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PREFACE
FFa

Besides pursuing research excellence to explore new knowledge,
and fo nurture next generation professionals and community
leaders, a third mission commonly adopted by leading universities
around the world is fo confribute fo regional economical develop-
ment through Techno|ogy fransfer. Hong Kong, like many other
developed cities, is migrating towards a knowledge-based
economy. To survive in such hyper-competitive markef, companies
compefe on innovative products or novel services. VWhile no
company can afford infinite R&D resources fo yield a continuous
supply of innovations, there is a global trend taking shape that the
business community is fapping info the innovative resources of
universities fo look for breakthrough technologies. The Centre for
Innovation and Technology (CINTEC] in The Chinese University of
Hong Kong (CUHK) is a unit dedicated to facilitate technology

transfer and collaboration with the industr\/.

CINTEC encourages communications and mutual understanding
between the University and industry through regular participation in
fechnology exhibitions. We coordinate research teams  from
different faculties to identify projects with high commercialize

potential, and to showcase prototypes of their latest inventions.
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This year, we cluster our exhibits based on the 5 key strategic
research areas of the University. They are Chinese Studies,
Biomedical Sciences, Information Sciences, Economic and
Finance, as well as Geoinformation and Earth Sciences. The

University has atffained landmark achievements in these areas.

CINTEC has many successful fechnology transfer cases. This year,
our “realtime video franscoder fechnologies” developed by Profes-
sor Jack lee, Department of Information Engineering, has been
adopted by Smartone-Vodafone. The company then launched their
world’s first unique “Infernet on Mobile” services, enabling their
subscribers to view essentially any video clips available on the
Infernet. Late last year, Colisa Limited, a company founded by 4
CUHK graduates successfully secured venture funding from both a
local investor as well as an angel investor from London, UK. Based
on CUHK technologies, they designed and developed a novel
blood pressure monitoring device.

SERMIRE DAL
CUHK also confributes to establishment of the regional innovation H Bl %8

infrastructure, i.e. “Shenzhen-HK Innovation Circle”, by setting up
a fripartite collaboration with Shenzhen Municipal Government
and the Chinese Academy of Science. We jointly established
Shenzhen Institute of Advanced Integration Technologies. Th ST EE S SRINEIT - A% - e TRE R
R B [ BN AR (R BT T | AR EISA A AR AL R —
KEAI [RBEMA] R - FFAEBTHREEIME L
L BERTE - EFK AP AU EXEAZOEBRMER
MEBRABRDBE] T A R EBEAIRESITE - 0PI
LB R A BT RO RIRT IERA & 4% o

such a collaboration, CUHK as well as the regional ind
fap info the huge R&D resources in the Mainland.

successful outcomes of SIAT is the rapid developme

directional hybrid electric vehicle, in which all the

based on CUHK and Chinese infellectual proper

This brochure is compiled fo give you a sample

HAIEm 2 EES R R EEIEEE 1 DREBRIF BT E ] - fhRE
RN TH IR Ko BB B2 = T3 B T A MRS T RN SR BRI 5T
(SIAT) - :EA1EIE B A By AT A R E A R0 H AE A B A iR
U8 ER o SIATE A8 —IRRRESREAR T —WMEH (R
ME - ERRBOEMHNRAMRIRE P ARAKEARETHNH

R&D projects. If you are interested in any of the
it there is any area you want fo collaborate

feams, please feel free to contact us af CINTEC
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Biomedical Sciences | Chinese Medicine 07

Two Formulae for Tackling “Slee e g Frg

Disorder” and “Post-Stroke Rehabilitation” I
R B8 R R A SR BT

Modemization of Chinese Medicine from Clinical Efficacy to Drug Production —
Two Innovative Formulae for Comprehensive Research

RERAALMER - AT MAIE P B R R BB R A AR

This project is led by Institute of Chinese Medicine of The Chinese University of Hong Kong, and in collabo-
ration with 5 local universities. The & universities form a wide collaborative research platform to develop 2
herbal formulae to tackle the clinical challenges of “Sleep Disorder” and “Poststroke Rehabilitation”. The
project explores different aspects of the two innovative herbal formulae for their quality control, biclogical
activities and clinical efficacy. The research program under planning includes laboratory work on phytomor-
phology, phytochemistry, biology, biochemistry and pharmacology, as well as clinical trials based on

evidence-based medicine.

Formula for Post-Stroke Rehabilitation:  Astragalus membranaceus  (Huanggil, ligusticum chuanxiong
(Chuanxiong), Salvia miltiorthiza (Danshen), Cassia obtusifolia (Juemingzi), Glycyrrhiza uralensis (Gancao),
Angelica sinensis (Danggui, Paeonia lactiflora (Chishao)

Formula for Sleep Disorder: Ziziphus jujuba (Suanzaoren), Polygonum muliiflorum (Yejiaoteng), Poria cocos
(Fushen), Triicum aestivum (Xiaomai), Anemarrhena asphodeloides (Zhimu), Polygala tenuifolia [Yuanzhi)
[Note: In order fo reach a safe and effective result, there are specific weight to various components of the two formulae.

Do not drink based on your own modulation.)

