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Research Excellence and Technology Transfer
SBAREARRER

The Chinese University of Hong Kong (CUHK) is a leading comprehensive research university in the region. It
is engaged in research over a broad ranges of disciplines. The University places great emphasis on technology
transfer. In corporation with local industries and businesses, CUHK has developed many practical innovative
technologies and products, directly benefiting the community. CUHK is also engaged in deep research
collaboration with renowned mainland and overseas institutions, in order to create new knowledge and improve
the quality of life.

BEPNABEEASHNGENREASR  ERFALIAMAEBRERAEANNE - AASMAMETREARE - b
AERVEER  REATHXARBSHF  ARBECENRNRER - SELE - PATREZSEARBIMNEES
{RETZIRM A E - KRRASHABRNEARIFLERM -

Distinguished Spin-off Companies

BFEREAT

Numerous cases of the University's research result have been put into practical uses successfully through
technology transfer. Over the years, CUHK have pushed forward the setting up of many spin-off companies to
commercialize the technologies. Some examples are:

PARONARRECHEBIERER - PARFHFRSEARRATNIL  #MERHRERIL - U TR —LHlF:

1 T *5 Sky and Capture Aerial Image
(;:'seﬁ_:j BERRS ‘ Company Limited
. H H H = oD E ] ;"\E
EERACERURERAT oo limited EMEEERUEERAD

SLRF D
Plasmagene Biosciences Limited SurflT Systems Limited
Vast Audio Pty Limited

(© oNAsTech
Dinastech Holdings Limited

= Qualigencis Medical Limited

..-..u.._..:.l: Satellite Devices Corporalion _..-_‘:.I-‘&I"'.'f'usriﬁs':_.mgnu;r ON LIMITED
e-jing Technologies Limited FRAETRAT Wikat Iefapmation Liied
SEREERAT N S0 EERAD
| JSENGITAL e
gGENE Technology Company - 2= 1ensis Limited
Limited . —_—— e
Sengital Ltd. ARMBERALE
REAMERRAT d Zensis Limited

iXTech ANERAT

IXTech Limited
EHasRAT

Successful cases
[DANLEES

One of the spin-off companies, Wisers Information Limited, is remarkably successful. Wisers Knowledge
Management and Content Service System developed by CUHK, has received the Innocation Award of the China
Computer Federation. The Award is set up by the China Computer Federation on behalf of the Ministry of
Science and Technology to recognize important technological discoveries and breakthroughs in basic and
applied research in computer engineering.

Hp—ERBAT  BRRARESRASNMMEARRE - HEBEPNASZWHRN 'BNNAEERABTRBERM, B
"PESHEHSSRAINE, - ZERBPEARRNENBRNELERIT - NERSHBEHANPERARNBARR
BUE AR SO S 2R -

Today Wisers Information Ltd. employs over 150 staff throughout China. WiseNews, one of the company's most
successful products, distributes up-to-date information from over 1,500 sources across the Asia-Pacific region.
SXBRREZRA\RESEEMRENENREN - EXAPEEATRBRHATHIER - HERKRERFEZZE 1,000
Kt ~ S00RBiS - APEBAFRBRBENRE ' DREFAZHERAFENONEHEE -

Zensis Ltd., another CUHK spin-off company founded by two 2002 Engineering graduates, Mr. Jason Ho and
Mr. Picco Chu, is also an outstanding case. They won the Gold Award in the SME product category of IT
Excellence Awards 2004 by the Hong Kong Computer Society with their first product PhotoRite, an automatic
digital photo enhancement software. The judges remarked that the company 'skilfully deployed technology to
capture a huge niche market'.

B2002F TRAREERNBSERABELERITNRRAT —ANERATDES —EMIDEZE - R2004%5F - 1
FEPARREEN MRIEE, EBFWEHBERGHECHETEELISHT "GN HME ) 28 (PNExRE)
- IEERERBRARTR NEHEA, - B "HEROHABNRERRANTBHRRO, -

Key Areas of Strategic Research
SR T 72 B 2 A 1

Five key research areas led by CUHK researchers have been chosen as major thrusts of the University's
development They are Chinese Studies, Biomedical Science, Information Sciences, Economics and
Finance as well as Geoinformation and Earth Sciences. The University has attained a high level of
excellence in these areas.

HPXABRYMESAROAEESHRHEEETAPASRHRRIED - HPEEDEHR - £PESHS - S
EERSMEMRADRBRYE - pAEEETFRH FEERSKE -

Chinese Studies

hEIfR %

To revitalize Chinese tradition with modernity in a global age. To promote world-class scholarship on China's
culture and society through a perspective that is interdisciplinary, long-term, holistic and humanistic.
EZRIEBERTRASSRANENPESH - BEAEER « REM - 2ERUARTNAEEBRESNASED
EX{tRitE -

Biomedical Science
EYRENZ
To solve the increasingly complex health problems in modern society through fresh synergies of clinical

disciplines and basic science.
SIRRRABREARSHITAERARATLE DR EHOEHERE -

Information Sciences

ERS

To create and disseminate knowledge in Information Sciences and Engineering technologies in ways that
impacts the direction of field, industrial practice, and human society as a whole.

RIIRGERABHBRTERNAH  CMEERERARE - TXIRARARTZERNLS -

Economics and Finance

B A

To provide professional advice relating to economics and finance to both government and private sector. To
nurture caliber contributing to Hong Kong development as a business and financial hub.
AEFALEHEREENSHEBRAERER - BEESETNERSE  FTRERABRERTAMIEMR -

Geoinformation and Earth Sciences

1 BK F B IR 2

To become a national leader and global hub for the research, application and technology transfer of remote
sensing by advancing scientific knowledge of remote sensing and maximizing the benefits of such technology
through research, teaching and public service.

HATEEKMAE « BA - HTSBANEREAROELRL  OREAERRBHAERERBANE - BB
B EERRSBERAHWA -
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A Ubiquitous Digital Writing System Using
MEMS Motion Sensing Technology
—EEAMEE(MEMS ) ES)E R MaVER

HIRERARM

Prof. LI Wen Jung (Centre for Micro and Nano Systems)

FXEYE (BIRREP L)

Funded by Innovation & Technology Fund
BRI RNEEZE

Collaboration with DAKA Development Limited
BIEBHRERRERBRAT

We develop a Ubiquitous Digital Writing System
based on MEMS sensing and low-power wireless
circuit technologies. The system will compose of a
Digital 3D Motion Pen and a Digital Eraser, which, if
combined with a mobile computing host, will become
a completely new solution for mobile digital data
input media. This system will allow users to have
total freedom to use the technology ubiquitously.

Applications

- Electronic whiteboard System
- Remote Education

- Net Meeting

Outstanding Features

- Digital Writing system based on MEMS sensing
technologies

- Advanced signal processing based on navigation
techniques

- Low power wireless sensor network techniques

Target Users

- Education

- Business and Training
- Home users

BARAUERAMOMRRAT ERMHBE(MEMS) @R
MEEFEZBIRERN - ZARBS B8R HENE
M—EHB%RRE - BIoSBHstEER  CRREHR—=2
BEMAHFTEANZIHGE - E@AAIRMRRE 2
i AP RIBEVER » M6 FAPITE(E FAEIE B S AR il
HEBET2HEHE - f120 - fITEEERs - FUXRE
» AR EREIFRRRHNBRE D LUE AR

Digital Eraser

B IR E2IR

fiE& PR 2 %
- BFBRAM
- BInHE
- BB EH

Kamh

- ERMEE(MEMS) BRIt @AM ERR/MR
- BISER AR SEERRIERN

- {EFEAE AR RRI SRS B i

BERFE
- AERM
- B EBEAS
- RERF

http://www.acae.cuhk.edu.hk/~wen

B 8= T Ai3snpu| pue 8218wwo
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Computer-Aided Analysis of Shoe Fitting

gHESEEEKEE 2T REA

Prof. HUI Kin Chuen (Department of Automation and Computer-Aided Engineering)
Prof. HONG Youlian (Department of Sports Science & Physical Education)

SRR (BB{LHESEHRAETRESR)
HERET (BEEWLRER)

Funded by Innovation and Technology Fund

BRITRERESER

T

[i

i ) S

.};-’utting a shoe to a foot model

(EEEFERE L)

gait motion

(BRI B0 1T ERFADE 22 8))

A system for simulating the deformation of a shoe and its
interaction with the foot in a gait motion is developed. A
parametric foot shape model is developed for generating
3D foot models based on a set of standard foot shape
parameters. The action of putting on a shoe is simulated
by deforming the shoe model to fit a given foot model. An
accelerated boundary element technique is developed for
the deformation of the shoe and the foot. Stress
distributions on the insole and the upper surface of the
shoe in a gait motion are computed and can be used for
analyzing the fitness of the shoe on a given foot model.

Outstanding Features

A parametric foot shape model for generating 3D foot
shapes based on a set of standard foot shape parameters.
A simulation of the foot and shoe deformation and their
interaction in a gait motion.

Target Users

Shoes designers and manufacturers. This system allows
the designer to assess the design of a shoe based not
only on the static shape of the shoe, but also the
deformation of the shoe in a gait motion.

;Simulating shoe deformation in a

Stress- distribution on a deforming
shoe

(€211 -3=l0]:iPaban i)

WIEERET —EREH T ERERE I
ERHERM - H=HRELUZRE—EEE
HHBERASHEELR  BEESER EE
ESSREZINARABOMERER - BHH
BEXMREES R EESNEEIER - FA
"IEERITREHE L, REHEESNHEERE
ERZBMELENEE - RREUHBLEEFE
ERF  EASUENED DM - EMmD
HERBANMNSEER -

BERP

Fﬁéﬁéf%ﬁii_ﬁ LEFRIR AN B O (B R ETED
FRABEEEONER - TYSABTERE
Hzgiilﬁ'ﬂﬁﬂ

http://www.acae.cuhk.edu.hk

Development of Cost Effective

Millimeter Scale Machine Tools

ERBMAM BRI R

Prof. DU Ru Xu, Prof. KONG Ching Tom, Dr. WONG King Sau Sammy , Mr. CHAN Ngai Shing Sunny (Institute

of Precision Engineering)

HIERE SIFHE - SWEHELT - BERRAEE BELIRWRR)

Funded by Hong Kong Watch Manufacturers Association Limited, The Federation of Hong Kong Watch Trades
and Industries Limited, Innovation and Technology Commission, The Chinese University of Hong Kong

BHEEEHEE « SEERERT  AIITRKE - SBPXAZED

The objective of this project is to design and build a
cost effective millimeter-scale machining center for
manufacturing high precision micro-components.
These watch parts include pinions and gears, which
are commonly and effectively manufactured by gear
hobbing method. Our prototype machine can perform
not only the above hobbing method, but also turning
operation. As a result, we simplify and automate the
multiple manufacturing processes of high precision
watch components within a single machine. Currently,
this machine can fabricate micro shaft component
with minimum diameter 0.1 mm and micro gear with
minimum gear module 0.09.

Outstanding Features

In general, the cost of a large scale multi-axis machining
center is about HK$1,500,000 to HK$3,000,000.
However, the target cost of the millimeter scale
machine is less than HK$200,000. The operation cost
of millimeter scale machine is also lower, because it
consumes less energy. The millimeter scale machine
has also integrated both the gear hobbing and turning
function. Such kind of design can decrease the
manufacturing procedure of each component. As a
result, this millimeter scale machine can help the
watch industry to achieve cost effective manufacturing.

Corresponding Benefit

Mechanical watch movement consists of many types
of high precision micro-components such as balance
wheel, gears, pinions, shafts and escape wheel. The
cost effective way of manufacturing those components
provides a critical technology for the success of
making mechanical watch movement in Hong Kong.

http://www.ipe.cuhk.edu.hk

Gear Hobbing

In addition, current trends in product miniaturization
demand more such micro-components, which are not
cost effective to be manufactured by traditional large
scale machines. The development of low cost
millimeter scale machine tool is the solution.

AR BEIERRG RS RN AR R E KRR ER
BB HNRIE - EXFRTHEE/EBIEH
MESNTE —EERABTHHEELIE - IR
P NMETET EMURERIIT - MBTETENT - R
CHAEERECAEEEEFRENEERLNED
£t - Bl EERBTUBSHER/EER. 1 KA
AR/ RERERR0.090 T

r3Rb

—EERAESWMEHMIN TP OBNETE AN EE
$1,500,000 ZE%$3,000,000 - 822 KRR ADER N
MAXH REB#$200,000 - HRERBERAVAESE N
AR ALEFBERE - EXRBEEEEREN
FSETHMIDIH - SERERFTTLURD THEETR - Bt
F BRI MRS FREE T R ZREREHNEE -

IRB M
BHTFEARTETSHESEEMRESMENRR - &8
o~ eSED ~ BADAE AL - Eﬁﬁﬁxﬂéﬁﬂ%ﬁﬁu_ﬁi\iﬁﬁi
DESBEERMTHRIEM
JTEERIM - SHBRE
caiB /) BU{E I8N0 T E i BY
THER - ERERALR
BERMESHNRLETR
It IF— BB REB B 5
c BRGIERBRAEMNEN
ERERARMER o
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Development of Optical Pickup Chipsets

for Blue Laser DVDs

FAREEMXDVD B ERL A8

Prof. CHOY Chiu Sing Oliver, Prof. PUN Kong Pang (Department of Electronic Engineering)

SHRIE  BTRE (EFTEER)

Funded by Innovation and Technology Fund
BRI ENEESEN

Collaboration with SiliconCore Technology (HK) Ltd., and Jianghai Electronic Co., Ltd

SFERBAREDRR(EBE)BRAT IBEFRHOERAT

This project aims at developing key optical pickup ICs
for the next generation optical storage discs based
on blue laser technology. The products include a
photo-detector IC (PDIC) and a laser diode driver
(LDD) that support both DVD playing and recording
functions. The ICs will also be compatible with existing
optical storage formats: CD/DVD/DVD-RW/ DVD+RW/DVD
RAM.

