached
even after decades of compiler research.
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To alleviate the difficulty in using AT in local industries, we focus on an important class of problems that includes Monte
Carlo Simulation (MCS) and optimization. A self-checking, self-tuning, source-to-source compiler for the ufilization of
array technologies is under development.

The resuiting tool can be applied in many major industries, including derivative pricing, risk management, portfolic
optimization, time series prediction and enterprise resource
management. The solution will lower the entry barrier both
in terms of cost-performance and user-friendiiness and
enable the widespread use of array technologies.
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Wiring Optimization Techniques for Digital

Prof. WU Yu Liang David Circuits Electronic Design Automation
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With the continuous advancement of sub-micron semiconductor technologies, functional elements in digital circuits are operating
in increasing speed. Mgjor causes of signal delays in digital circuits are no longer due fo circuit elements. Over 80% of signal delays
are attributed to delays in the interconnection wires.

Whereds the circuit optimization technigues adepted in current Electronic Design Automation tools are still focusing on circuit
elements. The optimization result can be significantly improved if wiring-based considerations are included. However, to create
such fundamentally new design flow, a novel set of theories and algorithms are required to analyze and solve the optfimization

puzzle.
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A research group at CUHK has successfully developed a number of efficient wiring-based logic transformation and re-wiring
engines. The subject algorithms can be applied in combinational and sequential circuits. Such functions are not found in any
Electronic Design Automation tools available in the market.

1 The re-wiring engines have been successful
demaonsirated in Field Programmable Gate

Array [FPGA) design platform. Significant

circuit speed improvement (>10%) as well
as gate count savings (>10%) have been
achieved,
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Video streaming is getting hot nowadays and its applications spread across the internet. YouTube is the most noticeable
one where around 1.7 billion video sfreams are viewed every month. Besides the video sharing service provided by the
web portals like YouTube, many traditional Media Corporations begin to embrace streaming technology and are putting
their programs on the Web for on-line viewing. For exampie, both of the News and the Program Notes are availabile for
viewing on the websites of TVB, ATV, RTHK and etc.

Video sharing websites and Media Corporations that provide on-line video-streaming service are all suffering from high
operatichal costs. YouTube's bandwidth costs are estimated at approximately $1 milion a day even through it only
provides low-quality video clips. Media Corporations are lack of server farm to support millions of users in rush hours. The
surge of demands will bring down the servers of those corporations. Therefore how to provide Video on Demand service
has been a big concern in both of the Media industry and the IT industry.
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Traditionally, servers can become severely overioaded as
the number of simultaneous clients' requests increases. By
exploiting the unused capacities of user computers it is
possible to build a very large video-on-demand system
N | without the need of a comrespondingly large server
: == - infrastructure. Moreover, this kind of peer-assisted
’., 5T architecture is inherently scalable as more users not just
; generate streaming demands, but also bring in additional
T = ; s N resources. This project develops such a peer-assisted

e
: video-on-demand architecture so that content providers

can seamlessly migrate and deploy their on-line and off-line
contents to the substantially more cost-effective platform.

U8 150 B ol A6 2% i S o P M RGN ET 0, 31 B R N ) R . BT DR 7 A 8 D T ] MR Y AR B T & ST S R
EMAMMBREMHIGENE. REFEMMEE SN ESRS", FERRADRAENDE EUEEFBHATAHRAN
5 0 F AH B MR B R R T AP R A R A I R G — o O R A N R A L M A
fEAR T REMEERARNNERED .

Funded by Research Grants Council
FT 9 ¥ B R D » » P PP Information Sciences | Multimedia Technologies



3/ €444 <4 <

Prof. LYU Rung Tsong Michael
Prof. KING Kuo Chin Irwin
Prof. WONG Tien Tsin

Poribie B ol ADVertisement Invariant Signature Engine (ADVISE)
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ADVertisement Invariant Signature Engine [ADVISE) is a video
processing system for monitoring advertisements broadcast
in the TV channel. Advertisement wil be segmented
avtomatically and air-time for individual advertisement will
be recorded.
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Electronic Advertisement Guide (EAG) is produced according
to the output of ADVISE. EAG is similar to the EPG [Electronic
Program Guide) of the HDTV in Hong Kong and the only
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Enabling "Face-to-Face” Entertainment Prof. KING Kyo Chin rnwin
Computing Technology (EFFECT) T e
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EFFECT is a software development kit (SDK) for video
based face 3D tracking, 3D face modelling and texture
capturing to support "Face to Face” digital
enferfainment applications. It enables the face of the
user to appear in the screen and interact in real-time
with the computer animation or videos.