BERBEBPXASPEPEFRAEG  TENBERAAARBEE  RBEERZARERERMIEGEE BT HIA
REEIR AT R REEOAE  THEHRE  RELY  RSLBYENRRRERETARS gy 97
ST - BEFEREMEES  EWLSE  £NS - A2 EYPBENBAARSTRE@ARS - WA H
ERREIE R RESERNSE -

ARG RZEES  &E B /2 RAT AHE  EHER KN

VARERAIIAE STy BB RREE R FNE - ME - ER

(- AR LR BT ZERA BN ENERLR - ToLZ2RERA  FOBITHARKA -)

Applications Target Users

[EFR 8RS BEAF

1. On a specific scale, the two innovative formulae would have the 1. Patients who just recovered from a sfroke
potential of being developed into drug preparations attack on their way to rehabilitation
HEROMELERE  AEEEHBRAKRAK EARNIH R SR FEEARE

2. On a broad basis of development, the two model studies on 2. Patients suffering from primary insomnia
herbs of a comprehensive nature, would illustrate a practical BEEEAFEZAL

scientific approach to the modernization of Chinese medicine: -

building up a solid scienfific basis for successful marketing Funding Source and Collaboration

RENT - BBTRBENR - WA AIB S, RS #E EBRRRAERHY
EASTE B TR R G A Funded by Innovation and Technology Commission.

Fo. 1 - Collaboration with University of Hong Kong, Hong
Huanggi Kong University of Science & Technology, City
BE
a University of Hong Kong, Hong Kong Polytechnic
Fig. 2

. . S University and Hong Kong Baptist University
| O | l I e I CO %E;A% HAIMRXEED - AFRHATAEAR TR
KRB - BEPTAE EERTIABREFEBRZGAR

Sciences ~
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Prof. QIN Lling

Director of Musculoskeletal

Prof. LO Yuk Ming Dennis

Department of Chemical

A Chinese Medicine for Prevention of Non-invasive Prenatal Detection of

Research Cenler, Deparimen! of Steroid Caused Bone Death Down Syndrome Pathology
p gy [E 12 BRI
REHIR %=t EFd

WA B BT O
BB RAHEER

Development of Molecular Strategies for the Non-invasive Prenatal Detection of
Down syndrome
EANMG I ERTE KRS A2 H0B

R&D of Epimedium-derivedflavonoidsfraction for Prevention of Steroid-associated
Osteonecrosis through a Unique Mechanism by Inhibiting both Infravascular Thrombosis
and Extravascular Lipid-deposit

B AR EIEREF BN ZFET A D AT

Down syndrome is the predominant reason why many pregnant women opt for prenatal diagnosis. At
The underlying pathogenesis of steroid-associated osteonecrosis (ON] is known to be both infravascular present, the major methods for prenatal diagnosis, such as chorionic villus sampling and amniocentesis,
thrombosisinduced occlusion and  extravascular  lipid-depositinduced compression. The  prevention are invasive with a finite risk fo the mother and unbom baby. We discovered the presence of fefal nucleic
strategy shall therefore specifically target on those two pathogenic pathways to develop a drug for long acids in maternal blood plasma. In this project, we used a mass spectrometry-based method to identify
ferm and safe usage. The investigators have carried out a pilot study and the preliminary findings molecular markers which would allow us to identify the presence of a baby affected by Down syndrome,
suggested that a flavonoids, i.e., phyfoestrogenic fraction (PF) extracted from a traditionally and safely just by analyzing peripheral blood of the mother.

used ‘Bone Strengthening’ Chinese herb Epimedium, might prevent steroid-associated ON via inhibiting

both infravascular thrombosis and extravascular lipid-deposit. The proposed will systemically invesfigate PF R AEERS B REENDENER - BARSENSE NS E  NABREIEREBSAN - 2
BAMGMEN - STAE AR BRAMBRE TROPE - RMOBHI R ERERHNERN BB R0 mE

Mo AEBRHABEZERITRBEREMND FIEL  UHERZEEDBEERGALE

using our esfablished steroid-associated ON through two specific aims: 1) to evaluate the efficacy profile

in relation fo PF dosage; 2) to study the action mechanism profile in relation to PF dosage.

RSB ERESS R E B IE AN MR EEMME NG HEE - ERE N ME T E - BRI EZ

=
B B R T 8 B AR O B AR o

Fig. Ta

R B EILR A R

Fig. 1b

SEFEEE S A
SHBMCTIE ERERIETE
FEEIBRD LB MG
HJRERE A E BRI E ARG BT
AR - ZHBRMCTIE R
BMEFEHBEICRE REFE A
ARTH M EEZEERK - 7]
LB K 8 B4 I B T B3 5
B2 REEEA - LR AR RIS
HFERLAVITAERINGE - EFEE
BRE S TR A A9 B RSB AR T
Ay EE AR ERRE

Fig. 2
BRI EF RS
HEIMAETERK ~ JH L AE B AR
BHHBRRT - FEEEEE
FryER

T BARFEAZZEN B
B(CE)  EEREEERNIE
PR EE - BRI D B
PRZFNE A B9 D AR 49 15 B T
RK(a) : BHBTFEABHEHE
BHBHEBBER)  AEE
HR M E B (65 58) & A9 1
& MESMER AR TEF
BREHIER D TFIE(D) ¢ SEBABAT
HE BEINE AP IR LB A2 (BT
R)  EEREAEZFE E
HIFEEE () i JEBHMATH)E REN
EAFEL E AT AR (FTER) -
R ELMIE ()

Features
R

To simultaneously target both infravascular  and  extravascular

REHEMERN SN RNEHES - AREATERAL2ERNOEY - RA-BOSARER  FR%
HEARPERANTTELZFENEYMARERED - FTEAF MG ME A MR E Mg
HERRRIER - ZRIERM MR B - ARRARUTREAEE R EZFENEME D - B2 8N