Applications
- HD DVD optical interface
- Blu-ray Disc optical interface

Qutstanding Features

- Up to 1 GHz modulating frequency for the LDD

- Low temperature coefficient for the HFM: 200ppm/°C
- Temperature sensor embedded in the LDD

- Fast LDD output rise and fall times ( < 0.5ns)

- High sensitivity for the PDIC ( > 0.24A/W)

Target Users

- DVD player/recorder manufacturers

- Optical Pickup Unit manufacturers: Cost-effective
core IP will lower barrier to the Blue-Laser DVD
market

WIRE EEREAE N —EXDVDH(EEHDDVDE
BD)MIEENEETT(OPU)PEIRARE L 1 - REERBEE
R MERENZE(LDD) B IZNEMEBEE(PDIC) -
FRSEEUIT A G ST EEEDVD USRS, I BRI BRI
=% . CD/DVD / DVD-RW / DVD+RW / DVD RAM
488 -

fEFRECIR
- HD DVDX&&O
- Blu-ray Disc3¢#0

LSt

- 2E1GHzAIL DDA sE4EER

- ERERBAYHFM: 200ppm/°C

- AERLDDAYRE{E R

- LDD#gi Ay £ A R TR R (<0.5ns)
- PDICEYSRRES ( > 0.24A/W)

BERFRBE

- DVD 1R Es/ 2 RS

- HEMETREE - NRRAFEEAEDVDHIZME
% - ANEREERESZESERBLIPEER -

DVD Player inside Car DVD Player

@ » Game Consoles
Blue Laser

- DVD RAW Ditver
' LDD and PDIC i T
for the next generation
of these products:
DVD ROM

Desktop PC \
\-.-:e, .
OVD Cameras g T:‘- ‘ Wideo Recorder
=< &5
|

DVD Player

DVD RAW inside

i o

DVD Recorder

Products using LDD and PDIC
(E¢DVDFIPDICHIFEF)

Development of Ultra-Low-Power Alcohol
Vapor Sensors Based on Functionalized

CNT Sensing Elements

M RINEEME I AN AR E BM B A RAEINERE

15 Al 28

Prof. LI Wen Jung(Centre for Micro and Nano System), Prof. WONG Ka Wai(Department of physics)

FIEHE (MK RRDL) - ESREHE (WESER)

Funded by Innovation Technology Commission
BRlFR R ERE

Collaboration with Automatic MFG. Ltd.
CERHARBEEREFRAT

We have successfully chemically functionalized the
multi-walled carbon nanotubes (MWCNTs) with COOH
group by the method of oxidation and used AC
electrophoresis to formed these bundles MWCNTs
between Au electrodes on the Si substrate. We then
demonstrated that these resistive elements are
capable of detecting alcohol vapor using an ultra-low
input power of only ~0.01micronWatt. The sensors
exhibit fast, repeatable, sensitive, and reversible
response. Our results show that the resistances of
the sensors vary linearly with alcohol vapor
concentration from 5ppth to 100ppth (ppth = part per
thousand). We can also easily reverse the initial
resistance of the sensors by annealing them in real
time at 100-250micron ampere current within 1-6
minutes.

Target Users

Developers and manufacturers who want to develop
alcohol sensors for road safety check by police, or for
wen personal use.

MAG= 2000KX D= 22mm Signal A = SE1

Spot Size = 101

EHT =20 00 kv Phato No. = 2345

B PIRIDHIBTE R ERIRINEE( - RIMSIED BEhRE
{E82 3 (COOHMKMI fERMMKE L - W REBIXDERE
£l - RIFRAEMEFEAKE RS - HAESUMR
ERESHARERRENRE - FIRTHIWREEAE
RIE - RABARH0.01EN - REFRR @ SROBE
EHS - MERZMNM100-250ZBER - BEEIE
ZME1-6HEANEEORENERE - ERHBREAR
EENZEEENEEREESHRENMER  REETHE
AFohaERE -

BRRAE
EERROGl R TERNETEBR2RENRET
REEH, REARE.

MAG = 20.00 K X Signal A= SE1
EMT=2000kV  WD= i7mm  Phota Mo, = 3621

Spot Size = 150

http://'www.acae.cuhk.edu.hk/~wen
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Expert Label Pattern Design System

BRESTERRR

Prof. Du Ru Xu, Miss LIU Chung Yan (Instifute of Precision Engineering)

MR HIR - BENE (BT ITREMER)

Funded by SML Group Ltd.
BREAFRBERATED

In the traditional design process of textile labels,the
designer needs to create a new pattern file for each
new label to be produced. This project is to develop
an "Expert Label Pattern Design System” to automate
this tedious label pattern design process.The expert
system is implemented using Frame-base Expert
System. A software, namely "VLabel” , is developed
for this system using Visual C++. The system has
been developed and tested by an industrial sponsor,
SML Group Limited. It has been proven to work well
and used for production in the shop floor now.

Applications
1.Woven Label Pattern Design
2.Woven Label Simulations

Outstanding Features

The system can automatically generate a template
file for the label. With this template file, user can edit
the text content in the label and the system will
automatically generate a new label pattern accordingly.
Also, The "VLabel" software contains a function to
automatically scan the weave pattern file and
generate the 3D virtual model for the label using
VRML.

Target Users
With this expert design system, the cost and time for
pattern design are is drastically reduced. Also, the
virtual label allows the designer to check whether
there is any problem in the design without producing
an actual label.

Virtual Label (= EIREHFIEE)

% YLabgl - Sample
Fle Edt Wew Imege ExpartSystem s

=|o| o] 0| w6 87| Bl 2f | alulaltl Alals|als]] 2]
alapme| 2[x| o v|] ulc]a]a] 8] Elole) - B

=@
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873949
90%% COTTON
1094 NYLON
MADE IN CHINA

irinal Inbel
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VLabel Software (VLabel §l{f)

EBRNIERENEE - RETASEZ AT —ERNER
sRETHTEIREAR - W RIREME T —EEBERIRR
- SIEBOFREESEE - RAEATEENERR
HREVEM + DL " Visual C++, BESET —{@ER{ Viabel
RERESEREHFRERRAM - EEERRREE—FR
LES RAZEERATEBAE - UCERARELEE
Bz -

& FREEIE
1R RRER ST
2. BYIIRHER
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U—{8 "VRML , BERETIRBEOH=MEER -
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EEBEMENERRMBE T — LIERRNERBE -
ABIEREBRIVREERE - B— 5@ © BEIEEER
R RIRBRCIRIRIRHSRETRIR ©
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http://www.ipe.cuhk.edu.hk

Face Recognition

A Bz st Al

Prof. TANG Xiaoou, Prof. LIU Jianzhuang (Department of Information Engineering)

REBYE  ARELR GIRIESZR)

Funded by Innovation and Technology Fund

BRI R EEE

The developed techniques and prototype demos

include:

® Face detection in still images and videos

® Face tracking with an active camera

® Face-based identity verification

® Academic achievements: More than 30 papers have
been published in top international conferences on
computer vision (CVPR, ICCV) in the past three years.

Applications

® Security

e Surveillance

® |ndentity Verification
® Suspect Identification
® Family Album

Outstanding Features
® Liveness Detection

e Active Tracking

® Realtime Alignment

Target Users

® Police, Customs

® Companies and organizations that require security
systems

® |ntelligent Toy Manufacturers

Racagntion - Multimmedia Lab, Dupt IE, CHK

| n - Sketch Recognition System
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0 I I e I I
= 3 i e
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EIENIRIREEIEE

Sketch and photo retrieval system

REEARERAR

http://mmiab.ie.cuhk.edu.hk/
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Intelligent Mobile Human Identification System -

Follow Me Robot

EREBEARNEAR R —IREEMSBEA

Prof. MOON Yiu Sang (Department of Computer Science and Engineering)

REEHAEGHEANBRIEER)

Our project aims at developing a robot, called "Follow-
Me" Robot, which has the features of face recognition
and motion tracking. The robot is able to perform
face recognition to check the idenity of the user
before move to follow him/her. "Follow Me" can serve
many industrial applications although it is demonstrated
as an intelligent toy at the current stage.

User Interface

The system provides a user-friendly interface with
voice guidance which allows users to manage the
robot easily.

Function Overview

The user gains control to the system via face identification.
Afterwards he/she can add new users or order the
robot to follow him/her.

HIREEERR—BRBNEARREUIIEN " REE
BaEA - IS AREBRT ANERBKENBIED -
MIRFBEMBEA  OEERARRE-—REEREERM
nR - BENIBRRAE T HER -

BETE
RERAIBSFESNBZEINE  ERAFELER
EEMBEA -

THEERAES
FF E BRSSP R MES AR - KRAFEIEE
AR RIESHE A RIERE

After enabling the tracking function, the robot will follow

Hardware Components
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8051 robot
controller
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after its master

EREEBRAIDAER - WEA\EVRERS

The robot can recognize its master by the facial features

HEAESBRFNREES - PIHSH

Award¥2IgH:
First Honor of Intel Cup Winner

ENENARSRE

http://pc89225.cse.cuhk.edu.hkl/intelcup/

Imaging System for Three-Dimensional ¥ 2

Reconstruction of Surface Profiles

ER=MRETERRMR

Prof. CHUNG Chi Kit Ronald (Department of Automation and Computer-Aided Engineering)

EHERAE (BB RS ENBH TREEN

Funded by Innovation and Technology Commission, ASM Assembly Automation Ltd.

BEIFRZERCESDHEMBRATER

As the electronic industry advances rapidly towards
manufacturing smaller, lighter, faster, and cheaper
products, area array packages including Ball-Grid
Array ( “BGA" ) packages, Chip-Scale Packages ( “
CSP" ), flip chips, wafer bumping and wafer-level
packaging ( “WLP™ ) are increasingly becoming the
focus of IC packaging technology.

However, the reduced dimensions of the devices also
lead to more stringent requirements on process
control and quality assurance. A particular challenge
relates to the development of vision techniques for
three-dimensionally inspecting the surfaces of these
smaller devices accurately and efficiently. An example
would be the inspection of wafer bumps formed on
BGA devices. Specifically, wafer bump heights should
be measured and examined in three dimensions to
determine if they are defective. However, the small
size of the wafer bumps, which typically have diameters
of about 60 microns, means that traditional inspection
technologies, such as techniques for inspecting solder
bumps on printed circuit boards, are inapplicable.

Adding further difficulty to the inspection task is the
often highly specular and textureless nature of the
microscopic surfaces. It is also demanded that the size
of the inspection system itself be small so as to
minimize restraint on the operation of the various moving
parts that are involved in the speedy manufacturing
process.

The patented technology is about a new 3D reconstruction
mechanism for the task. The mechanism is based upon
the familiar concept of the structured-light projection,
but adapted to a new configuration that owns a
particularly miniaturized size and that operates in a
different manner. The mechanism consists of only a
single light source in combination with a binary
grating for projecting binary pattern. To equip each
position of the inspected surface with a distinct
binary code-string for correspondence, the binary
grating is shifted in space and in every shifting a
separate image of the illuminated surface is taken.
With such a bright-or-dark world for the image data,
issues like image saturation, image noise, and
textureless nature of the inspected surfaces are
avoided.

BEEZFIEAREQEER) BE - RREREFEFN
EfH - EiEESIRE - 81EBGA, CSP, Flip ChipsHI&H
EHEE("WLP") - EES#MRICHERMES -

EBREATREIENEREERENEFZHNESE
RE - HHRENERR - MERRTISE S EH/)\8)
B - Eh— @ FEHEHBCARE FHREEE -

A schematic diagram of an imaging system

RERMIEETRE
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HOORUK + BN MAGE @+ WAERA
EREVOABEE—FIRNRSTFONER - BER
MAESOB/BRLEMRD - NBESHIRELEEBD « Fi
EHAEABHEHBEREFHRE -
EECEMENMMRNRE=MERN5E - HEE
ERABOSEI ARG © BIRAT — BT EIM
NREAACEELAMERE - FIRERBTE—K
RA—@XMSE SR B RN RIS - REREN
FBELEHEERND_TRBEUERE - XMUEE
fFERE), ME—NBHRFABNBEIEERITSTRBT »
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An example of an irregular binary pattern; and there
are at least two bright regions and two dark regions
whose widths are different.
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Intelligent Office Assistant

EREMOBIF

Prof. MOON Yiu Sang (Department of Computer Science and Engineering)

RREHER (FFTEHRBETESR)

Intelligent Office Assistant is aimed at helping a
business executive to effectively collect and organize
the information one encounters in everyday work.
The system can be used to capture video, audio, text
and image data. It can also be accessed online for
remote data retrieval.

Meeting Function

Capture meeting videos with speaker tracking
capability

Document Function

Captures paper documents and indexes them
automatically with OCR

Whiteboard Function

Captures notes on a blank page or on a captured
document

Email Function

Sends and receives emails

Schedule

Reminds users of events

Remote Access

Retrieves information from InOA with a remote
computer

Outstanding Features

Meeting Function

As one of the most important functions of InOA, the
meeting function captures and encodes in realtime
the video and audio of a business meeting. InOA
directs the camera to point to the speaking person
during a meeting, so that the corresponding facial
expressions and body language can be recorded
lively.