EFFECTR — @ A =450 . =4 A mimmEH RN
RS EENNRFEETR. B A REMEND BB
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Features

1. To enhance the augmented reality entertainment
effects on human face via the advancement of face

tracking capability from 2D to 3D

2. To enable the use of personal 3D face model in various

digital entertainment applications

3. Users can employ their unigue face identities to
represent  themselves in  digital  entertainment
environments

o 2
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Prof. LYU Rung Tsong Michael

Prof. KING Kuo Chin rwin Video Processing Toolkit for Visual Perception
ookl B Technology (VPT?) in Computer Games
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The VPTZ2 oolkit is a fundamental building block for new entertainment
experiences. Computer game developers can explore into a new game
perception area and infrocduce new game-playing experience to end-users.

\ Single User View Dependent Rendering Visual Perception Technology allows
l the users to perceive a pseudo 3D object being rendered behind the normal
display monitor, when the relative viewing direction between the viewer and
the monitor is changed.

VPT? TRAE—4AHFESWBIERERNOH, 58 THARBBWELR, ¢F
I 3 A, ) < T A 0 S A O R R U, A B A A R R R

HAMSERESRAAEENEN - ENNEE TN R AR AR ERE, §
E B MR R . SRR R RN R EEE TR,

View Dependent Rendering (VPT? ITS/084/07)

»

Tele-Sharing Visual Perception Technology allows user to Virtual Db]E
L |l Ve
share real object with other users to create communal Rendering

game-playing experience.
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Viewer [Centre) (Right)
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and Analysis of Salient English and Engineering Management

Dr. LEE Kit Lin Pauline

Mispronunciations by Chinese Learners Independent Learning Centre
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Chelsea is o proftotype of a computer-assisted pronunciation training (CAPT) application with outomatic

mispronunciation detection and diagnosis for English pronunciation improvement. The system utilizes automatic speech

recognition (ASR) technology and a pronunciation lexicon extended with commeon mispronunciations of Chinese learners

of English. The common mispronunciations are derived from a phonological analysis of Canfonese and English to predict

possible phonetic confusions (e.g. [f] and [8]). These confusions are formalized as a set of rules which can generate

Model NORTH
Pronunciation [n2.6]
Phonological [f] - [6]

[2] = [ov]
Common [nouaf]
Mispronunciations [nov.B]
[nowuf]

[12af]
[lowuB]
[lovuf]

commeon mispronunciations for any set of English words (e.g. north [nouig] —
[nowif]). Using this extended pronunciation lexicon, the ASR engine is tasked
with word pronunciafion recognition. Chelsea translates the recognition results
into comprehensible feedback by highlighting the mispronocunced words and
providing a phonetic transcription of both the model pronunciation and the
learner's own pronunciation.

ER-EYE TR AN RSB (CAPT) R, JEMESBREIEMRET, ®
Bhoo S8 im B, BRI R AT ST RIEN GBS A (ASR) BT, RS
B b B DR I AR R e B . W R (HE) TR, o
WA ER, BEFAARUSAESENRLE AR THENERSE (B
e [f] &[8] ), REKALEERFENTESSR—ERFESAMEERTHR
Wale (Flim: north [nowiB] — [noudf] ), BWTLLIERASREH &7 HHFERM
BED M. BRI, R EIAE S B o AR B SRR WL A, s IRl
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Prof. WANG Chang Ling Charlie Technology Development and Application for
Prof. HUI Kin Chuen . .
bepariment of Mechanical Geometric Modeling of Developable Freeform Surfaces

and Automation Engineering
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The project aims at developing geometric modeling techniques for freeform products fabricated from two-dimensional
patterns of sheet material {e.g. metal in ship industry, textile in apparel industry, and leather in shoe industry) in sheet
manufacturing industries. During fabrication, the 2D pieces are warped and stitched together to build final product, which is
ideally streich-free to prevent elastic energy produced in the product from debasing fitness and creating material fatigue.