S W

Target Users
BERP

Patients freated with pulsed or long-term steroid

pathogenic participation events ERABERERPFARNITE

[R]85 [ P A T P 0 I A PO R I8 S 35 7o o) 3B 4

Applications
FEFIEERS

To reduce the risk of steroid-associated osteonecrosis in those patients

Award and Patent
#E N ER

USA patent in application
EEHEAELHFR

treated with pulsed or longterm steroid -

RERRARIEHFAENEEFEMRETRILNRR

Funding Source and Collaboration
BB R A ER

Funded by Innovation and Technology Commission
AR E A B

URL

#11k

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

Fig. 2

Fig. 1

State-ofthe-art  technologies,  fike
mass spectrometry, are employed
in the research project
EFIAR MM TR AR
My AL

Fig. 2
To separate plasma from blood
cells by centrifugation

155 FR /4% 65 M AR D 2 552 5

Fig. 3

RNA expressed by the placenta
are defectable in maternal plasma
and could be targeted for the
development of non-invasive fests
for the prenatal diagnosis of Down
syndrome

fa AR ENERSBRN T
MR - A B RE
RIS MR KA & E BT AOAOR

Features
S5

Allow the tesfing of Down Syndrome based simply on maternal blood
sampling fo prevent fraditional risks of testing which may potentially be
applied to 54,000 pregnancies in Hong Kong every year.
BAERTAASRNMRMATAZ 28080 7 - #2407 il e
Bl - SEFEZNABNTREBGFELEIE L2 MERBRERY -
Testing procedures are as follows:
BBRFIT
1. Blood separation % i
To separate plasma from blood cells by centrifugation
158 PR B LA S I 4B AR K T 27 55 B
2. RNA extraction EUZHEZE:
To exiract RNA from plasma using the spin column technology
1 P O A AR e LR 25 o A0 A A
3. Amplification & &1t
To amplify extracted RNA using the RTPCR technique
TR R4 B H e BT B R R B 2B
4. Mass spectrometry &k
To defect chromosome 21-specific RNA single nucleofide
polymorphism (SNP)
EOBE 2GR E BN BT RS R
5. Data analysis EE5
To calculate the ratfio of paternal vs. maternal allele based on the

RNA SNP
IREEERBRNERERS B EHRY REH NS EFEL
Deviation from the normal ratio (1:1) may indicate the presence

of a Down syndrome fetus
MBI TIER:) - AR AT B EERGAE

Applications
e

Non-invasive prenatal diagnosis of fefal Down syndrome

fn R AR A E B ANG I E AT IR B

Target Users
BERP

The non-invasive strategies could potentially be
applicable to all pregnant women interested in
prenatal diagnosis of fetal Down syndrome
FIEELEERERGEETENREDEAITRKR
il E AR

Funding Source and Collaboration
AR EAERH

Funded by Innovation and Technology Commission
REIRIREAD

Fig. 3
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Prof. LO Yuk Ming Dennis
Prof. CHAN Kwan Chee Allen
Department of Chemical Pathology

Prof. DING Chun Ming

Stanley Ho's Centre for Emerging
Infectious Diseases

Prof. LAl Po Shan Paul

Accurate Blood Test for Hepatocellular Carcinoma Surface Plasmon Resonance Biosensors [ttt
Mr. LO Kwong Chuen
Mr. WONG Chi Lok
Mr. YUAN Wy

Ms CHEN Quiulan

Department of Electronic

Depariment of Surgery Accurate Blood Test for the Detection and Monitoring of Hepatocellular Carcinoma Biosensor Arrays Based on Surface Plasmon Resonance Phase Imaging Engineering
Prof. MOK Shu Kam Tony SRS BT % B 22 T 88 M0 BRI 34 BRF M SR T AR R A R 8S {5 2R
Department of Clinical Oncology HRARHIR T A4
Prof. CHAN Lik Yuen Henry EHBEE
Department of Medicine and HERSES
Therapettics InSPROA (Instant Surface-Plasmon-Resonance Optical Analyzer) is an innovative piece of equipment for EREA
YL e Hepatocellular carcinoma (HCC) is the second commonest cancer in Hong Kong. Unfortunately, most reaktime study of biomolecular interaction. Detection of bio-molecular interaction is based on a physical PR B 2 £
fi’iﬁ?jig HCC patients present with advanced disease are not qualified for curative-intent freatment. In this project, phenomenon called Surface Plasmon Resonance. By monitoring the phase change of a laser beam caused BT LEER
FIRIEZR
T 5 we farget to develop a blood fest for the early detection of HCC by defecting cancer-derived DNA by the presence of target molecules, INSPROA achieves outstanding sensitivity an order of magnitude better
B 4 BT 54 SRR T b 0 changes in plasma. than any of the commercially available equipment. —
SRR I
o 158 500 FREEEE _KERMER - AtE - RELBRAES B2 L RAU R URE R B IZRHAE Bt - InSPROA(i‘%E%%’Eq-aa/\ﬂﬁﬂﬂﬁ—*fta’*”*ﬁﬁ%) — (AR AL D FEBERNSFHRE - ARENDFE BK?7 dove prism
HRRIB R R ERRIBRT - HPIERE B RERN - EFEEENMRTERBEREER - EMRMEAK DIEFARER —RBYERSKBRAREEH T cFEREAEB D FRAMSI EARMCEZHMAR -
RN B 1R WA AR S R - InSPROABE % EL s
2 A MSABEAEME REFNRSERE -
PR EDAEEER w e " i - Fg. |
Features Target Users : Features Applications
e B ERPE v 8 B
1. Noninvasive test 1. Individuals with high risk of developing HCC, | i 1. Sensitivity 10x times higher than the best available in market 3. Food Analysis & Drug Discovery
FARMAKRER e.g. chronic hepatitis B carriers (10% of the BURE LTI RMRRE M S HE R DT R BRI
2. Can be used in conjunction with existing tests Hong Kong population are chronic hepatitis 2. Very fast test cycle achievable by outstanding sensitivity INSPROA is a sensitive and costeffictive analytic
BEARBRFORHEER B carriers) FiBi% e EHUE E BRI B instrument for studying protein, DNA, and bio-
~A leat Rk fln - @UEFAFEEEETS 3. No fluorescent or any label required molecular interactions.  With its labelfree and
Eg\rég%;m.%hons Z—MAO BRI ASEE) [ S aeSl ] supreme sensiive measurement, it is an ideal
1. Screening of HCC in asympiomatic high risk individuls, e.g. 2. Patients with confirmed HCC T o 7 oo 4  Idedlforstudying protein interaction and drug discovery research tool for drug discovery and food analysis.
chronic viral hepatitis carriers R A BERANAREAEEBERREDAH It will be an excellent alternative for instruments
HRES AR - fin BEFASEE B2 2EE I_:unding Source and Collaboration 5. EOSf eifc’rj:/e and eosy—To:/produce Fi:(z'rtonic biosensor structure basec.i on radioisolope or fluorescentlabeling
2. /\/\omforing of HCC patients after surgical resection of the cancer BB RIR R EERT B B3I AR T IR 8 techniques
SR AR - B B SR e Funded by Innovation and Technology Commission 6. Patent pending phase based SPR measurement InSPROAR — #B B8 B 1= 1L EL B AN 32 19 99 T 138
3. Prognoshcohon of HCC patients before and after treatment mEAF BB E ) BRI SO RE SR T IR 2B R B ARARFEEAK - RESREEREE
s _ . WHTEDIER - EEEENESERENE
e R Applications e et VR
- [yeiponn B R—EANREYNIMEDOHBEHET