User Input

"E2AE I X B3R " A B S B B0 £ B BN 57 B B MU ISR AD
EEORIFLAMEANSEER IEILFAE - B8
THEME - KT ZIL BN FRAMES T SERMER
R#AENDE - BEFOULERTRRCESHEBERR
BES  UREFLEREXHNER  FRHEEES
RiRimiR £ EZLIDEE -

SEIR
BEHENES ARG BESNTHICR
MR

fEFOCR (XBXFWH) iR RT3
BEFBW
AFOLERFRRERECART
TEOUNEE

AP Y LMERSRRINRE T

TEE

REAFEETHMNIF

EimiR L8
RFAFEERHENEREMERERARM L2ER

BRI R

Tmekk (BEEH) DEEFRHEP—EREZNY
H HEESILIRK AR S RBERARHEES - M
5y —([EBRTEHE £ HK - RiREEHHEaE
ENWBEA - ETRBEHRETHR/ -

Webcam

Etectret  §
microphones

Servomotor

PIC
servocontrollerd
board F

Hardware design of Meeting Function
B ehaC AV IE 4 ERET
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Intelligent Omni-directional Hybrid Electric

Vehicle (IOHEV)
—EENERERA

ESEN  EHuAkEREL

Prof. XU Yangsheng (Department of Automation and Computer-Aided Engineering)

FEERE (BRLEFTERENTES)

Funded by Innovation and Technology Commisstion

BRI R EEED

Collaboration with Sun East Technology (Holdings) Ltd, Shenzhen Dang Jin Technology Ltd, Shanghai Maple

Automobile Co. Ltd (SMA), Tsinghua University, Shanghai Jiaotong University
SIERHRBERRERBIRAT ~ LEFEESE - FEAR  LEREXR

Today we all face two major crises: the problems of
energy and pollution. The hybrid electric vehicle
(HEV) concept is the best approach in killing two
birds with one stone, as it saves fuel energy by
optimizing the vehicle power, and at the same time
reduces pollution by controlling the emission. HEV
also allows us to simplify the mechanical transmission
and makes it possible for 'drive by wire'.

This proposal is to develop a serial hybrid electric
vehicle platform that demonstrates the key
technologies for commercial use. It will involve the
following three major areas:

1. Intelligent energy management and control technology
based on serial hybrid design for optimization of
engine. We will develop an intelligent HEV energy
management and control system that harmonizes
the following key components:

Battery as power source

Engine/Electric generator as auxiliary power unit

Electric motor for wheels

Control area network for communication between

components in the vehicle

* HEV control system fro the coordination and
control between the components

* Power management and control system that
optimizes vehicle performance based on output
power, fuel consumption and emission.

2. 4-independent-wheel-drive that can improve the
efficiency through electronic differential which
substitute for mechanic differential; wheel control
system that can enable 4-wheel-steering with
independent suspension for omni-directional motion
e 4-wheel drive
* 4-wheel steering
* Antiskid control in multiple directions
» Intelligent road condition estimation

Engine Generator
(=0 ECU

Engine Generator

3. Intelligent electronic system for coordination of forward
collision warning and avoidance system stop & go
and cruise system and intelligent information platform.
* An automatic navigational system for parking based
on restricted maneuvers that advantage of 4WS
mechanism

* Intelligent architectural-electronic-based information
platform that supports

* Intelligent car safety system based on modeling
of human dynamic driving behaviors

The goal is to save fuel consumption, and substantially
reduce pollution emission and improve safety. It is
believable that the IOHEV R&D will impact significantly
impact car manufacturing, energy as well as environment
protection.

BISXEREERNSRMAME - EGBHSEE—
C_SHRBERANE  TEBECEBAOREH - B
EHBFMAREAEER - BREET @MONEERG - 2
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MmEAREEL RATHEEZHERIE ~ /i B
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BERPERERRNIRIENE -

SR —EPHERESENSETESE P WERILT
EMREEEXBENSEEFRBREZLEN - thIFH
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FrRAZE 0D R SIS ERASR M 2 =4A
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Performance Measurement of Mobile Networks

it 20 R N B 88U TN AE R IR A

Prof. LAU Wing Cheong (Department of Information Engineering)

ZXEHR GIETRESR)

Funded by Ericsson Limited, SmarTone Mobile Communications Limited and Office of the Telecommunications

Authority (OFTA)

BEUEBRAS - HBEERERAIRENEESEE

The performance of mobile networks is measured
and analysed in 3 independent approaches. The
results will then be integrated to give a accurate
picture of the network performance under various
loading conditions, and for different applications. The
3 approached include (1)using simulation analysis (2)
deploying a Radio Access Network (RAN) Emulator
and (3) conducting field measurement. Simulation
analysis is done by using off-the-shelf simulation
software. The RAN emulator has been developed by
the research team for detail analysis and fine-tuning
of network parameters for performance optimization.
Field measurements are done to collect performance
data for feeding into the RAN emulator and simulator.
The measurement and analytic methodology will be
instrumental for network opertaors to optimize quality-
of-service under different applications and network
loading conditions.

Applications

Mobile or Wireless Network planning and performance
anaylsis, Quality-of-Service monitoring and analysis,
network capacity estimation, network performance
optimizaton

Outstanding Features

Although network performance for voice communication
applications has been well developed, there is no
established methodology for scientific measurement
of quality-of-service for mobile applications like video
streaming, mobile games, file transfer or other mobile
applications other than voice. The project proposed
and verified a number of systematic models for analysing
and measuring network performance for non-voice
applications.

Target Users

Network operators can apply the proposed models for
clear definitions of quality-of-service or network capacity,
for communicating with their stakeholders. The measurement
and analysis techniques can be applied to optimize
network capacity to save cost, and to give the best
quality-of-service to customers.

HMFAEBINAENSROTABDBBHERER - 2
LSRR ORGSR SR RTAREFTIERNFREAT
BRI - E3EGEEE (1) MBERD T . (2) BF
FIRTHUEREESE » R Q) EITEAH -
BRI AN RRMBERRE - |REFHERGESS
B EANERSE - BEFEINTRMBIBESHMELLR
B - BRSNS RRERARRGIEENESZERIE
#ise - BURELEA SN D EREDREBIRIFERLERA
EEAREEERL FHRBEE -

fEFRELIE
MENWRIRHIE 2 SHEIRFIRDH « ERERDTIRBES
« EFtHE R S8 RE{LIHERIR

S

AR EBRAGBRNRIRESETSNEEKE - /M
SRS HAFIFRENRESERNRBEEE - RS
it~ FHEE - BREES - AERBRINE AR -
It WIEBREREE - EHRIRE DT RIS IF
FBEEMEFMEIERIR -

BERF

B R A AR MR - BN EERRBERNE
LS - Lo - R MERIDNT B{LigESe - it
MEERAERABEAFRHEEEE MR -

Wireless Data Services Emulator Platform
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Network Coding Theory
A9 4% Hm e 1 o

Prof. YEUNG Wai Ho Raymond, Prof. LI Shuo Yen Robert (Department of Information Engineering)

BERIE  FREHRFARIESZR)

Network coding is among the most important breakthroughs
in network communications. Since its inception in
1997, network coding has quickly developed into a
research field that has fundamental influence on information
theory, coding theory, networking, switching theory,
wireless communications, computer science, cryptography,
operations research, and matrix theory.

Network coding has brought about a paradigm shift in
network applications. It has been used as the core
technology in Avalanche, a Microsoft prototype for
large scale content distribution on P2P networks. In
scenarios of practical interest, Avalanche can increase
the information rate by 20 to 30% over BitTorrent. As
P2P traffic is occupying more than 60% of the Internet
bandwidth, the impact of network coding is tremendous.
In the next 10 years, we will see ubiquitous applications
of network coding from computer communications to
wireless communications.

Published by Prof. Yeung, Prof. Li and Dr. Cai, the
paper, linear network coding, with tremendous implication
in practice, won the 2005 IEEE Information Theory
Society Paper Award.

CUHK is in the process of establishing the Network
Coding Research Centre. The Centre aims to retain and
enhance the leading role of CUHK in the field, to
advance the research on network coding, both in
theory and practice and to transfer network coding
technologies to industry. The Centre will serve as a
rendezvous for researchers in the field, with the aim
to foster collaborations between academics and

industry.
7
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What is Network Cading? Broferses Hsbert i amd Prsisace Bgmera Yeung
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From left: Professor YEUNG Wai Ho Raymond, Professor
LI Shuo Yen Robert and Dr. CA Ning
T RRRYE FEEAERNESET
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HIERH RGBSR -~ BEXRER - FFEE
HTERAR . BES . BES . BEREREERTE
FE - BRIREERESHASH —AABRRTERRER
HPIAR A2 — - IMEHF S EERH =PI EAE -

EiERETGEEERA—BRNED - AR EE
BIRBERRLRTRESRE "28 , (Avalanche) R
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BB HSEZHERBERDS -
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The benefit of network coding over store-and-forward is

best illustrated by the butterfly network example

B DFrREY butterfly network - IES#ER#E#Z#RIE (network
http://mobitec.ie.cuhk.edu.hk/ $/ ey AL AR
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Plug-and-play Data Security Platform

PEiERNRBURB R =

Prof. CHAN Kam Tai, Mr. WONG Tsz Yeung (Department of Electronic Engineering)
Prof. WONG Man Hon, Prof. LUl Chi Shing (Department of Computer Science and Engineering)

PRERZEHER - EFFRE (EFTEER)
EEHE - cBRHEE (FRHRRSRTESZR)

Funded by Innovation and Technology Fund

BRI REEEEEN

Collaboration with ASK Technology Ltd., EIL Compang Ltd., and Tanxia System Inc.
CEBHATZENRBRAT - EXEFTHRAG KTanxia System Inc.

As more and more company data are being processed
and stored, especially in Network Attached Storage
(NAS) or Storage Area Network (SAN), which is
deployed to improve the scalability and manageability
of and access to critical data, significant security
risks arise because of the larger chances of unauthorized
access, theft and virus intrusion. Technologies such
as Firewalls, Intrusion Detection Systems and Virtual
Private Networks can only secure data assets by
protecting the perimeter of the network. They do not
address the security of the stored data. This project
aims at developing a Plug-and-Play Data Security
Platform (PDSP) for NAS systems, in the form of a
hardware box with software, which can provide
comprehensive protection of stored data, and which
can be integrated transparently into the existing
operating environment of SME in general. The technology
is application-independent, vendor-agnostic and will
not interfere with any user workflow. The PDSP
combines secure access controls, authentication,
data encryption, encryption key management and
secure logging to provide maximum protection and
manageability of stored data.
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Precision Positioning of Hard Disk Drives Using

Piezoelectric Actuators

M REE MRS IR R EEREN

Prof. LIAO Wei Hsin (Department of Automation and Computer-Aided Engineering)

B (B LR BERBE T ESR)

Funded by Research Grants Council - Earmarked Grant

Bt RE SN AREMEEEE

Positioning precision is crucial to today's increasingly
high-speed, high-capacity, high data density, and
miniaturized hard disk drives (HDDs). The demand
for higher bandwidth servo systems that can quickly
and precisely position the read/write head on a high
track density becomes more pressing. Recently, the
idea of applying dual-stage actuators to track servo
systems has been explored. The push-pull piezoelectrically
actuated devices have been developed as micro
actuators for fine and fast positioning, while the voice
coil motor functions as a large but coarse seeking.
We proposed a dual-stage servo system using
enhanced active-passive hybrid piezoelectric actuators.
The developed actuators could improve the existing
dual-stage actuators for higher precision and shock
resistance, due to the incorporation of passive
damping in the design. New piezoelectrically actuated
suspensions with passive damping have been
designed and fabricated. Experimental efforts were
carried out to evaluate positioning and track following
performances. The synthesized active-passive suspension
for the dual-stage HDD track servo system was also
implemented.

Piczoclectric Actuators

Base Plate

Circuit
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RFID Tag and Reader Technologies at
UHF band for Logistic Management.
AR EENUHFRER SR 5HEH R R &

K 58 A fim B9 432 il

Prof. WU Ke Li, Prof. CHENG Kwok Keung Michael (Department of Electronic Engineering)

Prof. YAN Houmin (Department of Systems Engineering and Engineering Management)

Prof. LAU Wing Cheong (Department of Information Engineering)

REANHE  GEEIR (EFLESR) BERIE CRRIERIEEESR) AXEHR FRIESR)

Funded by Innovation and Technology Fund

BRI RREEE SN

Collaboration with IVHS Division, Mark IV Industries Ltd, ANSEN Electronics Company, e-jing Technologies,

Compass Technology Company Ltd.

This project innovatively designed CU-bagde for
personnel and asset identification. The whole system
contains four parts: Badge, Activator, Receiver,
Command center. The Badge is usually attached on
personal body or virtually any asset. The whole
system is working in UHF Band from 920MHz to
926MHz at very low transmission power. The wake-
up range is up to 3 meter. Once the Badge is
activated by the Activator, it will communicated with
Receiver regularly, the collected ID and other
information will be sent to the Control Center, any
authorized parties can get useful information from the
Command center. Our system can work with multi-
Badge and multi-Receiver in practical environment.
The number and locality of Activator and Receiver
can be varied according to user requirements.

Applications

1. Personnel tracking and Identification

2. Product/Assert tracking and Identification

3. Tracking and monitoring Person/Product/Assert for
security purpose.

4. Inventory management.

Outstanding Features
Special Power Saving Technology Operated by an
innovative power saving protocol.

Target Users

This system can be applied in business operation to
reduce inventories monitoring costs and provide
security in the business

KIEERIREI S T CU-badge (CURE ) LIHBIBAS
DARBEE - BERARDHESLDHEMN - #E - WS
IR AL - WETMBR AR EMETR
HE L - BERMRUHFRERE920MHZE|926MHZE/E
- MEMRERRAREINR - HRg MEDFEM O ET
BIE - WHRBRER WSS ERFMERWSHFRITEH
X BENSENEMSHASHREREEG DL - RER
FE T BUE 22 cp L AERE L EH » WARRTIRS
HE « ZEWBNBIRRE TRE - BESTIZWENHH
SNUBPARBAFPBERETHE -

ER&EE

1. BABBHEBFER

2. EmARmEER BN BN

3. (I EHAEZEBA - ERIRREE
4. GEER

£ PRI EME DO FE 2

=)
IHEREAREETEL LB ESERERNEHE
EREZ -

Semi-active CU-Badge $34:

o THET OHF
¢ ERFDHE

o EREIH AHREE R >
+ K

;”;ﬂwwﬁkh
' umjifjaE;#i‘Q

24

Smart Dampers for Suspension Systems

BRREHRAFKNEERERR

Prof. LIAO Wei Hsin (Department of Automation and Computer-Aided Engineering)

BHEHTER (BEMCEFT BB TESR)

Funded by Research Grants Council - Earmarked Grant
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| MR Fluid Shock Absarber

OFF
STATE

X
.7 ST A W

Vibration in today's high-rise buildings, high-speed
vehicles and machines severely affects their safety,
comfort and precision. In recent years, it has been
found that magneto-rheological (MR) fluid can be
quite promising for vibration control by virtue of its
adaptive properties. This controllable change of state
with some desirable features such as high strength,
good stability, and fast response time give rise to
many applications. We have designed innovative
dampers with MR fluids through coupling the material
characteristics with the system dynamics. We also
developed semi-active control algorithms for the
systems with MR dampers. The system performances
were evaluated in various conditions. The devices
and principles we developed would facilitate the full
realization of smart dampers for vibration control of
various systems such as train suspension systems
and civil infrastructures.