Traditional design process in sheet manufacturing industries, which is conducted in a frial-and-error manner, is inefficient and the
product made from the design on 2D pieces may not approximate the desired 3D shape well. Besides, cumrent commercial
CAD/CAM systems do not have the function for modeling developable freeform surfaces, which are freeform patches flattened
without stretching, and existing approach about developable surfaces in literature are weak at modeling freeform surfaces.

AIH F B R R S RO S TR R i R (Pm . AR R
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Cnlonng patches (with shadow effect)
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Three new 3D geomefric modeling techniques have been
developed in this project and they include shape
optimization for the developing ability of 3D freeform
surface patches, surface flattening with length-preserved -l

feature curves and variational subdivision modeling for
freeform developable mesh surfaces. The developed

techniques help automate shape optimization of 3D 30 scanned body  Styling design

products and speed up the generation of 2D pieces for S FLmegh -

the products of all sheet manufacturing industries. Wied¥iarping
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Development of a Small Autonomous Helicopter S i i

Department of Mechanical and
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Not being disturbed by possible complication on the terrain, aerial vehicles including helicopters have better
accessibility to the site and maneuverability than ground vehicles. Autonomous aerial vehicles have many potential
applications in environmental monitoring, surveillance, tracking, rescue missions in hazard circumstances, etc. This
project aims at developing a small autonomous helicopter that automatically controls its flying, approaches targets, and
tracks moving objects using visual information from its on-board cameras.

Automatic control of small helicopters is one of the most difficult problems in robotics. First, the dynamics of a smaill
helicopter is highly coupled, under-actuated, nonlinear, and subject to uncertainties due to aerodynamics, so designing
a stable fiying controller is highly challenging and no solution has been developed so far. Second, it is crucial and
difficult to develop a sensing system that accurately measures position and crientation of a small helicopter regardiess
of various noises in measurement or generated due to vibration of the engine. Finally, to recognize and trace targets, it
is another important and challenging task to effectively integrate visual information from the on-board cameras with the
flying planner and controller.

MBI S, B E TR N B TR AT 4% 52 T A 9 M R (0 N, IR
HEHNESHE N EFS SR N REE. TP AaERITREREE, =67, HEE. bR
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We, at the first stage, have successfully developed a novel algorithm that fuses data from on-board IMU sensors, GPS and
vision to localize the position and orientation of a helicopter. A ready-to-fly platform has been developed on an
off-the-shelf commercial model-sized helicopter. We have implemented a new caontroller on the platform and achieved
automatic balance of the helicopter in the air. Another innovation to be achieved is to design a vision-based controller
that can stably fly the helicopter to approach targets on the
ground and to trace moving targets in the air or on the ground. We
will also use this helicopter to explore novel applications in
searching and rescuing missions, real-time traffic monitoring., and
tracking.

BT AEN S BB CERTIE S R A BEMER. SREA RSN
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Prof. CHU Ming Chung

Department of Physics

ks Technology for Making Large Telescope Mirrors
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This project is aimed at the research and development of relevant technologies to make near meter-range telescope mirrors.

This includes the design and construction of a new control mechanism in the grinding. polishing and figuring processes, and
the development of computer-based automated optical testing

procedures. The project will serve to significantly upgrade the
technological know-how of the Hong Kong optical industry.

Features

1. A specially designed mechanism for mirror grinding and
polishing of near meter-range size telescope

2. A computer-based assembly for automatic optical test
and pattern interpretation enabling closed loop figuring of
large mirror

3. Machine as developed presently accommodates the
making of 0.6 m diameter mirror and is readily scalable to
bigger version

Target Users
1. Upgrading the technological know-how of the Hong Keng opftical industry to stay competitive and to migrate
towards upscale markets

2. Promoting astrenemy and space sciences in high schools, universities, and the general public in Hong Kong and China
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Plug and Play Data Security Platform
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Nowadays, data security is becoming more and more important. As the amount
of data stored in network storages increases, the risk of data breaches also
increases. Now people are willing to invest more resources to improve the data
security. For example, they buy expensive firewalls and employ security experts
to maintain the firewals, trying to prevent invasions from outside.