B o BREZERABAE R RH KA RER
M 5 — A=

InSPROA is best used for analysis of biomolecular inferaction such as
virus study, anfibody-anfigen study, DNA and protein sfudy. Example
applications of INSPROA are: }qrge’r Users
InSPROAREE BT M A FEVEEER - MBSFHIT - MEBHREHT - B BERAP

SRR (ERNEARKD)MEQENIE o INSPROAWER BT A - Clinics and medical institutions
1. Antibiofics Efficacy Testing 41 4 &R0 PR EERE

Fig. 1 InSPROA can be used for rapid immunoassay and antibiotics efficac -
o p Yy Y X .
Schematic diagram _ ! . _ Funding Source and Collaboration
HERER testing. Thanks to the outstanding sensitivity of INSPROA, effectiveness of OB B A (B
Fig. 2 antibiotics in dealing with virus under test can be confirmed within a Collaboration with The Institute for Lasers, Phionics
SPR phase map recorded from a couple of hours, whereas 3-4 days may be required with other techniques. . ; -
10element sensor array in which U’? v ‘ 4 y. Y . q d and Biophotonics, University af Buffalo, New York,
individual elements are exposed fo Multi-channel simultaneous tesfing is possible in INSPROA USA and Department of Physics, Tsinghua
saltwater mixtures of different saft AR S 2= '
concentration. With InSPROA, one InSPROAF] FE AR BRIE S DT RN ERBMA - 2RBHLIES University, China
can perform parallel SPR sensing #JInSPROA + RI L /N5 N TR R4 A R ETHLATAI A AR S 38088 - BEBLE BB LGN AEKER HThe  Institute for

of a large number of different _

+H N == 2 — A N
analytes using a  2-dimensional R TERF R RE= 2RI o nSPROATA AFETTZE Lasers, Phtonics and Biophotonics & #f B1E 3 A 2938 &
matrix of sensor elements. BlESE

RESRETIIRA B R A SR+ N
EREE FeEREEEEs 2. Water Quality Monitoring 7k /& E5 38

Zﬁ%ﬁgﬁ?g@éﬁi’?% InSPROA may be used for realtime continuous monitoring of water quality
{ﬁgﬁﬁiﬁ;‘zﬁizﬁﬁgéﬁﬂi against hazardous impurities or confaminations

JHlEt - FEEITA B HIFL s N N

HAEF - B InSPROAT] &t ¥ 7K fp 5 =5 B k)5 2 W VE BN 3@ & 1 /K B 85 R
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NearInfrared Spectrophotometer for
Measuring Blood Oxygen Level

The Miniaturized DuelChannel Tissue Oximeters based on Near-Infrared Spectroscopy
VAI AT SN 38 At 1) 1T 403

The principal obijectives of this project are fo develop a dualchannel oximeter (for measuring the blood
oxygen level) and the 2D imaging profotypes based on NearInfrared Speciroscopy using near-infrared
laser diodes and photodetectors. This will significantly increase the potential clinical applications for this
device module which will facilitate blood oxygen level monitoring as well as screening, diagnosis and

moniforing of a wide range of other disease processes.