ETATE

B SEAE - SEEWLIRMEPOIREEZET
P Z 2 ~ FFEAEE - AFER - WRERUEREE
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Award $£]8:
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The Chinese University Plagiarism IDentification

Engine (CUPIDE)
R iE

Prof. KING Kuo Chin Irwin, Prof. LEE Ho Man Jimmy,
Mr. TAM Sai Wah, Mr. WEI Wei, Mr. LAU Tak Pang
(Department of Computer Science and Engineering)
SEBHIR - FiEHER - BUHESLL - BEEE - B
B4 GrEMRZBETESR)

Collaboration with IEEE Xplore, Springer Link, Wan
Fang Data, ProQuest, Emerald, Mergent Online, CNKI,
Elsevier, SCA, I1SI and Wiley

dearhighiight

EIE 3 8
ks | SRLAE L A - BiARE TAR
A -

CUPIDE is the First System Supporting Chinese Plagiarism Detection
SRR R R RR

The CUPIDE (Chinese University Plagiarism IDentification
Engine) System is a new generation plagiarism detection
software designed for promoting and upholding
academic honesty in educational institutions. The
system supports English, traditional and simplified
Chinese, and provides a user-friendly web interface for
class assignment management and submissions. It can
handle documents in different formats including MS
Word, Acrobat PDF, HTML and plain text. Submitted
documents are compared among one another, and with
other documents in the central database and the Internet.
Qutput from the system is an originality report
highlighting suspected plagiarized contents, and giving
detailed analytic and statistical data.

Applications

1. Course and Assignment Management System - to archive
past year assignment and references, and perform
plagiarism detection

2. Conference Management System - to detect multiple
submissions and analyze differences between initial
and final versions of publications

Outstanding Features

CUPIDE is the first system supporting traditional and
simplified Chinese plagiarism detection. This system
compares traditional and simplified Chinese documents
and finds out their similarities. Furthermore, teachers
from China, Taiwan, and Hong Kong can select their
favorite languages used in the originality report.

Target Users
1. Schools, Teachers, and Students
2. Conference Committee
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Award#E]15:

® Third Award in the 9th Challenge Cup 2006

® Champion in CUHK Vice-Chancellor's Cup
of Student Innovation 2005

® Champion in the IEEE(HK) Computational
Intelligence Chapter, Final Year Project
Competition 2005




Augmented Reality Computing Arena for

Digital Entertainment
RATIREBIRRFETIRIR

Prof. LYU Rung Tsong Michael (Department of Computer Science and Engineering)

SEBHRGIEHRNSETESR)

Funded by Innovation and Technology Fund
BEFTRHRE S

Augmented Reality (AR) is a form of human-machine
interaction. The key feature of the Augmented Reality
technology is to present auxiliary information in the
field of view for the user without manual intervention.
The effect is similar to composing computer-animated
images with real scenes. AR technology enhances
the users perception of and interaction with the real
world.

The objectives of Augmented Reality Computing

Arena for Digital Entertainment (ARCADE) are

« to ease the hurdle of applying the Augmented Reality
technology for digital entertainment,

e to enable new entertainment experience for end-
users,

» and to provide new tools for helping the production
of digital composition of virtual images with real
scenes.

Video object tracking engine (VOTE™) is the core
compeonent in ARCADE. Two video object tracking
algorithms have been developed: 3D surface markers
tracking and human head and face tracking. The former
tracking technology will provide new technology tools
for TV production and digital animation house. The
latter tracking technology will bring new entertainment
experience to theme park or amusement park visitors,
kiosk-based entertainment viewers, and mobile
entertainment application users.

Applications

Augmented Reality (AR) is an emerging technology
area. The applications of AR technology can provide
immense opportunities to create new user experience,
especially in Digital Entertainment industry.

AwardsgIas:
‘Best Mobile Entertainment Software'

Title in the 4th Hong Kong Digital
Entertainment Excellence Award
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Chinese Style Video Game Authoring ToolKit

- "Curvair"

PE{EEFEERFESZE TR -R'

Prof. HUI Kin Chuen (Department of Automation and Computer-Aided Engineering)

FRRIE (B EREAEREHTESR)

Funded by Innovation and Technology Fund

BRI REEEEE

“Curvair” is an advanced 3D game development
system. One major breakthrough introduced by Curvair is
the use of “Curve-Pair Based Axial Representation".
While currently most computer games often resort to
equip characters with heavy amour or tight clothes to
simplify the characters’” movements, the new technique
allows designers to dress characters in long gowns or
robes using a model that resembles the wavy movements
of the real cloth. Curvair also provides a series of
characters, models of Chinese buildings, and a facial
expression editor for easy construction of computer games
in Chinese style.

Applications

Those who intend to compete in the Chinese game
market may use Curvair to simplify the development of
Chinese style games. Curvair can also be easily
incorporated into other existing game development
platforms.

Qutstanding Features

“Curvair” Provides a novel technique for modeling
flexible object motion and an axial object construction
technique for modeling walls and fence on 3D terrace
efficiently.

Target Users
Video game developers, other interactive graphics
applications.

Building Chinese
Palace using Curvair
LASIAR SR EHE B HARAY
EERE

Using Curvair to build your own
Great Wall
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Major function of
Curvair, modeling
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Transparent Real-time Video Transcoder

For 3G Mobile Networks
AR 3G e EIF1R R 51533

Aok

Prof. LEE Yiu Ben Jack, Mr. NGAU Keung Hung Rudolf (Department of Information Engineering)

FIEEHR  AEETE (ABRIESER)

Funded by UGC-AoE Scheme-IT, Competitive Earmarked Research Grant, Mobile Technology Center

BHAESSHSERNRMETTE) - MARBEHENEER

Collaboration with Smartone Telecommunications Holdings Ltd.

SFRAARHBREANBRAT

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). Since most current
handheld devices have only limited computing and
display capabilities, which are not suitable for high
quality video decoding and displaying. To make high
quality video streamable and playable in mobile
devices we need to perform transcoding to adapt the
bit rate, spatial resolution and/or temporal resolution
to match the mobile network and device capabilities.

When using the transcoder, if a mobile user clicks on
the streaming URL it will automatically sends a RTSP
request to the 3GPP Streaming Server, which then
decodes the URL and inform the Real-time Video
Transcoder to begin requesting for the original
streaming media from the Internet Media Server for
transcoding and eventually streaming to the mobile
handset.

The Real-time Video Transcoder is currently
implemented in C/C++ in the Linux platform (RedHat
7.3). To maintain transparency to the handset the
system relies on intercepting HTTP request and
response so that any URLs for media content will be
replaced by a new URL pointing to the 3GPP
Streaming Server.

Applications
1. Video streaming for mobile networks
2. Video conference across mobile and fixed networks

Outstanding Features

First, the transcoding process is performed in real-
time without the need to first download the media file.
Second, the transcoded media stream is compatible
to the 3GPP standard so that no modification to the
handset playback software is needed. Finally, the
transcoder is decoupled from the streaming server so
that one can scale up the system transcoding
capacity simply by adding more transcoding servers,
and scale up the streaming capacity by adding more
streaming servers.

Target Users
Telecommunication companies and contents providers
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Supported Frolocols Pratocal Frotocol
- HTTP (2., from web sarver) - Prapristary over TCP - RTPIRTCP (straaming)
- MMS (& g, fram Windaws Media Server) - RTSP (control)
RTPRTSP (gandard-based media sever)
Supported Encodings: Encoding Encoding
MFEG-1 f+ia HTTF) - H263 viden) , AR (audia) H263 (vidac). AMR (audic)
- Configurable frame rate,
and bi.rate.

WY (via HTTP & MMS)
- Quicktma (via HTTF) reso

System Architecture of the Real-time Video Transcoding System.
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Virtual Cycling
FE %E A B& R

Prof. CHAN Kai Ming Cavor (Department of Orthopaedics and Traumatology)
Prof. HUI Kin Chuen (Department of Automation and Computer-Aided Engineering)
FRENERHIR (BEIMRIRAIEER) @ FFREZE (BELHETERBETESR)

The objective of this project is to develop a system
for simulating the experience of cycling using virtual
reality techniques. The system can be adapted to an
existing bicycle. Navigation in the virtual environment
is attained by detecting the turning motion of the
steering wheel. A traction motor attached to the rear
wheel provides the traction force when going uphill
and downhill. A graphics display system is integrated
with the sensing devices such that the graphics
display is synchronized with the wheel motions. This
provides the experience of riding on a bicycle without
actually riding on the road.

Applications
Used as exercise machine, and for training purposes

Outstanding Features
Can be adapted to different bicycle. Provide cycling
experience in different environments.

Target Users
Gymnasium, fitness center.
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Air Ventilation Assessment System

ZRmBFHED A

Prof. NG Yan Yung Edward (Department of Architecture)
KEMBE BEBR)

Funded by Civil Engineering Development Department, managed by Planning Department

BHIATREREELN  REUSERE

Collaboration with Environmental Protection Department, Hong Kong Observatory and Housing Department.

EEBHARRFEE TERANOREEZE

The objective of this project is to establish some scientific
based protocols to assess the effects of urban planning and
building development proposals on external air movement
for achieving an acceptable macro wind environment.
Conceptually, it is described as a form of “urban
acupuncture” for enhanced, long-term quality of life in the
high-density urban context of Hong Kong.

To conduct the assessment, selected sites and affected
areas surrounding the development proposal are identified.
Then resolve the meteorological wind availability data (16
directions, strength and frequency) to site wind data using
simulation or topographical models in wind tunnel. Based
on a wind boundary layer profile appropriate to the urban
condition under study, conduct tests (either by simulation,
or more accurately for complex scenes, using wind tunnel)
to obtain results to be reported based on: Wind Velocity
Ratio (VRw).

VRw is the assessment indicator. It indicates how much of
the wind availability of a location could be experienced and
enjoyed by pedestrians on ground taking into account the
surrounding buildings. The higher the value of VRw, the
lesser the impact of buildings on wind availability.

Applications

1. Preparation of new town plans and major revision of such
plans;

2. Development that deviates from the statutory development
restriction(s);

3. Erection of building structure within a designated breezeway;

4. Development that involves agglomeration of sites/closure
and building over of existing streets;

5. Development with shielding effect on waterfront, particularly
in confined airsheds;

6. Large-scale development with a high density; and

7. Massive elevated structures over a road in the dense urban

areas

Aal Alyie \ [P =
Description: The test site and the approaching wind set up in a wind tunnel; note the
roughness in front of the mode! to reproduce the boundary wind conditions. This must be
set up properly with the information obtained from using the topographical model.
LERERTREERRNERENRERE  BEEVESNMOE « AERENREE R
R « SEMOENRRE RS BT -

TR SEET —LRRSBEEMIFE - DIFHEE MR
REEZREZHFIHTRREBRAEENZE - LI
SmERBRTARAMNRLR - EETERS ETBES TE
MR, - BURSBEBEAERENNHHSRANE
BEEEY -

EETEMERD  STREERRMBR @I EME - FIA
STERRINIERE - BlERREN (16@57@ -~ BE
RIAR) BEAMERRE - IEMAMERIEMERLN
ERFRE - ETRE (TASHERERENE - SERE
MREREREOGR - TRBRFRG) WHS DR
LE(VRW) R RATHER

[BELLRFHENER - ELLREBRE —EMENEMEE
¥ WEHZEAME LT ARESTEAEE - BR
ELEEOELS - ERROEREHERERNZEER)
R BERR RSN ENEA -

fEREE

1. B 38 i AR 8 S mh R 2 E T2 B ET

2. EITEMINERRIEE,

3. EEEFEREERIIREY:

4 BRBEMBRES  RENMRFEHER CEEFOH
EEERRRIEER,

5 ¥HEEME  TAEEMERESERRIENZRIES;

o2}

- BEENAEFERE R
7. EEBEMEER CHEENATSRERY -

Award $2I18:

*2006 ‘Feasibility Study for Establishment of Air
Ventilation Assessment Method in Hong Kong’,
Grand Award - Research and Planning Studies,

Professional Green Building Council (PGBC)
*2006 ‘Air Ventilation Assessment System for High
Density Planning and Design’, Best Paper Award,

Passive Low Energy Architecture
Conference, Geneva, Sept 6-8, 2006.
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An Auralized 3-Dimensional Traffic Noise

Assessment Tool

ERBNITRERERSIGIAR

Prof. LAM Kin Che (Centre for Environmental Policy and Resource Management),
Ms XIONG Xiaohua (Shanghai Second Polytechnic University), §
Mr. HUI Wing Chi, Mr. CHAN Pak Kin (Department of Geography and Resource Management) z

WREHERE REBREEREERRPL) -
RRAVE/VA (EBE_THAE) -

SFERSSE (MBEHEERERER) - RERESE (REBERESREESR)
Funded by United College, The Chinese University of Hong Kong

BEEPIABHSERER

Collaboration with Assessment and Noise Group, Environmental Assessment Division,

Environmental Protection Department Government of HKSAR

SFRAREERERESRETOREHIRESHE

The Centre for Environmental Policy and Resource
Management of The Chinese University of Hong
Kong has collaborated with the Environmental
Protection Department to develop an application
which not only displays noise mapping results in a 3-
D model with a specified colour scheme, but also
allows users to listen to the predicted noise levels.