However, not many people are aware of the security within the firewall
Actually, over 50% of security breaches in USA were happened within the
firewall. Among those security breaches, each of them leaded to an average of
USD3$5SM lost to the company. Moreover, the IT administrators can easily access
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Department of Electronic Engineering
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Network Before Using PDSP

Client Computer
PEM

all the data in the storage. There must be measures to prevent them from
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stealing the data.
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To solve all these problems, we encrypt the data before they

K PDSP # # # - Network After ing PDSP
* SP # i erUsindiERs reach the storages. No data is stored in the data storage in

g:'i‘:'::"mpu‘r' plain text format. If the data are lost, all access from
la! unauthorized users will fail since no data can be read without
:“‘— PDSP the encryption key. Even the IT administrator cannot read the

data if he is not authorized by the security administrator.
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High Availability
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Prof. MENG Mei Ling Helen'-?
Dr. WANG Lan?

Mr, FENG Xin?2

Ms. LI Yan?

Mr. SHAO Yang?

! Human-Computer Communications Laboratory,
Department of Systems Engineering
and Engineering Management

2 aAmbient Intelligence and Multimodal Systems
Laboratory, CAS-CUHK Shenzhen Institute of
Advanced Integration Technology
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iiﬁfﬁ; - Behavioral-signature based PZP Traffic Classification
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We demonstrate the integration of RFID and speech technologies to achieve location-sensitive  delivery of  dynamic
information via the speech medium. Location-awareness is achieved through a portable RFID reader integrated with a

Pocket PC. Pertinent, textual information related to
RFID Tag RFID Reader
RFID £ RFID BH#i#

ey
N ssing somme: hng?
e %
= Kt B oo = !
e witamiihsshaim
Spop leoking- Talk o ws-

e

the location is retrieved from the data source via
wireless communication network. The textual

information is transformed infto a  speech
waveform [possibly via text-to-speech synthesis)
for audio-based delivery to the user. We have

realized this system integration in the context of an
audio tour of our laboratory. This integrated
system has significant potential in  applications

L o that call for location-dependent information
delivery, e.g. digital homes, shopping arcades, etc.
Exhibition Stands
st Pocket PC
?Lﬁm - - - - -

AEEH RFID S B SRR RS. Pocket PC fEAT RAD BN BEY R, HifEGA RS THRANMESEN. BEREHE
Pocket PCHHHEAT SR B 9 o 5 T R4 B, o w8 EL PBESC HE 20 30 otk i A ARG, KR T R BRI, RS RAE L. Einfe
SER MBS, W R R MRFIDE S Wit b I PG BRFIDM B AR5 EFE B R BRI, FRIBIRIIER MBS, #ohl A&
TR, TR AR ] MR B T A R R
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and Engineering Management
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Media Sciences, Technologies and Systems
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Crystal: A Chinese Text-to-Audiovisual-
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‘Crystal® 15 o reaktime  Chinese AudiofVisual Bimodal Speech Curpusi I |
Text-to-Audiovisual-Speech (TTAVS)

————————————————————————————————————————

Synthesizer. It accepts Chinese textual
input and generates natural sounding
Cantonese or Putonghua speech as

audio output, as well as synchronized,

SSML
Document

A e o (2
TTVS Engine
{video only)

animated lip movements of a talking

avatar as visual cutput. The Chinese

dialects may be synthesized with a

]
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consistent voice.  Crystal can also
exhibit facial expressions and head

movements that are conducive to
communication. The original version of
Crystal runs on a desktop machine. We
are developing an embedded version
that can run on the WinCE piatform, in
support of mobile and multimodal
multimodal applications such as reading SMS on a mobile phone. We are also developing o web-based Crystal. It is a
platform and browser independent version with some advanced features, including download of the synthetic result in

MP3 or MP4 format, and the support of asynchronized streaming output.

[ AR 0 | 2 — 5 E RS o op SR B s T/ BT S M A R, B SR E S A [ R ] Rt ERASERN
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Behavioral-signature based PZP Traffic Classification
Prof. CHIU Dah Min

Department of Informctign Engineering l,;{ 1% Fﬁ *ﬁ :T:t;.éu:l Eﬁ% E%EEI'IJ P2 |:| EE ﬁ
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Accurate identification of network applications is important in many areas such as network planning. quality of service
(QoS) and access control. Peer-to-peer (P2P) refers to the sharing of files across personal computers connected to the
Internet, It is believed that usage of the P2P protocol accounts for a significant amount of Internet traffic. Classifying P2P
traific from mixed traffic trace is now a hot research area and remains a big challenge in the field.