TR A BERRAEURALIMRECE R AR N EBENAEF 20N MAEEK - EHSBRBRFSERESEN
BRAKFER - TMEMLEMERSEENER - ARTENERESENEMARRERNGE - DETME -

Features Target Users
GoE BRAP
1. Harmless and non-invasive 1. Hospifals and Clinics

mEN R R BREZAH
2. Wireless and compact 2. Home health care

EE R FEEIR R IR
3. low cost and easy to use - )

(AR 75 (B Fétjgjjd%\/%;ogq)c%;;\:d Collaboration
_App|ic0tions Funded by Innovation and Technology Commission.
FER &R Collaboration with Vitalink Industry {Shenzhen) Co
Such a device may have a significant impact on both hospital and clinic lid and Precis Nanotechnology (Shenzhen) Co Lid
based medical diagnostics and monitoring practice. Since it is compact RAFTRIRE AR - SERHRBENEERINER
and its potential cost is low, it could also be used for home health care A A FPrecis Nanotechnology [Shenzhen) Co Lid
applications -

It EBEENERRLMANBE22H NG TEHEE2EY - AREN
o BAEARA - fBIEh AT AR AR SR B (R (32

The prototype dual channel oximeter
SRBMRRE R RE

Channel 1

i \\

Chonr:el/?/
MiE2
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Body Sensor Networks for Monitoring D ermrentof Ebctont

. : : Engineerin
of Physiological Signals e, CHENG Chun Yook

Pro-Vice-Chancellor

Prof. LEUNG Kwok Sui
Department of Orthopaedics

M-Health: Wearable Body Sensor Networks for the Noninvasive and and Traumatology
Continuous Tele-monitoring of Physiological Signals Prof. YU Cheuk Man
BREE : NERERRTAREAN TR E R Depariment of Medicine and
Therapeutics
RITFHE
BFIREXR
BRI
For the benefits of the aging population who are offen non-hospitalized patients having chronic diseases, LSS
37 % 17,
we proposed in this project to develop and build an innovative body sensor network (BSN) connecting g;%?géwﬁgg
wearable devices info a handsfree system that can be easily wom on home-users for tele-monitoring of 53 T
physiological parameters, especially blood pressure (BP) and blood pressure variability (BPV) overnight. AN REARRR
RBEERAREMERBRORPENNE  ANEE B - E2NNEREREK  ANEREINEER
MMETAE2ENFRAEYELERS  NABREFTEFIRE  UEBRRRETMEERN R -
Features Target Users
B BRAF
1. Ahandsfree system 1. Aging population
ETETFRE RE
2. Confinuously monitoring 2. Hypertension population
EEMEA =IMmEAL
3. Remote monitoring -
O Award and Patent
EIRER HIEREF
/—A\pp“cations VCCI Cup in ViceChancellor's Cup of Student
BRI Innovation 2007 - with the project "A body sensor
1. Overnight blood pressure (BP) and blood pressure variability network for continuous blood pressure monitoring
[BPV) monitoring of patients and hypertension treatment”
EFETFRERERANNBEMBEEA - §407] 8807 A mEM TR FRBPXRERENBEA L BESR
B 58 52 4 O 5 AR RAF - HAEEEA T AREERBEARRDMEN
2. Telemonitoring of physiclogical parameters by using body sensor EREN
network Patent in application
FIRREE B RIEREREESH B EERF

I:unding Source and Collaboration
BERRREERY

Funded by Innovation and Technology Commission.
Collaboration  with Jeffly Technology ld, Bird
Infernational Lid, Golden Meditech Company Lid
REAFTRIRERD - & EBHATEERMAERA
B HERRARAR RS HBERERAF

Fig. 1

Fig. 1

Systematic architecture of a BSN
for m-health

FRB BB B R AT S 12 (2 A
HEETE
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Prof. ZHANG Yuan Ting

Department of Electronic
Engineering
Prof. CHENG Chun Yiu Jack

Pro-Vice-Chancellor

Prof. LEUNG Kwok Sui
Faculty of Medicine

SRILF HIX
EFTR2R
B e

EES
RE B

L%

Biomedical Sciences | Healthcare and Medical Devices

Cuffless Blood Pressure Measurement and
Non-drug Treatment Device

Cuffless Blood Pressure Measurement and Non-drug Hypertensive Therapeutic Device
SPR = I B R B 0 = IR SE LW A R (5 28

This project aims at developing technologies to produce wearable devices for the monitor, diagnosis, and
treatment of chronic diseases. They are useful for the healthcare of aging population and the new bic-
model-based approach enables the cuffless design of electronic device for quantifying the arterial Blood
Pressure Variability (BPV) non-invasively and continuously. A novel hybrid non-drug hypertensive therapeutic

solution is proposed.

Biomedical Sciences | Healthcare and Medical Devices

Wireless Multifunction Stethoscope

An Innovative Wireless Muliifunction Stethoscope with its Applications in
Telemedicine and Home Healthcare

MAERZDED R A EREBENRERED A ER

This project aims at developing an innovative, affordable and effective telemedicine system. It includes
noise-resistant electronic stethoscopes and continuous blood pressure meters with improved patient
comfort. They are wearable wireless multifunction monitors for noninvasive and remote measurements of

vital signs, including heart sound, lung sound, blood pressure, and electrocardigram signals.

15

Prof. ZHANG Yuan Ting
Department of Electronic
Engineering

Prof. CHENG Chun Yiu Jack
ProVice-Chancellor

Prof. LEUNG Kwok Sui
Department of Orthopaedics

and Traumatology
SRIT = FUX
EFIREX
EPHR 1B 2R
BRE

RETBHE
BN R AME B 5

AEREEZREANKENMBUERBENEAEN  2HOABER — BN FHABRES - BH EER
EYRERNEHTR - L EENBERRUEH % BRBE—ENASNEREARTE -

Features
R

1.

Cuffless blood pressure measurement
S MR &

Award and Patent
HIEREF

1.