Applications

- Display noise mapping results, both visually and
aurally, to the general public during the consultation
periods of construction and development projects

- Used by project proponents, architects, urban planners
and other stakeholders as an efficient communication
tool among them to exchange opinions and ideas
about the proposed projects

- Assess noise impact of different proposed designs
and noise mitigation measures by modeling and displaying
the results, both visually and aurally, under different
scenarios.

Outstanding Features

- This 3-D auralized model is the first-of-its-kind.

- This technique allows people to "listen” to the predicted
noise levels. It is therefore easy for a person to
"experience” the noisiness even if he/she is not
familiar with the decibel (dB) scale. This encourages
public participation in the consultation stage of a
construction or development plan.

- The software has a built-in calibration function which
allows users to calibrate the output volume of their
speakers by using a sound level meter. This allows
users to listen to the "actual” rather than "relative”
noisiness of the predicted results.

- Users may customize the sound clips. For example,
in an area where railway noise dominates, sound
clips of pure road traffic noise can be replaced by
one with railway noise dominating.

3-D Model of a housing estate

B =HRE
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Noise mapping result

FE AR

Target Users
Project proponents, developers, urban planners,
architects and other stakeholders.

EEPNARREHEESREEFRPLATEREES
{ERR T —@ "URZBREMETIER, - METHEREE
BIERTARER =R FRRER - EERERER
EFRRIOESE -

FEFREEIR

- RIEIREREERE - (R8RS HRREmER
BRANRSEEREHEAN -

- IHEREAS « BREE « K2 - iR ASKEMIE
HALTZRALTRFRAZIREREER -

- LT HOERE FRES CRTRARESE - FIaESE
BRI LB S SRR RS MR M

S

- R = EERBME RS TSR -

- EREERET "R HRANREE - ERMEEARD
#HoRENADSEEHRARANERSKE - ETERA
TMSETEFRELER

- It ERIEIDEE © RS RREHEEEENS
%ﬁIE » SRR E R ERERERRIRFNERESK

- AT TRIRERNEEZRRAENES HE - fIIfENE
Egﬁﬁgﬂiﬂﬂﬁ  BESERSHETIRRBNERE

NESIZESER o

BiFRFP
f@ FRAS - RRE - RED - RS ASREHERH
+

A BB RS MR IR AR E

Assess noise impact of different proposed
designs and noise mitigation measures.

Build and Operate a Ground Receiving Station of
the ENVISAT Radar Remote Sensing Satellite for
All-weather Environmental Monitoring

B MEBTERIFRREEHMENVISATEEERE

5 I R L

Prof. LIN Hui, Prof. LIAN Shizhu (Instutite of Space and Earth Information Science)
Prof. SHAO Yun (Joint Laboratory for Geoinformation Science)
HEZR - BOEHE (KERENKERBBMARN) @ TERE (MKERHBHSERR)

Funded by Innovation and Technology Fund, 863 High Technology Research and Development Program of the
Ministry of Science and Technology of the People's Republic of China.
BRI RREES - AR BRI KINH AR R RIEL

Collaboration with The Chinese Academy of Science

SERHAPER SR

Satellite Remote-sensing Ground Receiving Station
is an important facility of the University’'s Institute of
Space and Earth Information Science. The Station
can capture and process satellite-sourced remote
sensing data and provide useful information to
governments and private corporations in Hong Kong,
South China and neighboring regions.

Applications

1. Flood monitoring and control along Changjiang River

2. Ground surface movement monitoring for the Chinese
mining industry using InSAR Analysis

3. Paddy rice growth monitoring under cloud-prone and

rainy weather conditions

. Radar remote sensing for wetland habitat mapping

. Sea ice monitoring in BoHau Bay Area

. INSAR Analysis for slope monitoring in Hong Hong

. Pearl River Near-shore environmental monitoring

~N o ohs

Outstanding Features

The region has been struck by many natural disasters
in recent years, leading to severe civilian casualties
and economic loss. These disasters include landslide,
subsidence, earthquakes, tsunamis, floods and typhoons.
The Station initially operates with radar image from
ENVISAT Remote Sensing Satellite. This all-weather
system can provide environment and natural disaster
monitoring for Hong Kong and neighbouring regions
despite the frequent rainy and cloudy weather.

Corresponding Benefits

In the long run, the Station will serve as a platform to
enhance technology collaboration between Hong
Kong and mainland China, accelerating the development
of the remote sensing industry in the greater Pearl
River Delta region.
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Mushroom Remediation
IRRIEA
Prof. CHIU Siu Wai (Department of Biology)

HERAE (£1%)

Funded by Direct Grants, CUHK
BEBPMAZEL

Collaboration with Gammon Construction Limited

SEBHAESMEEAT

If a waste can be recycled, we solve the problem of
waste disposal and reduce resource exploitation.

O

A fungus consumes pollutants as food The residue from mushroom cultivation
is recycled as an orgaric ferthser for
sustainable agriculture and horticulture.
It also contains extracellutar enzymes

to degrade pollutants for environmental

cleanup. (Prof, 8. W. Chiu)

n
Organopollutant
contents

Spent mushroom compost is an abundant agricultural
waste awaiting disposal. This project recycled this
particular solid matter into an environmental cleanup agent
for polluted environment for reclamation enhancing
economic development.

Applications
1. Bioremediation/environemntal cleanup
2. Agriculture, Horticulture and Landscape

Outstanding Features

Zero waste generation, reduce investment cost, versatile
in application in soil & water environment; shorten treatment
time, safe for operation, sustainable technology

Target Users

« Construction sector, environmental technology sector:
Cost-effective technology, environmental friendly
operation

e Agriculture, Horticulture & Landscape Sectors: Organic
fertilizer with improved soil conditions, no introduction
of heavy metal contaminants

AwardE8]5:
Grand Award, Innovation

Competition 2005, Gammon
Construction Ltd.

Embankments (fill slopcs) are mechanical structure
for motorways and bridges. They present an arid
environment unfavourable for vegetation. The
construction material, crushed stones, is nutrient
poor. SMC improves soil properties and enhance
drought-tolerance of plants.

7

.

TM-1000_0277 20060124 1148 GE]

Scanning Electron Micrographs:
Left: Drought-stressed root. Right: Normal root.
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Studies on Salt Tolerance of Soybean

RS EE 38

Prof. LAM Hon Ming (Biology and Molecular Biotechnology Program)

MRRHIR (MR DT EMRMRIE)

Funded by RGC and UGC-AoE Scheme,

B RENERAEE S SR EER
Collaboration with Prof. Guihua Shao of the Chinese
Academy of Agriculutral Sciences
SEBHATERFRBRAETERE

Making use of the rich soybean germplasm in China,
we performed a comprehensive screen for salt
tolerance varieties. Selected germplasms were then
successfully used as parents in soybean breeding
program to improve salt tolerance. To understand the
mechanism of tolerance, we performed physiological,
biochemical, and molecular analysis of these
germplasms. We cloned salt responsive genes
encoding functions related to ion compartmentation,
ROS scavenging, and drought adaptation. Some
candidate genes can confer salt tolerance to
heterologous systems including transgenic tobacco
cells (as cell model), Arabidopsis thaliana (dicot
model) and rice (monot model).

Applications

(1) Production of salt tolerance soybean via breeding
program;

(2) Identification of salt tolerance genes; and

(3) Application of salt tolerance genes

Outstanding Features

This project made use of the rich germplasms collection
in China (soybean was originated in China). The research
approach combined the traditional wisdom of breeders
with state-of-the-art biotechnology. Through this project,
the Pl and his collaborators received a Second Class
Beijing Technological Advancement Award.

Target Users

(1) Farmers and agricultural institutes: use to improve
yield under stress conditions; and

(2) Seed and biotechnology companies: further
development of the target genes into value-added
products.

Transgenic rice expressing a soyhean gene
survived in 2% salt__

Salt tolerance
genes also

Northern blot of transgenes
increase drought
- we |
i e = PEG) in !
Control L transgenic ._ ey gy
Transgenic ~ Arabidopsis ——
thaliana Contral ?ransgemc
Transgenic rice expressing a soybean gene

survived in 2% salt (FE—EASERNEER
IKIBHETE2% BRI N ER)

Transgenic

GmiHX1

GmCLC1 and GmNHX1 sequester Cl- and Na+ into
vacuole to reduce salt damage.(GmCLC15GmNHX1
FRESERH T R T IR BRI EE)
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A high-yield one-step purification method for recombinant
proteins fused with maltose-binding protein

—RESOER - — LB SE - BREEEFRIGS
B(MBP) ®EZ B8Vt

Prof. WONG Kam Bo (Department of Biochemistry)
ERK TR (EWEER)

Maltose-binding protein (MBP) is a popular fusion
tag for recombinant expression of protein because
it can increase the expression level and solubility
of fusion proteins. However, conventional
amylose-affinity purification of MBP fusion
proteins suffers from the limitation of low yield due
to inefficient binding of MBP to the amylose resin.
We have developed a novel method of using

+
copper-chelating chromatography to achieve one- ﬁ
step purification of MBP fusion protein with 5
times the yield of conventional amylose-affinity Wash out unbound
proteans with buffer A (1M
B

Load the soluble fraction of
crude lysate to HiTrap™
chelating sepharose
column charged with CuCl,

e GEFE ylesH pue suloipay

chromatography. The whole purification process is NaCl. 20 mM phosphate
summarized in the Figure. We achieve a yield of Duther P EA)
about 25 mg of purified MBP fusion protein per
250 ml of bacterial culture, compared to only
about 5 mg for amylose-affinity column under the
same conditions.
Elute MBP fusion protein

_ with 1M NH,Cl in buffer A
EFEEFESED (MBP) 2—EERAREEEBHMSG
EE - COURSEOXREXEIRESECNBRENE
o PR - BB IERDERTLEL MBP RS
ECMAEEHBRME - BIBKR MBPE BBBHEIN
HESHMEER - RMBET —EEHFROEHT
BGE - EELDEREB—SHIEETESSRER -
BMERESBMTELSEMAMBP MEED - BT  Regenerate the column by
250 EFHNMEEREPEEAR25ERMMMBP g0 i o1 o5 1 meale
BEB - MAGKRBRERE  ERENEHFTR  boundprons
E/ANSERINED -

N
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An Orange Fluorescent Protein
from Tube Anemone

ERREBENED

Prof. WAN Chi Cheong David (Department of Biochemistry)
RGESHE (EMILER)

We have cloned the first native Orange Fluorescent Protein
(OFP) from the tentacles of Cnidarian “tube anemone”
Cerianthus sp. After structural and biochemical analyses,
we found that OFP has an emission maximum lined at the
orange color region of the visible light spectrum. No
catalytic enzymes or exogenous cofactors are required for
its chromophore formation except molecular oxygen. This
protein addresses the research need for a red-shifted
fluorescent protein and will be an extremely useful tool for
tracking and quantifying biological entities in the fields of
biochemistry, biotechnology, molecular biology, cell biology
and medical diagnosis complementing fluorescent proteins
from other sources currently employed.

BREORFEESMHKE (Aequorea victoria) hDBH IR - /E
RAEXEOREHNE  BEXEONEREE—EEEENE
¥ (Cerianthus sp.) - {fEOEREBERNT{LOH  BIREH
SREPSERHHNECEEE - FEINNEHER T ETED
BHERE  FULAEEREIZEXANRE TREBENERET
BYX  EREMSTHERAFHAESTRANELY - SEEEN
ECTEERBERFARNBIRENXECNHAE  MAE
DYEHNEHBATNEXEDH - BHT BB EREEL:
ftMEmAERANTE  ERSERAREYLE - EMRE 5
FEME - R MBENNEEZESRE -

Figures: (A) Cerianthus sp.;
(B) Purified fluorescent mutants of OFP;
(C) Expression of OFP and its different color mutants
in Chinese hamster ovary cells;
(D) Structure of OFP.

B (A) BEAEE
(B) ML SR ERNEBEENED
(C) BEEEEAEORERE I CERZEREDE
ERINEHBR(CHO cells) ARKE
(D) OFPHIZDFHEHS

Authentication and Quality Assessment of
Chinese Medicinal Materials by DNA and

Chemical technologies

PEMNT FHEEERLARERTE

Prof. SHAW Pang Chui (Department of Biochemistry & Institute of Chinese Medicine)
Prof. BUT Pui Hay Paul (Department of Biology & Institute of Chinese Medicine)

Dr. JIANG Ren Wang ( Institute of Chinese Medicine )

BRI (EMERRRDPEPEGRAN) - RIEBIE (EWRRDPEPEHEAN)

TIZEE T (PEDERZEA)

Funded by Hong Kong Jockey Club Institute of Chinese Medicine

BHEBERSPENRARBRAIEN

Collaboration with National Institute for the Control of Pharmaceutical and Biological Products, National Center
for the Modernization and Engineering of Traditional Chinese Medicine

SERHEAPERREMHGRER « BRPERRE TRRZMHRPL

Conventionally, Chinese medicinal materials are
differentiated by the shape, colour and smell according
to experience. However, many Chinese medicinal materials
have similar shape, incorporated with substitutes and
imitations, making the differentiation process difficult.
As every organism has a unique DNA sequence, this
becomes the most accurate method to authentication.
Quality assurance of TCM products stems from genuine
materials authenticated with unique and characteristic
molecular and chemical profiles and markers. A combined
DNA and chemical strategy for authentication and
quality control is developed. This strategy employs DNA
sequences together with chemical profiles or markers,
to serve as the basis for the development of protocols
for fast identification and quality control.

Applications

DNA sequences for molecular authentication; Chemical
markers for authentication; Protocols for extraction of
DNA and chemicals; Technologies developed to increase
the speed and accuracy of authentication. These data
will be useful for authentication and regulatory quality
compliance for international market. Besides, it is also
useful for law enforcing agencies.