Traditional approach becomes less effective because many new P2P applications like Bit-torrent, PPLive can change
their port numbers and cbfuscate their content. New techniques that do not rely on well-known port numbers and packet
payloads must be developed in order to identify P2P applications from mixed traffic frace accurately.

MEER AT R R FE MR AR P A RS, (G AR B . BB R E 2 (QoS) R F RGN R, BN (P2P) EiEM A E ML
EREEERETHEESS. —ERFEERS IR BERRE T, SHNMEMNESTEEEIFNRE. ERREam@scEd, o
PrEG B Eh AR R A AR . BT O T — AR P B R SR

T80 5E 1y i 5 g O R 0 0 R R R R WA 1 P A R SR M BN ERN, (EUBT 9 B R R 2 L Bit-torrent,
PPLivety o] & pip 4 i SIS B O N . BB B A R AR A B R A Ak, S LR M A A M, B
Gl ) 0 A e R S I I TR A W, R R A P R e SR A W 1 o T ik

The University has developed a behavioral-
signature based method that not only can
idenlify P2P applications, but also specific P2P
software such as P2P content distribution
applications like Bit-torrent, Bit-comet and P2P
streaming applications like PFLive, PPStream.
The method can identify P2P traffic without
accessing any packet payloads (content of the
packet) nor using well-known port numbers, only
packet header information is required.

R AR, PRMET - EUERERS
R PP A A . ERF RN L
il B ) P2P R R AR A, IR A R R B R R
A, LFEP2P S 24 R M #  flnBit-torrent,  Bit-comet B P2P 4 i K M M B PPLive FIPPStream. HHEEMTHERMR UM A ELR
HEREER, RAH U A EE Header) {E iR H A F M P2P 1 B R AE.
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A Universal Media Transcoder for Mobile Networks

M A 4% (1 55 fE B EE R FE 2 Departmont 6 HommaHon Eegrioatng
METEER
——— HHRES

Video Transcoding is the procedure to convert a compressed video into another one with different format (i.e. different
bit rate, different frame size and even different coding standard). To make high quality video streamable and playable
in mobile devices, we need to perform transcoding to adapt the bit rate, spatial reseiution and/or temporal resolution to
match the mobile network and device capabilities.

The new technology enables mobile users to view essentially any video
available on the internet anytime anywhere. To make high guality video

streamable and playable in mobile devices, we need fo perform transcoding E i 0:08/3:46 a
to adapt the bit rate, spatial resolution and/er temporal resolution te match
the mobile network and device capabilities.

BAEMEEAR BN AR NS SS AR BEINEF (ARG TE. R
MR, EEFFGEEE)  dRAWRERTFRUEABHM R ERRBER
WAhEER W, A R AR R . ETE SN R R R RE, R
117 0 7 G 7 e A 0 A A [ A R R R

FRH AR PR P B b bR B RS LS . AR R REEFR AR
BT EaeE, MF AW (franscoding) 77, £® 6 TR (bit rate) . S FIE
#T % (spatial resolution) 2K H MR 47 EE (temporal  resolution), BIRSE TFHER MK
M rshiE.

Opfimized
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— Web Gateway Web
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Media Gateway
Mobile network |2.5Gf 3G/ 3.5G)

Audio/Video content

n any format
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_ Prof. LIN Hui
Institute of Space and
Earth Information Science
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Fishery accounts for 23% of agricultural production in PRD. However, with the N BT = o i ol S R - TS
increasing environmental crises in Southern China, ocean disasters such as red tide, — ; g =)
ail spill and other ocean pollufion problems become serious threats fo the fishery.
This project is a co-operation between the Chinese University of Hong Kong and
the South China Sea Institute of Oceanology (SCSIO) of Chinese Academy of
Sciences. It aims to develop innovative technologies for near real time monitoring

and warning of ocean disasters.