Carmen CY Poon won the 1sf prize of "IFMBE
Qutstanding Chinese Student Award" af the

2. Cuffless devices [PDA, watch, mobile phone, MP3 player) to 27th Annual International Conference of IEEE
quantify the beatto-beat variation of arterial blood pressure (BP) Engineering in Medicine and Biology, Shang-
noninvasively and continuously hai, September 2005
ST MADEEE N M BB R EIR(PDA - Tk - RBEFEM EEMRER —TERFF T L EIEEEEMBSE B
MP3) FEIFMBEREH BB LR —FH

3. Adaptive biofeedback mechanism 2. The Golden Health team, supported by the
B JE e £ P R 8B FRiT cuffless BP measurement technique, won the

4. Nondrug treatment solution - music therapeutic function 2nd prize in the ViceChancellor's Cup of
FEEER - SRR EEL Student Entrepreneurship Competition 2005

5. When the device detect user's blood pressure has increased to a and won the Tst prize in "echallenge 2005
certain level, it will automatically play therapeutic music to relax organized by the Young Enfrepreneurs
user in order to decrease his/ her blood pressure until back to Development Council [YDC) of Hong Kong

Fig- 1 normal EABAEMENEISRBEOZHT -
SIEIEEYARRE  EERAEDNEMENMNE LR —FiE Golden HealthEB 2 M T —ETRFHFEHX
B EeRBMPIELARS LS EMERE  EMEEEREN RERRNBLAXERE BE_SRNKE
mIME  EEEEER —ETRFFFLERERB"EChallenge"# 2

- ¥

T@cgggsers 3. BAO Shu Di won the "Young Investigator

1. Aging population Award (YIA)" and "YIA Best Presentation
£z Award" at the 6th Asia-Pacific Conference on

2. Population with chronic diseases, especially those suffering from Medical and Biological Engineering in 2005
hyperiension BRI =BT RSB AR SALE N
BHEA  LEES MRS % BTRASEFARERRTFRAERER

B &2

Funding Source and Collaboration 4. WONG YM Mico was awarded the "YIA

SRR Applicants Encouragement Award" af the 6th

Funded by Innovation and Technology Commission. Collaboration with AsiaPacific Conference on Medical and

Colden MediTech Company Lid., Bright Steps Corporation, Bird Biological Engineering in 2005

Infernational Lid., Sun Yatsen University and Tsinghua University EEERE - TETEEARDAMEAYE

g 1 REFRHRE AR - AERH A2 HERTHLAMADF - Bright StepsHIR

Design of the cuffless BP measure-
ment and nondrug hypertensive
therapeutic device

S A 7 0 B R 2 5 I R S B
SRR E MR

RE]ORBEBERAR - PIURBREERSRYIFF TR LR

BIRREFFHEER

REREEZR-EAMARNERAERBERERS - (IR RRE TENE FIRRD SR URNERPE

o
o

28

s

Fig. 1

Fig. 1
The chip designed for the key
measurement unit

FEEEER B B AR AT R A

Features

RrEh
1.

Separation of heart and lung sounds
BRSO

HENEENRANEES SLAFHAESZREEEIRALCE e NEBEROEERSHERER
=]

Target Users
BERP

Hospitals, clinics, refirement homes, chronic or

longterm disease sufferers and also individuals,

who are concerned about their own health and

fitness, will be the main target user groups
Bt 2f7 RURKRE - RBEBUERBEUARYES

BERBINAFSEIENERAR

Award and Patent

CUHK Vice-Chancellor's Cup of Student

2. Continuous monitoring of arterial blood pressure and other
physiological parameters based on the sfethoscope design
5 R FFa 0 25 1 4 B0 R Bh AR (M JBR DA T oAt A 38 285

Applications

&R &

1. Home healthcare and remote health monitoring AR EF
REEBBRIE A SRR B 1.

2. Hospital teaching

BRAS

Funding Source and Collaboration

AR R AR

Funded by Innovation and Technology Commission. Collaboration with

Bird International Lid, Daka Development Lid, E-care Company Lid,

Innovation 2005 - with the project “A Novel
Wireless  Multifunctional  Device for Tele-
moniforing of Physiological Signals”
—ERREBTXAERENB LA L EE
SREN HELER "~ EFREKZTEE
RREREBOUEARE"

Hong Kong Health Care Services Utd, City University of Hong Kong 2. First Closs Award in the 9th Challenge Cup -
(Prof TSO Siu Kit, Department of Manufacturing Engineering and with the project “A Novel Wireless Mulifunc-
Engineering Management) and The Chinese University of Hong Kong fional Device for Telemonitoring of Physiologi
[Prof NG Ho Keung, Telemedicine Center) cal Signals”
EBISTRI B A - & (ER AR SERAR 27 - Doka Development lid FIUE HRRIT S EASERNE D R
Ecare Company Ld - EARIERBARAT - T AR(WARHE - fPaiR—<1t  HE A "—EALRA
BETRATRERER) RESH UAR(DERE  BRBRTL) EMEEREISBENRE
) Patented

BHEEER
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Prof. CHAN Kai Ming

Dr. LUI Po Yee Pauline

Mr. FONG Tik Pui Daniel
Department of Orthopaedics and

Traumatology
Prof. HONG You Lian

Department of Sports Science and

Physical Education Development of an In-shoe Sensor Sysfem for Realime Ankle Supination Torque
Prof. HUI Kin Chuen Measurement in a Sprainfree Running Shoe
Prof. Ll Wen Jung D5 R BB AR 145 52 At B 1) PO B VO B BB A S0 B 0 SE B R BB R R
Department of Mechanical and
Automation Engineering