MEEEEETEEEETN DNA fingerprintings

DNA {51 B3

A) Ginseng and related species:
Ginseng from China; Ginseng from
Korea; American ginseng from
Canada; American ginseng from

USA; Panax japonica; Panax major;
Panax trifolius; Panax notoginseng

A) AEREOZSHEY: TEA
2 BEAZ, NEXEES, ERAE
B2 ME2, k38 =82 =t

B) Adulterants: Mirabilis jalapa;
Phytolacca acinosa

B) {Roo: &LFH,; mE

—EDK - BRDPEMIGE 0 RRFEEROEE - @)
o BHeMRERI Y - 9z mm%nm&mmm :
XEENGHNES  #RLiE  BREVESERFHR
FEEE (DNA) B3 DNA!SBZZ%HEEEBTJ%EJEIE
PEMNGEEHNEETEENS FN{LEBEIREY
%Jﬁﬁ&METJDNAFﬂiﬂ{E&EE:EEuB,EJEEnuEI'JE%
FmE - FRONAFEEHRSHRANREZGHSEIE -

DNA F?J&{Emﬁﬁ*fﬂ?ﬁtﬁﬁmqﬂﬁﬂ T IRHDNAR
LB TERE, RAERRRERETE M

AE W&
SLENTFAERBEEEMNPRINEMEREREN
KR (I 20 B EREREEFDARICMCEUIR) - FISAIER » th
HAKEUER -

f‘ |'= » | HPLC-ELSD
J |

chromatograms of
stemona tuberosa.

[ e . suma | The thirteen sources

fall into four types.

fe " ESEAYHPLC-ELSD

¥ B

AN A, Sample 12

T T T T T T e, BYER .

I _pSmmple3 |
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Biosensor Arrays Based on Surface Plasmon
Resonance Phase Imaging

BERREFREFRBREHEERENEY B RES]

Prof. HO Ho Pui Aaron (Department of Electronic Engineering)
WEBHIR (EFTESR)

Funded by Shun Hing Institute of Advanced Engineering, Research Grants Council
HERSETEMAMRARENSEN

Collaboration with The Institute for Lasers, Photonics and Biophotonics, University at Buffalo, New York , USA
and Department of Physics, Tsinghua University, China

SEBEAMBAINIIKEKSEE D2 The Institute for Lasers, Photonics and Biophotonics kB iSEXZEYIER

We present a simple photonic biosensor array technology SEMFXREER FRE) (SPR) FszEMERMNZ2EM &
based on measuring the optical phase associated MIRE—TERENBEYERETIN - WEHTOERZE
with the surface plasmon resonance (SPR) effect. R#t—RIINBEBRIEHESERTORT - IRIFOEW
This technology may be used for performing rapid SRERIHMEMDNEEERELCHENLERTL - N LEXE
point-of-care screening of a range of medical conditions EEREEEME  BERZREE - ETRFAANEYERSE
at low-cost. Existing biosensor arrays are predominantly SAL FMERERHEERADEMATREBESENNERIBMHSE
based measuring the florescence of disease markers. BEEEE  HfIEE SHE HRINSEREFRERETE
In addition, the florescent markers are mostly expensive B8 (SPR) i - WRMAXKESNHRER - B6F
because of their proprietary nature. While SPR biosensor FEEi - HETRITREBEEB — G# SPR R
arrays are well-known to offer a solution to these two EIRAI—ERF -

problems by not requiring florescence and providing accurate

measurement data, our group has further developed a

new single-beam SPR system that provided much

improved detection performance and, more importantly,

opened the possibility of performing phase imaging -

an attribute that conventional SPR systems have

great difficulty in achieving.

http://www.cintec.cuhk.edu.hk/R&DProjects/projects/d2.html

Buffered propranolol sublingual tablet for treatment
of atrial fibrillation and situational anxiety

EhEME TEESHABRLEERENHARERIE

Prof. CHOW Sing Sum Moses, Prof. ZUO Zhong, Dr. WANG Yan Feng (School of Pharmacy)

BERIE - TPHR - TEEET (ERZ2R)

Funded by Funded by Hing Wing Co., Hong Kong
BHEBELTERAIED

Collaboration with Comprehensive Drug Enterprise
SEBERZRENRREBRAD

Qur group developed a novel technology in
incorporting buffering agent into propranolol
formulation for sublingual administration to achieve
fast attaiment of blood level and rapid onset of effect
as compared to conventional formulation.

Applications

Such product can be useful for rapid treatment of
acute fibrillation, angina, and anxiety. This technoloy
may aslo be potentially applied to the treafment of
other acute medical conditions in the future.

Outstanding Features

The optimized pH for maximal drug absorption
through sublingual mucosa can be easily obtained
input several physicochemical parameters into the
theoratical model we firstly developed, then the kind
and amout of buffering agent will be readily desighed
and incoprated into sublignual formulation according
to the optimal pH.

Target Users
The patients with acute cardiovasscular diseases,
and social conditional anxiety

]J'J?gual vein
" internal jugular vein

right brachiocephalic
5 vein

HMOmENMESRARH - ENENEDEES TRES
B - BEREDEEARAEL - BMERERLEAT IR
B ERSM AR E KM - ARSI BRI ER Y BB E T4
BB - EMFHREENDEMAS - HEZEREE
BEE -

EREE
SEREENRFEERSRORE - SME  LIVEE - WE
WIERE LR R EAER -

1R
BBGENEAMELSHEARIENBRWIERRAIR
I SNREHRERRERTAEERRSEAESRE
5 - MR T ABOBIMNEARE - ERETS MR
HOR B R ETER AL -

BiEREF
TRRHE MO ME RR AR ZREESNRA

http://www.bch.cuhk.edu.hk/LDR/LDR_news.html
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Centre for Protein Science and
Crystallography
SEHERBHEERAIE N

Prof. SHAW Pang Chui, Prof. WONG Kam Bo, Prof. CHENG Hon Ki, Prof. AU Wing Ngor Shannon (Department

Centre for Clinical Trials - An Academic CRO for drug
and device development
ERRE P - BiGAM A s A A

Prof. ZEE Chung Ying Benny (Centre for Clinical Trials)

RPRHE ERRERPL)

Centre for Clinical Trials (CCT) was established in 2003
under the School of Public Health, the Chinese
University of Hong Kong. We aim at undertaking clinical
trials with internationally accepted standards of
scientific excellence. We support related clinical
research in Hong Kong and Asia. The close
collaboration between academia and industry is
mutually beneficial in achieving high start in new drug
application and innovative biotechnology development.

Services include:

- Clinical Trials Operation

- State Food and Drug Administration (SFDA)

- Education and Training

- Information Technology Development for Clinical Trials
Operation

RAR BB DILWARIIES 2003 F » MBI BB KBAHE
2% - BMIANETRAERZBRBIRE - By
IRA R EEMELT ~ 1BRIVERRITSE - HBREERRIGER
BEFIEN R Ea0EARAIFNEMEIRE -

R BEERS

RAREE T

- RHRAOLERESE - HERERIEHNRRRETE

- P E B R R R BIE « 2T RBIBEENEIFFICE

- BAhE ~ FO0 ~ BE - SR RENNASRIUSFRRF

- BB RS SR SH

- MAEEEA - IRRERES - EOFURAMERER
HEPFEER

- RAISEREELNEEE SR

- R 2HRAERIBASOIER - ARHRENTEHE
EmEEROENHIRERRE

#HRGARES A LA R Lnibda
LY R :

HEREI

-HMERYE @At - ABER - RENAIRAZERE
BRI ASRHSEICCP - HEE  AEmRED
BHIERMOTIES - I BAMREEDRETR
SAS Bl EAREXFRNEYRFTASES

- SZFFAIL Society of Clinical Research Associate
(SoCRA) IEBHE

b AR R i T AR B0 R il A 3%

- B AEERRR T FNEZEREF - W F AL
B R R A

- HPERRERREEERZ 2 RENEL - RFE
FARBXHIRERMRSAS fEffst D4

- HARIEFARE L RENERE « ERBUIRITEH - Pocket
PC BUECERFRIR  MERMCHRREREEEN

http://www.cct.cuhk.edu.hk

of Biochemistry), Prof. TAM Siu Cheung Michael (Department of Physiology)
BRHRAE RIS - FIRRHPE - EENE - BREHE (EWMLER)  BhEHER (£EER)

Funded by Hong Kong Research Grants Council Earmarked Grants,

BERBMEEDBARERED

Collaboration with Institute of Biophysics The Chinese Academy of Sciences, Tsinghua University

SERBHERTERNBIREMIBTAER - BEAS

The Centre was established in 2005. We employ multi-
displinary techniques including protein engineering,
biophysical characterization, and X-ray crystallography
to study the structure-function relationship of proteins.
The Centre houses the first state-of-the-art X-ray
crystallogrphic setup in Hong Kong and South China for
high-resolution protein structure determination and
major equipment for protein characterization. Our aim
is to provide a platform to promote research and
development of protein sciences in Hong Kong and
South China.

Applications

(1) Modification and improvement of protein properties.
(2) Design of protein drugs.

(3) Protein structure-function characterization.

Outstanding Features

The Centre has the essential expertise and housed
several unique equipment in Hong Kong for structural
study of proteins and for biochemical and biophysical
characterization.

Target Users

Target user will be high technology industry involved in
research and development of biotechnological or
pharmacological important proteins, with the aim of
improving the properties of proteins, for the products
become more competitive in the market.

X-ray diffractometer

X-JEETHE

Structure of Orange
Fluorescent

E@%i‘é% B3

variant

XEHEORESED TIEE ZRREDLeDFiEE

AT R20055 - ABIEBNECETIE - £1WIE
DITAX- L REBFE - MRECBEENINERER -
PLEEENERECEOEEBSERAX- LD EN
SRMAEOBHTERK - LTS SERESENER
HWENEBENRAEFETE -

FEFRsEE
MECBETENSENNE -
(Q)ECEBRET -
(NECEHCIBFIDEED T -

R
APLEERNARABNSTEETNES - UINES
BHERERE IR LSRR -

BiEREP
BERAFARBARIMBRERIEN IEECENSH
FIRSF - BNANEEOENTE - FERERFFD -

Crystallization Technology

LR s3]

Structure of Trichosanthin Structure of Ribosomal

Protein L30e

www.bch.cuhk.edu.hk/cpx
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Chinese Medicine Research and
Further Development
PEPEMRTEERE

Prof. LEUNG Ping Chung, Prof. FUNG Kwok Pui (Institute of Chinese Medicine)

REBPHE OREIBEE (PEDPERER

Funded by University Grants Committee - Area of Excellence

BASHEENESE-S SR FIME)

Collaboration with City University of Hong Kong, The Hong Kong Polytechnic University and The Hong Kong

University of Science and Technology

SFRHABEBEMAZ - BBETAXBERFERKZAE

This 5-year project was selected as an “Area of
Excellence” by the University Grants Committee in 2001
to develop 5 priority projects targeting at areas where
western medicine has no optimal solution, including
viral infection, chronic disorder, degenerative disease,
allergy and preventive therapy. The research results
include (i) directed effective clinical trials on well-known
Chinese medicines; (ii) standardized the quality, safety
and effectiveness of Chinese medicines; and (iii)
developed the promising Chinese medicines through
modern pharmaceutical machinery.

Outstanding Features

The uniqueness of this project is the adoption of an
efficacy-driven approach for conducting Chinese medicine
research at the areas where western medicine has no
optimal solution. The research findings will not only provide
more scientific evidence for the efficacy of Chinese
medicine, but can also affirm its role as an alternative or
complementary therapy in the international arena. The
project will also provide important references and set
models for Chinese medicine research, its integration
with western medicines and the development of
nutraceuticals as well as herbal drugs.

— Lty

Placep,

THEPERRERE FER_FS—EEASRHUEE
BESETWMRS "SRBRNRE, WERAFFEMNFERD
BEREHARE - TRETEHHALHBRREERARDZ
IR DERSER XLH - RER - HUBRERERRD °
HEMREE() SHPERS  ETRRAR (i) 1§
BENRE  L2RDWEEERGNFBRREDRE
FRRBBNHPE -

STEIN AR < BRERFARNESNM ARG - 4
HREAXBMARDOER - LBEMNERPERRSENE
FENA - MARRRILAPEERMERESREY
‘I WBEBEEPEBEFRASENMEELIINE - I1E
5 BEETAPEBREER REREEEXNERR
HERHSEIEHN -

Extraction and concentration facility for large scale
herbal preparation.

R B S R

http://www.icm.cuhk.edu.hk

Development of Novel Phthalocyanine-Based
Photosensitizers for Photodynamic Therapy

AR BN N BRI E RS BB R E

Prof. NG Kee Pui Dennis (Department of Chemistry), Prof. FONG Wing Ping (Department of

Biochemistry), Prof. KO Wing Hung (Department of Psysiology)
KREBHW (LBR) » HXREIR (EWEBR)  SXKEBR EBER)

Funded by Hong Kong Research Grants Council
BEBHAEZRERD

Photodynamic therapy (PDT) has been an
experimental clinical modality for the treatment of
a range of cancer and wet age-related macular
degeneration for the past two decades. It involves
three individually non-toxic components, namely a
photosensitizer, light and oxygen, that are combined
to cause cellular and tissue damage. The efficacy
of PDT depends on several interdependent factors,
among which photosensitizers certainly play a
decisive role. This project involves a synergistic
collaboration among chemists, biochemists, and
physiologists to explore novel phthalocyanine systems
as efficient and selective photosensitizers for the
use in PDT.

Applications
As anticancer agents

Outstanding Features

PDT is comparatively non-invasive. It can be

targeted accurately through precise application of
the light with modern fiber-optic systems and
various types of endoscopy. Repeated doses can
be given without the total-dose limitations associated
with radiotherapy. It also does not have the multidrug
resistant problem in chemotherapy.

Purification of photosensitizers by gel permeation
chromatography

ERE_—+ER - XEADBER (PDT) Mm—iE¥
RiZEENEFESHREBEROEEAERCER
FE - COE=BRSHEREED - BD - SLEE - X
HNER > EESE—EBUERAE[MIET - X
BEENBERER - LB ERENER o
FHBIE TIREMOIER - FEEBETRE @ L2~
EWMEBNEESBESIEREMORERRIER
ST RETEEHBMBREE NS

MR
R

R

KEDamE—EEHIFRISIEEERDIE - ©Y
DU RSB RMA S BAR R MEIR
RREVAEN - BHRMEEE  EROAEIER
BB ENRE - ERBESoRPHSEE
MEIEHIRDRE -

Chemical synthesis of new
photosensitizers

4

Study of the cellular uptake and
subcellular localization of the new
photosensitizers by fluorescence

microscopy.
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Photocatalytic Technology

Jo L B2l

Prof. YU Chai Mei Jimmy (Department of Chemistry)
FEEHER (LB2R)

Funded by Innovation and Technology Fund,
BEHMRERESEN
Collaboration with EnvironmentalCare Ltd.