WAL TR = R MR B 3% . (HBESE DR My A, R S e
5 T 3 D 7 S O A R T

FIRH fFie R R R ERHR R R ST O (AT SRR, HEURE B
536 25 I R O T o B A
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With the CUHK’s Satellite Remote Sensing Receiving Station and SCSIO's
disaster warming models as the foundations, the Project Team will develop
new multi-dimensional dynamic monitoring methods, scientific workflow
management and intelligent information extraction technigues. We will also
integrate the technologies and develop ASP services for near real time
ocean disasters analysis and warning.

This project not only develops innovative technologies for the fishery in PRD,
as the Remote Sensing Data are captured and distributed in CUHK, the

project also helps the Hong Kong Information Technology Service Providers
FENTRER . N . .
" to open the new market of fishery / ocean information services.

(o i o i 11 [ A

S H T L b A R B RS M T B O B BT K TR A, SIA R F SR

S0 B BT T A OR MM o 1 B A B 2 A
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Web.bosed disastor Informalion disseminafion  S1AHE R ERHET 4T Bl 3 /45 5 36 AUR 24 1948
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f}_ﬁ_ ne Uevelopment of the Advanced Radar

Satellite Remote Sensing Technology for
Monitoring Urban Ground Deformation

Fraf. LIM Hui ﬁﬁﬁ?ﬁﬁ H-::iﬁil_'ﬁfﬁ‘.%%ﬁ i%iﬁ“

Inslituta of Space and

Earth Infeemation Science Eﬂ j’i'f: 1_% '%' 1% ijl[ i LE_JEE ﬁ W

o M B L R
H N L

Urban ground deformation s a sericus emnvironmanial hazard in Hong Kong and in Mainland China. More Than 70 cilies in
China are wndergeing nafural of human-induced subsidence, The disaster can lead Mo signilican! damage and, driven
by safely and kagal liakility. construction and civil @angineering induiirias hove greal demands on land serface movemeant
myanitaring, aspacially in major 2ifies of China.

Sotallite Permaneni Scaiterers Inferferomatry. (PR 5 o promiing fechnology thotl offers low cosl. large-coverage
' delarmation monifering aond up o wh-milimeier acocuracy.

::.: Howewver, due o irsullicient archive imoges available ta many
EE_& Chima and Asian cities. P3| can hardly be widely applied in the
= ama Fegian.

- S RNRTE R A SR M AN EEREAELE, 2HCHIOSMN
- =

v HMWSETTMENAENTRRE. SNANESRELAER EXEE
B bR, TR NS SR NI M R I AR R,

UL RS & S R AR P RS, CEEEN R

- ] L HEREE. AEEPERSHETRMRTEESCRAER. FPIME
The Fushan clty government spant 80 milion BMB o ggem

astablish the Beiflon Yocotional & Technical College.

farous safflament occums In the college fowr yoars

atter the establishment [Source: dkb.com.cn)
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This praposed praject aims 1o develop the Advanced PSI [A-PSI) to overcons
P5I's limitatians in the region. A-PSl reloxes the PSI's constrainls and can be
opplied in Enear of non-linear delermation (e.g. landslide} scenarios.
Maoreaves, A-P5] can abio be applied 1o areal of inlerests aven with a limited
radar archive imoges |e.g. Ching and other counligs in Asion). The
developed technologies and services can be adopled by The various playerns
in the local consliuction industry including public and private organizalions
and will Bring new business apporienilies o the local industry 1o eangage The
engineering consultancy business in China.

Uzimg Radar Remole Saniing fo analyze

AT R S R R W (A-PS) . A-PSIBF AR ellement velodly for a city in Pear

Rivar Dalta Regian

HHEWHFT WA EEEES (N UREE) . SAAPSTUEAN S EREERONERN o rFrmas—# Lt BRI
B e RASHME  HIENENER RS TRER, RS s s NEOIEEE
B, BUAESAH LM EEE .
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Noise Simulation in Virtual Environment for
Urban Design and Planning Prof. HUI Kin Chuen

Department of Mechadnical and

IR I T A 1 B T AR 2 et
Bl ] 2

Traffic noise, construction noise, noise from commercial and industrial premises are major concerns in the design of new
constructions such as highways, stadiums, and pubilic utilities. An estimation of the noise in the environment as a result of the
new constructions is essential in the design stage. Although there are existing tools for estimating noise level in a given
landscape model, their results are not comprehensive to the general public. An effective means for experiencing the effect
of noise is thus essential.