Sensor System for Ankle Sprain

FREREA 23%
SEEEL
TR The research feam proposes an innovative intelligent sprain-free shoe o prevent ankle sprain with a three-
EHNZINR IS S ) ) N . ) .
S B 30 step mechanism: (1) Sensing; (2] Identification; and (3) Correction. The first part of this proposal develops
BEEEHREBR an inshoe wireless sensor system to detect external forces and ankle motion, and to estimate ankle supina-
AR SR tion torque during running.
F R
HEAEETIEER
RIPFAER RIRBEELEDE - CORBITDR(—)BE - (2)EH - R(Z)BE - RREWEE —
B RHE-EAANERNEDENERRLS - ARERRIMEVER N REE - RFTERRINBNE
Features Target Users
e B BIERP
This study employs pressure and mofion sensors in human biomechanics In short term, the tfarget users will be sensor
calculation which is traditionally done in laboratory and could hardly company and footwear company that develop the

be done on-ield sprain-free shoe. In long term, the final users will be

ERRERTEHRBEERSEAGTEAREDHE  VILEERERER

Biomedical Sciences | Healthccare and Medical Devices

Airbo% Systems for Reduction of

Fallinduced Injuries

Mobile Human Airbag System for Reduction of Fall-induced Injuries based on
MEMS Motion Recognition Technology
A E RGBT AER 2 AP R 2 REREL

Fallinduced hip fractures are very common among the elderly. In Hong Kong, there are 4,000 cases per
year. This leads to HK$ 150 million medical and rehabilitation expenditure.

Current hip profectors are made of hard plastic or soft foam which is uncomfortable and inconvenient fo
wear. This Mobile Human Airbag System is designed to overcome this problem.

The sensor can detect the fall and trigger the airbag fo protect the user against impact.

RERAKASIBNEBESENEREEN - BESFAZENTERD  HENEREMREXHEFRE—
BRTEET-

BATHE N RESREERS AL B IOOREM R - AREEER KL AR E - ERFAETNES
ZERBERGHEBREEMERE

EEMERAR  RASTEITHRARYMBD T2 RERREERE

1/

Prof. LEUNG Kwok Sui
Prof. CHEUNG Wing Hoi

Department of Orthopaedics
and Traumatology

Prof. LI Wen Jung

Department of Mechanical
and Automation Engineering

REIE 2%

SRREIS U

BRI RAIBEE
FXRHR
EmEEEETIEER

ik =@ 85 b e 3

Applications
&R

The technology is useful for the development of the sprainfree sports

shoes which aims to reduce ankle sprain incidence during running
ERAKREARARDERBEEDE  URERSHERBENTE
RRFEEMNRR

Lab method is not mobile, thus
we need an in-shoe system.
PR 0T AR A T I LAEYE
R b AL BB —ERN
REVEERG ZRRBIE

recreational participants in sports, especially in
running and marathon runner
RYRFeREEREREERTE  UBRDRRE
SERBE BRRAFPREPLEE  HHZBEIR
BHRAMSE

Funding Source and Collaboration

EHRIR R A ER

Funded by Innovation and Technology Commission.
Collaboration with Hong Kong Polytechnic Uni-
versity (Prof ZHANG Ming, Health Technology and
Informatics), Sengital Lid and Dr Kong Footcare Lid

MAFTREEY - AEBHAERET RB(RAH
2 BERHRREMEZR) - Sengital LimitedA & Dr Kong
REFIABEAR AR

Features Target Users
MU Unit, and T AIRAE
compressed air 1. MEMSbased Motion Sensing Technology The elderly
sl MR R REERE 2 1B 10 B B %

The Tst runnerup winner (postgraduate individual
category) of the ViceChancellor's Cup of Student
Innovation (VCCI) of The Chinese University of Hong

R LFERBPYABRENSE (R EEALR)
Funding Source and Collaboration

Funded by The Chinese University of Hong Kong
and Innovation and Technology Commission

mEETXARRRAIM RRREE D

4 = 2. Novel Mechanical Airrelease mechanism design Award and
\ HIE B 22 TR AR il et
3. Advanced Human-motion Recognition Algorithms
FEAREDERREE
4. Belt packet airbag design - slim and flexible
EHA e RER - 815 - AEM Kong in 2007
5. Fall is defected by the sensor and the projected airbag can
instantly protect the user against impact -
BRAIBEAKER  R2RERLERDRRECHE
- BB KA EBHE
Fig- 1 Applications
FEFI 0
Hip Profection for elderly
REREHERE -
Fig. 1
The hip is protected by airbag
System
L2 RBERGIRRRBARE
Fig. 2
Airbag System
L2 REFT

Fig. 2
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Prof. LEUNG Kwok Sui
Department of Orthpaedics and

Prof. HENG Pheng Ann

Department of Computer

Virtual Acupuncture

Vibration Platform for Skeleton Strengthening

Traumatology Science and Engineering
Z B8R TP

BT RAE R R R SR ERT RS

An Innovative Magnetic Levitating Vibration Platform for the Application of Low Magnitude,

High Frequency Whole Body Vibration Stimulation

Rt 25 SEMERSNEF LI BT E
We have developed an advanced information system for Chinese acupuncture learning and training. A
detailed virtual acupunciure digitol human model has been reconstructed from Chinese Visible Human

dataset. Having integrated with photorealistic anatomical data, our open and comprehensive information-

This project aims to develop a new vibration platform using magnetic levitation for skeleton strengthening. enhanced digital platform can facilitate modern research in Chinese medicine.