SFRBHARERRBRAT

As air and water pollution becomes more and
more serious, the development of efficient and
green purification and disinfection technoloies
becomes more and more critical. Photocatalytic
materials can absorb harmful ultraviolet radiation,
degrade pollutants, and kill bacteria on contact.
With support from the Hong Kong SAR Government,
we have developed methods to fabricate nano-
sized photocatalysts and mesoporous thin-film
coatings. These durable materials have immense
industrial potential.

Air Treatment / Water Treatment System employing
Photocatalytic Oxidation Technology (PCO) provides
the most efficient way to remove bacteria and
pollutants from air / water. The PCO core system
involves the action of a low UV energy, activating
a Titanium Dioxide (TiO2) based catalyst surface
which, in the presence of air / water, generates
hydroxyl radicals (- OH) that oxidize pollutants,
bacteria and viruses and convert them into
harmless carbon dioxide and water.

PCO Cleaning Principle

1. Exposure to ultraviolet rays When a photocatalyst
surface is exposed to UV light, energized electrons
will break free of the TiO2 coating. These electrons
leave behind positively charged pockets called,

“positive holes” .

2. Creation of Hydroxyl radicals The positive holes
vigorously attract hydroxide ions (OH™) from
ambient air / water. The positive holes then
take an electron from an OH™ turning it into an
extremely reactive OH radical ( - OH).

3. Breaking up organic compounds The OH radicals
take electrons from nearby organic compounds
and pollutants. This action breaks up the
pollutants; thus decomposing them into harmless
cr?rbon dioxide and water that are released into
the air.

Applications
1.Self-cleaning building materials 2. Anti-bacterial
coatings 3. Catalysts for pollution treatment

Outstanding Features

1. Our photocatalysts possess extremely high
activities 2. The materials can be modified to
achieve special functions

Target Users
This technology is ideal for the environmental
health and construction industries

Award:
* 2002 Hong Kong Award for Industry: CMA
Machinery and Equipment Design Award

* 2005 National Natural Award, Second prize
12IE:

* 2002 BT 18 MESHSRaRiERetE
* 2005EIZR BFARI 2R — HiF
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http://ihome.cuhk.edu.hk/~b111268/jimyu/

UGC Area of Excellence: Plant and Fungal

Biotechnology Program
HESFWBREE - EYHEER
Prof. SUN Sai Ming Samuel (Department of Biology)
FHBEEHR (£PR)

Funded by University Grants Committee

BASZHAEENESTER

Led by Core team members, Department of Biology, The Chinese University

of Hong Kong
BE BN ABLEMRZL R ERS

Collaboration with Associated team members includes The University of
Hong Kong, Hong Kong Baptist University and The Hong Kong University of

Science and Technology

SEBHABERRIMVERE(BEEEAR REAZRTERRASR)

Crop improvement is our major research priority. Rice,
being one of the major staples, is nutritional imbalance
and lack of lysine. We made a major breakthrough and
successfully obtained the first generation of rice with
enhanced lysine content reaching the WHO recommended
level. We also succeeded in establishing a “plant
bioreactor” technology platform to develop high-value
protein products and in optimizing the production of
high-value immuno-modulating natural fungal products.
Through the state-of-the-art functional genomics
study, important genes such as salt tolerant and
disease resistant genes were identified for genetic
engineering applications. We filed 12 patents, published
more than 234 academic publications and trained
over 175 skilled biotechnologists.

The program established a number of cross regional
collaborations. We work with the world renowned scientists
on projects with great regional impact such as with
the "Father of Hybrid Rice", Prof. L.P. YUAN (also member
of the China CAE) to improve the quality of hybrid
rice which cover more than half of the Chinese rice
growing area. Apart from receiving scientific awards,
our past achievements received dual recognition that we
were invited to join the Chinese Key Research Program,
"China National Rice Functional Genomics Project" in
2002 and another leading national research consortium
on Rice Functional Genomics. Recently we also participated
as a key member of the ProVitaMinRice Consortium in the
Grand Challenges in Global Health Initiative of Bill &
Melinda Gates Foundation, USA to generate a nutrient-rich
rice for humanitarian use.

E R

Biotechnology high-lysine rice under
field trial in mainland China with
official permission from the Chinese
Authority

Elﬁlﬁﬁﬁ%ﬁﬁh‘ﬁ ETAEYMRIR
ENSHEEEKEZBER -

FREEMFINRAER - HREABOARE - REHEEE
C EERIIE - BHPEEEERWRLE LIERRE - M
DESERSERX HESRSSERAEUHRHAKTE
- B P DEBULENEESREZONTEEEREX
REBREEQOBCEERR - BHAVRERBHREBER
BNRERNZER FREESTHMERRENES - B
2000F R ELAK - BFICER T TS EHEFMGIEEE - FH
23R BRI E - RIBIBBITSEEMRIBRAN -

AEBRUT —RIINEBREHAR - RTFRANZ0ORSBR
—EFAOAREEEREMFZENRT - HhEERE"#MzK
BZRX'REFHRMMATE TERRL)SE - DURSGER
G2PE—FEEHIMOMIIKENRE - [REERBEIR
Hh 720025 - HFEERZHEPESERHARE " TEEH
FKENEERERAERE" REMZEUAKEBNEER
R - B BAMENSHRE=EERESESHENEA
Grand Challenges in Global Health Initiative
"ProVitaMinRice" BIBIFFI4 AR - BRD /B AHRISE—
EESEEEENKE -

Field test of salt-tolerant biotechnology rice side-by-side with
control rice (left). Only salt-tolerant biotechnology rice survived

the treatment of 2% salt (rlght
I MR B KRR IE KR 2 TSI BREE (%) -
ETROSe L _HNELIPER (D) -

REMEKE

Production of high value protein (e.g. Malaria surface antigen
and Human Granulocyte Colony-Stimulating Factor) in plant

seeds
AEpNETFERSRENE0(WNERRBNRR ABREE
RIHEF) -

http://www.cuhk.edu.hk/bio/aoe
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Real-Time Visualization of Chinese Visible

Human

PETTRABRORIE

Prof. HENG Pheng Ann (Department of Computer Science and Engineering / Virtual

Reality, Visualization and Imaging Research Centre)

EFPLEYE GHERNBRTERR - ERRETRILEBRHAEPL)

Funded by Shun Hing Institute of Advanced Engineering
BiEESELREMRRED

We have successfully achieved extremely high quality
interactive 3D visualization of the first Chinese Visible
Human data set through advanced rendering and data
processing techniques that we developed. The first
Chinese Visible Human data set was collected by the
Chinese Visible Human Project Team from Third Military
Medical University in Chongqing in October 2002. It
consists of 2518 serial cross sections of a 35 year old
male died due to non-organic disease. The resolution of
each sectioned image is 3072 x 2048 and the total data
size is about 91 GB. The latest Chinese Visible Male
dataset is about 1143 GB in size, extremely fine
anatomical features can be observed

In this research, we have made several hreakthrough
developments in order to achieve extreme high quality
rendering of this huge visible human data set interactively
on a single PC. We are the first research group in the
world to achieve a complete 3D reconstruction and PC-
based interactive visualization of the huge Chinese
Visible Human datasets.

BB PR RO SEE B R RIER A - WA BIRE — U
PETRASANSENEERA = #REEE - F—EPEA
O ABRBE=FBAXSMAKMIR2002F108EERN
& BRRRR—SIERIFBEMRRAVISESME - —HB
251818 % /30725204857 R ) BR AR - FREMNAR1GB
c HpEIE—-SPEBHERRSER11436B » FREMH
EEREE T LEBWI 2R -

FHAP BANSITEZHNRBIEER EEREABEA
ZiS B8R AREHENETSETENG N ENER
cBMEREHFR LBRT BERPEITRABHEBEASE
F=itEREENREIL -

Award 22I8:
Certificate of Merit, RSNA2004

InfoRAD Exhibit Award

http://www.cse.cuhk.edu.hk/~vrcentre/project/cvh

A processed slice from the
CVH data

RRBRPEITRABH

3D reconstruction of the full
CVH body
PETIRA=FEEHR

CVH head
aliR A - SRED

CVH heart
g A - b

Restriction Enzymes: The Scissors for Genetic Engineering

AtT &8 : DNARYEYJ]

Prof. SHAW Pang Chui (Department of Biochemistry)
MRS (EWE2R)

DNA molecule is the book of life that records the
characteristics of living organisms. The "book' consists
of long sequences, or ‘sentences', with individual
genes, or “words', which are in turn made of base pairs
A, T, G, C, which are the basic "alphabets'. If we could
read and manipulate the DNA molecule, many of life's
processes could be controlled.

In genetic engineering, DNA fragments from different
origins can be joined; the genes on these fragments can
then be located, and analysed. By turning on the genes,
large amounts of useful proteins can be made. For
examples, the generation of insulin and human growth
hormone, the generation of crops with useful genes.
Genetic engineering can thus be likened to the “find’,
‘cut' and ‘paste’ functions in a word processor. Studies
show that it is the restriction enzymes act as scissors
that cut DNA into specific fragments.

Prof. P. C. Shaw has found more than 100 restriction
enzymes with unique properties, such as resistant to high
temperature and recognizing rare DNA sequences. Some
of them have made their way to commercial production
by biochemical companies in the USA, with transfer fees
and royalties accruing to the University. This collection of
restriction enzymes is available for further downstream
development.

MEZBZEONARN—FEENE * A
HERIMEREGEHROEN - EFX T8
 BRBESM "9F, #M B T9F
J BERAENER  MEM 93,80 'F
&, ' 3DNARIEFA T G CF3l - R
MBI PREREEEX TS, - FTFHESD
HIiERF -

BEETRE MEREEE  SGHERKRLHDNA
Folth - HESHERERORCEEH - R
BErERE A EAMKENEAES B
NEBENENESERHRARCA - 88T
ENAREEX  fIEERERRERHN
R RESERERNRFEWNE -

B2 BEZNOSHAFTES  LUFEER
?THMEANRE  DNAEE &, BIAT @ £
EXRESHE  BRERENDF 0 WA
BEBNFTRETGNSIAIE  ®ERXE
hETEH - DENEEEZRIF - BHEUE
'9F, 8 BEREAYEE-
BEEHENHRANE  BEFRTBE—
SRR EPHEWEMEL - KPWRLEE
BDNAFFIE - BBIFTHOOARLIE  BEER
EEECATRAUKEEERG® - THEMNA
tIEg - 9T AIEREE -

Cutting DNA by Restriction Enzyme BsiHKI

DVOVEE PVOUVGE
l

U VO
l

Further manipulation
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Stem Cell and Tissue Regeneration Research in CUHK
RPN ARBETHNFMRELESBERR

Funded by RGC Earmarked Grant, CUHK Strategic Research Programme, Li Ka Shing Institute of Health Sciences
and Children's Cancer Foundation
BAEHEMRAZHDE « RIBILAREHE - FRHERRMBVARAIRREERRESED

The Stem Cell Research Group in CUHK comprises of
20 Principal Investigators and is concurrently conducting
at least 25 projects. These studies cover various types
of stem cells originated from the adult body, fetal
tissues and the embryo. The overall objectives are the
application of these stem cells for tissue repair and
regeneration. Our tissue damage models included
diseases that are not readily curable by established
medical treatments e.g. liver damage, stroke, hypoxia
ischemia-induced brain damage in neonates,
chemotherapy-induced cardiotoxicity, diabetes, bone
and cartiliage degeneration and eye defects. We also
study various novel therapeutic agents such as growth
factors and purified herbal materials on the promotion
of stem cells and tissue repair.

Applications

It is anticipated that stem cells and associated therapy
would provide revolutionary clinical applications, particularly
for treating difficult medical conditions such as neural,
heart, and pancreatic islet degeneration. Research on
stem cells is also expected to contribute to key medical
areas such as cancer therapy, genetic and immunologic
diseases and development of pharmaceutical products.

In vivo Model of Neural Protection on
Hypoxia-ischemia Brain Injury in Neonatal Rats

Damaged Brain  with Treatment

MRI Imaging

Pediatric Research 2005; 58: 784-790

Stem Cell and Tissue Regeneration Research in CUHK

W Embryonic Stem Cells

Neural Stem Cells

Blood Stem Cells

BEDMASHHM R FTHENNEB202 T2 RS MM

P ETPRARIEERA25E - ELRREE T AEEE
g0FRH0AR - EFDBIREMA -~ lBREMRE - SLiF
IR R R BN EENZEFHEBMENEE -
RPWHEESAIEREERERSINARBEREE BN ENER
C WAFRRIRIE ~ A~ FTERRBRMIEER - EEEH
RSN - BRE - BRRERIENREERS - F-H
BT HFEERE - WERRIIRNEFBYER
AR ADHE & B AU (2 HEAE A -

& AR S
B AL R BRAENORET R A E B LOEAR
BRI AT — LEMOEHER - WBLDE  DERR
SRR - HilRMALTREMREROEEEE LFEE
Eﬁéﬂﬂiﬁﬁﬁﬁ EEMNRRESER - LREARRE
BIEGD °

Protection against DOX-induced Cardiomyopathy by
Growth Factor in a Mouse Model

‘52

DOX +
Treatment

TUNEL Assay

Circulation 2006; 113: 2211-2220

Technological Improvement in Radiation
Therapy for Nasopharynx Cancer

SR ER S E B B UE

Mr. CHAU Ming Chun Ricky, Prof. LEUNG Sing Fai, Dr. KAM Koon Ming Michael, Dr. CHEUNG Kin Yin, Prof.