Existing tools for predicting noise levels in a given landscape computes a set of noise levels in the form of raw numerical data.
Estimating the effects of these noises to different land users relies on the experience of the designers and architects, and may
not be comprehensive to the general public. This project is to develop o technique to simulate the noise effect in a virtual
environment such that users can experience the noise level without referring to the numerical data.

O, BT, RMSELNERSNmE2EE 08, 5. ANRRFNELLEEE. HH, 768050 EET 5 % b m Ry
HERESREMAMEERUEREMOEEE . —BEFRET R AR T AR, (A RBREEMNIE R T Y. Fik,
—fEAE A PR BT

WA En  p T R A ST IR R . (EE MR H R R R PR B . B TR R N RS RN R, P O A
RETAVAEE . — A RBER MRS R . A TH E R BB — (8 E B R R P A TR R MR B, (P ) R B
M, T A A I

. S R S e e S e S

A technigue for simulating the noise effects based on a
data base of pre-computed noise data will be
developed. These pre-compufed noise dafa are to be
determined using precise noise rmodels. Integrating this
noise simulation with an immersive graphics display
systemn provides a virtual environment for non-experts to
experience the noise effects induced by new
constructions before they are built. Architects and
designers may enhance their design based on this virtual
experience to reduce possible noise polliution in the

Time: 17 Viewer location: 838798.125000 B
Noise lavel (left): 13.400000 Noise level environment.

ACTE gt R TR — 0 ) FED e 7 SO SR R T AR ) Bl B R
. Wk e r R E 0 LU R N S ELALEH AT, oW E
MUBERE AT, A T 4R TR A A o o [ R A
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Prof. YU Xu leffrey
Department of Systems Engineering
and Engineering Management
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Although stock price analytics have been developed by leading investment banks and hedge funds for in-house use,
they are not sold to retail investors. Retail investors can aonly rely on personal analysis of news feeds and advice of equity
analysts in making their decisions.

Stock prices react rapidly to news. But an investor using news feeds faces masses of information, which take hours to
read. This procedure delays their investment decisions and makes them miss a lot of potential opportunities. On the

"o @

other hand, eguity analysts on which retail investors rely on are -_

often the brokers who are selling investors' stocks. The advice is :::“:M"MMW WMiner - .,.u....m.%

often delayed and biased. T a1 .S e
WA RIS, PR AT R 0 S 5 5 3 00 5T 6 T
SR B SRR A 98, T fH 4 2% A0 5L O ) B SO 4 3 A

B A A A B 2R e =
TR TR GRS K, 2 RAROIFABRA AN oo e el
et T RRR OSBRI, 5~ e e s
, B FER R RRES R, MEARRENE RIS  re

VA E LT

By 90 s : . - Bawe RS0 [ reesaass

Based on machine learning and text mining technology, VMiner instantaneously analyzes masses of news and predicts the
impact on stock price. VMiner includes four analysis components: (1) sentimental module decides whether a news is positive
or negative; (2] topic module classifies each news into 50 different topics, including merge and acquisition, change of
management team, release of financial report; [3) relevance module decides the relevance of news to the stock; (4) news
freshness module decides the freshness of news. Based on these analyses, VMiner mines and analyzes real-time, textual
1 news-feeds to give investors buy and sell recommendations.

R —HATH R, FEEMERFEEERE(VMnen) ERAEBHE2E R CABEMOH
i 18 AR b o ) R TR AR AR BB . VMiner 40 e Y MR A AR R (1) SRR
Hoatr AWM EmMAmEEL: (2 HEE T B RS ICRET N (3) B
(B P2 5 A7 < 7 L 3 R A P SO B R TR () 35 B A - R B O B IR
o BERYIEHIFHT, VMinerfy P BER AR 40EN B Y TR B R




|f you are interested in any of the projects listed in the booklet
please contact the Centre for Innovation and Technology
The Chinese Univerisity of Hong Kong
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Telephone

o (852)26098221
frosimie —(859)9R037327

%ﬂ%‘s enquiry@cintec.cuhk.edu.hk
URL http://www.cintec.cuhk.edu.hk/techZ008/
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