CHAN Tak Cheung Anthony (Department of Clinical Oncology)
FEREEE « RREHER - HEREE - REEH T - RESHER (EEER)

Funded by RGC grants

Hif K& SER

Collaboration with Hospital Authority
SIEBERBIREER

We improved the technique of Intensity-Modulated
Radiation Therapy for treatment of nasopharynx cancer.
We created “virtual organs” and “split organs” on the
CT scan images of the head and neck region, and
achieved optimal coverage of the cancer target reduced
radiation to adjacent normal organs (such as salivary
glands, brain). We used interpolatied contours of organs
on the images to save manpower time in the treatment
planning process. We achieved a high cancer control
rate of more than 90% in the patients treated by the new
technique.

Applications
Treatment of nasopharynx cancer

QOutstanding Features
Improved therapeutic ratio

Target Users
Patients, health care providers

HPBGEL MaERE BReBRBIRE 2RIl - BT
FRBZEMRERER LR "EEEE, R T23BE
1 BREBCEFERET  ENHERHEEAEEEERS
BrRFALHERSEE (HINERIREER) 228 -
BAMER "AfWE, FSRINSEZHE - BEER
LEREREE - SR RORAZERRESRER
SEBABD N T ZEBEHE -

(a) (b)
Figure 1. Transverse CT mages showing a) parotid glands,
and b) temporal lobes contours being split into GTV-
overlapping (eyan/magenta), PTV-overlapping (blue/yellow)
and non-overlapping regions (green/blue).

Figure 3. Dose distribution of Intensity-Modulated Radiation Therapy
showing the sparing of the split parotid glands and surrounding normal
tissues.

Figure 2. CT unages showing the contours of various
virtual organs as labeled.

53|



54

The Development of Cuffless Devices for the
Noninvasive Measurements of Arterial Blood

Pressure

Fum B AR B A S R E AV %

atent

Prof. CHENG Chun Yiu Jack (Pro-Vice-Chancellor), Prof. LEVNG Kwok Sui (Department of Orthopaedics and
Traumatology), Prof. ZHANG Yuan Ting (Department of Electronic Engineering)
EIRELE (BRR)  REEAR (BREANRRIESR) RETSAR (EFIESR)

Funded by Hong Kong Innovation and Technology Fund, Standard Telecommunications Ltd., Jetfly Technology Ltd.,

Golden Meditech Company Ltd., Bird International Ltd., and Bright Step Corporation.
BRI ERIFEEE, Standard Telecommunications Ltd. - SEBERBVABIRAS. - THEEEREBIR/AT - Bright Step

Corporationfl i EE FHR A TEED

(a) (b)
Cuffless blood pressure meters (a) PDA-based, (b) mobile phone-based, and (c) wrist watch-based (provided
by Jetfly Technology Ltd. ).
EmHIUMERNSEE (a) PDA ~ (D)FHM(c)FiR L

This project features the development of the wearable
gadgets, shirt, and chair capable of monitoring the
beat-to-beat arterial blood pressure (BP) continuously
without using a cuff. The conventional principles for
measuring BP required the use of an occluding cuff,
which are undesirable for wearable medical devices
in the application of mobile-health. As an alternative,
a cuffless and noninvasive technique for measuring
BP based on pulse transit time has been developed.

Applications

1. Wearabhle gadgets (e.g. a watch, a mobile phone, a
PDA, and headsets etc.);

2. Health-Shirt (h-Shirt) using e-textile materials; and

3. Health-Chair using e-textile materials.

Target Users

The developed wearable gadgets, shirt and chair with
the function of BP monitoring will cater to the needs
of the increasingly aging population and provide a
constructive and viable solution to the inadequacy of
BP control of the hypertension population.

Award #2185 :

* A research paper won the 1st
prize at the compotition of "IFMBE
Outstanding Chinese Student Award"
sponsored at the 27th Annual
International Conference of the

IEEE-EMBS. 2005.

* A research project won, jointly
with MBA students, the 1st prize in
"e-challenge 2005" organized by
the Young Entreprenours Development
Council of Hong Kong.

T

: P
BP displaying
watch

Cotton clothes
e-textile material

Frontal view of the h-Shirt and blood
pressure displaying watch

Systolic and Diastolic
Blood Pressure

Heart Rate

(c)

IWIEEMBHERRET —RIEFEMABFETEENS
HIRMENFHINKE - KRBT - FRONBRES A
EASKEZERFTMRODT < SO RLAASHEAR
MEBEPOFHERES - ALt - BAFET ERIKE
HXFRERMOEERGTIMENSHE -

FEFEEC IR

1. FRAEE (F& BBHEF  FRIFHNRKE)
2. FIREFEMEBNRER R

3. AIAEF DB -

BiEBF
FHABERREEREADE LR EERRRELBNER
- WEEMEBATRE—ERMEZMEBENRRLE -

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

PDA as an /
ECGandBP
Monitor |55

Circuit Board including
a Wireless Unit at the [+
bottom of Sitting Pad [
Design of a blood pressure
monitoring chair.

[0 B2 5 3R AR A BY R 51

REEE(h-Shir) g5V R R BB A=

The International HapMap Project

EFRASREREEREBEE

Prof. WAYE Miu Yee Mary, Prof. TSUI Kwok Wing Stephen (Department of

Biochemistry)
BUERR - FEREE (EWEBRR)

Funded by Strategic Program of the Chinese University of Hong Kong, Research

Grants Council of Hong Kong, The Croucher Foundation

BERPXASHERBEMEE - SERNEENS - REESEEH

Collaboration with International HapMapConsortium

SEBHABERHapMapk iR

The International HapMap Project is a multi-country
effort to identify and catalog genetic similarities and
differences in human beings. Using the information in
the HapMap, researchers will be able to find genes
that affect health, disease, and individual responses
to medications and environmental factors. The Project
is a collaboration among scientists and funding
agencies from China, the United Kingdom, Canada,
Japan, Nigeria, and the United States. The goal of the
International HapMap Project is to compare the
genetic sequences of different individuals to identify
chromosomal regions where genetic variants are
shared. Details of the project can be found in
http://www.hapmap.org.

Applications

1. To provide an extensive resource that researchers
can use to discover the genetic variants involved in
disease and individual responses to therapeutic
agents.

2. To learn much more about the origins of illnesses and
about ways to prevent, diagnose, and treat those
illnesses.

A study in progress is to find out if Chinese dyslexic
children in Hong Kong have certain genotypes that
correlate with dyslexia and to characterize the dyslexia
susceptibility genes. We have found that certain
genotypes of a candidate dyslexia susceptibility gene
(KIAAQ319) correlate with a nearly 2-fold increase in
the odds of having dyslexia. This could provide an
additional indicator for identification of children at
high risk of learning disability and thus assure provision
of early and adequate intervention.

Candidate Dyslexsia Gene

RERERIZEER

Tom (a famous dyslexic)
RIBSHT (BSREHEEES)

BEARERMAFERYEEEE (BEHapMapstE) E—1B
ZEZHRNSIFIRE - EEBRENIRE AREELELILR
=Rt - AIfHapMapESHEH - HAASHEESIRRE
ARER - BRMURHEEYNRIEES0EEREE 2180
HER - HapMapstEE —BZESHENGFEE - BHRB
B RE -~ NEA ~ B« EEFEIEEHNBRIDE
BIRESHFRER - HEERRBLEAREEIERERS
FEEREE THENERE -

R FREE I

1. @ffHapMapstE@BRFAIER - BRHARASHEIR
BEmkiEieaR R EAMEES R - AR
ERMEEA -

2. —BRREFHNEEME - TRAABTUEREZZRE
EBELRFE -« ZEHEENG0E -

HEh—EEERTHARESHIEBETERHBERNZE
EREMNER - AR - FLKIAA03198) R T H HIE
BREMEEASIZNRBEROKERE 2S - EFJLURH
Z—EFBROERT  LERERHEETE -

e contral Allele 1
with no DHA

Genotyping analyses

SRR

Einstein a famous dyslexic
BERYME (ESHEERS)

http://www.hapmap.org
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Using the Fruitfly Drosophila to Identify and
Validate Traditional Chinese Medicine
| PR SR 9l 5 o B &

Prof. CHAN Ho Yin Edwin (Department of Biochemistry)
Prof. LIANG Song Ming, Mr. CHAN Kam Leung (School of Chinese Medicine)
FRISPABER (EMILBR) - RRBYEE - BiTRTE (PEZR)

Many pharmaceutical companies, such as Novartis
(www.novartis.com), now use model organisms
including mouse and fruitfly Drosophila in drug
screening programs. Recently, Drosophila has been
used as a model to study effects of several traditional
Chinese medicinal drugs including Hu-Bao, Sheng-
Bao (Am. J. Chi. Med. 30: 263-270) and Lu-Duo-Wei
(Am. J. Chi. Med. 27: 407-413). These studies
convincingly showed that Drosophila can be used as
an in vivo whole organism model to study effects of
traditional Chinese medicines.

Applications

validate efficacy of existing traditional Chinese ZERAHERCEFASEINEL - WSERBWHREDET
medicines in the market; ENEBEL - &iF RIBFHERRARERPEA)ERY -

identify new traditional Chinese medicines with higher R AIBEINZARMEMR T RPEHONA -

therapeutic values R e
fEFREIR

Outstanding Features - BERERERMB LR PENIH;
The fruitfly offers fast and robust screening capacity - FMRRBESEBOIPE

in traditional Chinese medicine screening and e

identification R

SRR P S PEEER R
Target Users

Biotechnology & traditional Chinese medicine ggﬁﬁ,‘_ﬁ .
companies EWpEiia R B AR EEE (U

http://www.bch.cuhk.edu.hk/LDR/LDR_news.htmi|

Virtual Acupuncture
ERE &

Prof. HENG Pheng Ann (Department of Computer Science and Engineering/
Virtual Reality, Visualization and Imaging Research Centre)
FEZAE GrERNSBETESR « ERRRTYRCEBGHEPL)

Funded by Shun Hing Institute of Advanced Engineering
BHERSETR2MRMER

In this project, we have developed advanced information
technologies for computer-assisted Chinese acupuncture
training and research. Optimally integrated the virtual
reality, visualization and imaging techniques, we
construct a detailed virtual acupuncture digital human
model based on ultra-high resolution Chinese Visible
Human dataset. The system integrates many innovative
features such as the meridian system positioning, multi-
layer dissection, needle puncturing simulation and
training, as well as the common diseases-therapy
information. In addition to providing multi-modality and
multi-lingual support, we are developing an open and
comprehensive information-enhanced digital platform to
support modern research in Chinese medicine. Our work
can be widely applied to acupuncture education, clinical
applications, as well as biomedical and digital human
research.

Virtual AcupunctureV

User interface of our virtual acupuncture

ERITRERENTE

This project won the First Award in the 9th Challenge Cup
held at Fudan University, Shanghai. The project also won
the Gold Award in the 7th IT Excellence Awards (Post-
Secondary), was then selected for participating in an
international technological competition, Asia Pacific
Information and Communication Technology Awards
(APICTA), and become the winner of R&D category.

AEEEBEAEKSHENMETET 22 - FRTEEE
ABRSHE  BEERRE  BSLEBRERN  BRTHS
ERRRTN  BRIIBEL  FEAERANERSERE
2 2 AR ARRRNBRRURH RERSEREE
BANSEEEEHAABETEY  ARTRTRSREE  Vitual meridian
BEERIEIEYT  URZESAGEMMEM AL ERIERE
BT FANDSE - TR IEARRIRM RS  BE
BRMZS AL -

FREERELBEEABRRTHENENRHET —FE - It
S AIEBHEERE CEEAR RS UMM E(CER) SRR
 FREZHERENSAMEEMEBANINER - RERE
B -

Award #EJg:
APICTA 2005 me;’\of%(fg
;ﬁéﬁﬂ?ﬁxﬁu%ﬁg category Anatomy details under the acupuncture point

BN 2 R Bl M ER

7th IT Excellence Awards

B EEAR S M HE

9th National Challenge Cup
ENEBRRHRET

http://www.cse.cuhk.edu.hk/~vrcentre/project/virtual _acupuncture
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Virtual Neuroanatomy

3 15 s 2R B2 51

Prof. HENG Pheng Ann (Department of Computer Science and Engineering) (Virtual Reality, Visualization

and Imaging Research Centre)

FEPLRYRETERNBRATESR) ERRRTIRCEBRARPL)

Funded by Shun Hing Institute of Advanced Engineering
BHERSE T2 RMERD

With the advent of Chinese Visible Human (CVH) data
and breakthroughs in programmable Graphic Processing
Unit (GPU), nowadays, we have developed a virtual
neuroanatomy system which unveils extra-fine anatomic
details of the brain and intracranial structures. Having
labeled different neuro-tissue within the head and neck
region, our interactive visualization system can make
the interactive anatomical exploration of the virtual
brain vital.

In this project, we deploy various novel techniques in
texture compression, volume rendering as well as
programmable GPU acceleration. From opaque volume
viewing to translucent tissue selection; from true fidelity
of real tissue color to interactive pseudo-color dyeing;
all visualization procedures can be carried out on a
single personal computer in a real-time manner. This
serves as a fully intuitive educational and research
platform which benefits medical students, surgeons as
well as medical imaging professionals.

FRATEERABENE  ERARNERE
B HAERE—EERESDEIRR -
IR - HB A0 B 5T A% B 4 A0 R BB A4S
BObl——21 - EEAEMITEB0ERE
RIABOTIRCRE - JREMAEUNGER
NEEHREPERAMNESE -
EEEEY - BfEE T @M AOERE
gk - BERENRORENEG& K
SR o e ERE R BRI MERE &
ERARBOEIENRBRER METYR
tEFE—SEREASKE CEERIFINE
T WRARHEREBE HRBEURES
HREZAERHBEHENHRAES -

Virtual ventricle

EHEE

Virtual basal ganglia
EREEY

Virtual limbic system

http://www.cse.cuhk.edu.hk/~vrcentre/project/virtual_neuroanatomy

Translucent view of virtual
celebrum

LSRR REER T A2 B A B
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