Conventional platforms usually employ complicated mechanics that are high cost. Our new design is both

innovative and simple, and achieves high energy efficiency, low maintenance, low noise and low cost. BFERLE—EBYEE R R BN ST RN ES - RRATRERARERNE  RAERESEEEE

HERARBFRL  BEARIEE MR ABIERT VAR HEHESMR -
AEREERR ERENHERRBERNMAERTYS  BRILEH - ERERET EEREMN

Fig. 2

Fig. 1

The first prototype is a miniature
version vibration platform, svitable
for research study with smaff
animals

UM RE R\ RETE
HER B R

Fig. 2

A large version vibration platform
profofype has been developed for
human use
EREOALRETERE - &
AREFATEARL

Fig. 3

Testing of the effect of vibration
stimulation using rats and  the
miniature vibration platform

B IEXEEEENETFE LS
HBREFIMIEA

REMAEE - BINER D FIF&H
4. Relief of low back pain

Fig. 3

The 2nd runner-up winner (postgraduate individual
category) of the ViceChancellor's Cup of Student
Innovation (VCCI) of The Chinese University of Hong
Kong in 2007

TR FRBPUARBRENZTE MR EBALR)
Patent in application

SHMIEERF

Fig. 1
Anatomy details under the acu-
puncture point

BT 2 BREI AT

Fig. 2
Needle puncture fraining

PSR AR AR

Fig. 3
User interface of our virtual acu-
puncture

EHRIERALFAEIE

Fig. 2

Fig. 1 B AABMERSKAR « RRHE AR B AR - EMERSREE - EfE BRI REKS -
_ Features Target Users
R BRAP
Features Target Users 1. Interactive meridian system visualization Chinese Medicine students and practitioners
GoE BIZERP BB AR BRI BRAD
This product is unique in using magnetic repulsion fo float the vibration 1. Elderly with osteoporosis or muscle wasting 2. Multiplanar anatomical dissection of acupoints -
) ) i e e 5 _ e Award and Patent
platform and human body above the ground. This reduces mechanical BEEGRERNAZFENEFA EEAER NG 1578 B F|
friction, making the system highly energy efficient, less prone to wear- 2. Postmenopausal women with low bone mass 3. Common diseasestherapy information 1. First Award in the Sth Challenge Cup
out, and quiet in operation. or osfeoporosis HRWR S AR A EARNABRGE =5
REMFRIER THRNREFAMARTE - AR RGN EMRER - FREBEXTERBRENBERFL 4. Needle inserfion training 9 Gold Award in the 7th IT Excellence Awards
AP 2 = AL oo ET L4 S . f . R N )
BEERE B8 » NIRIKIEIR « B AL ARt e 3. Pohenﬁts lacking exercise due fo injuries SRR B 5R (Post-Secondary)
_ A< =3 b -
it A B = B EEA . ELEENHL S MR R A M) S 2
ppiicanions 4. Athlefes needing muscle fraining Applications

FE R #is o N & PR 8605 3. APICTA 2005 — winner of RAD category
1. Prevention and treatment of osteoporosis m%ﬁﬁxﬁmﬂa’qgéﬁa Acupuncture education, clinical applications, biomedical and digital DARWEBENEBAKME_ZZTH - HESR

B A BB 5. The- general public who are concerned about human research 5%
2. Improvement of blood circulation their healrf HERAER - BRR LB S8 -

e BIECREN—BRAL Funding Source and Collaboration
= 3 -

WE MRBR { o h o . ) AR RAERH
3. Improvement of muscle functions such as jumping power an Award and Patent Funded by Shun Hing Institute of Advanced

balance control HIEREF I

Engineering

{2 B % TR A4 B)

Fig. 3
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Prof. HENG Pheng Ann

Department of Computer Science
and Engineering

T¥EFR
AHEEHSRTEER

Biomedical Sciences | Bioinformatics

Virtual Anatomy

By utilizing processed and compressed visible human datasets e.g. Chinese Visible Human (CVH) data,

we have developed a virtual anatomy system which unveils extrafine anafomic defails on a consumer-

graded PC. Having segmented and labeled different tissues, our visualization system can make the interac-

five anatomical exploration vital.

REERENBENERARBERE  RBEERA - BMARBH -—ETREBEAASH R ETNE
BRI RS o BB 8 MR ARBERAR - RANATRICERTRERENLDEAEELREFTRRA
BHAE -

Biomedical Sciences | Bioinformatics

21

Prof. LEUNG Kwok Sui
Department of Orthopaedics

and Traumatology

218 2%
B RANEE R

Most hospitals in Hong Kong follow a paperbased ward management process. Recently, the Department
of Orthopaedics and Traumatology created a proprietary application system called SMARTWARD. It uses
a mobile computing platform fogether with the integration of biosensors fo replace the paperbased
process and to facilitate the reporting, tracking, diagnosis and analysis of patient information and o

provide better patient care.

MEABTPXASE [BEIMRAIBER] FELRFEN [TERE )RR - RUABERE A £EEREERE
MRHER RS - EERERARRLCHETARERE - AREREMENEZANEF LRAERESR 2

Fig. 1

ERAIOAT - REUL IR 4 O A REIR ARTS ©

Features Target Users
52 =z . .
o S frmgremen  RNORER Features Funding Source and Collaboration
1. Hardware-accelerated quality rendering on a consumer-graded Medical/Healthcare  pracfitioners and  students, b e 5B BERRRRA B
personal computer radiologists, surgeons e s This is a clinical management project with multiple direct patient Collaboration  with  Depariment  of  Computer
MAREEMn®RESE  BRALYBEAEKE EWEGHRR BRAREAERSBE - BEDAEM - SR E :-".‘-: = E—-:-'--:-': — benefits. The availability of the systematic and comprehensive clinical Sciences and Engineering, Department of Electronic
2. Realtime photorealistic anatomical visualization Award and Patent — - - '-:»-.:L:‘:':';.:’m database will also facilitate clinical research audits Engineering and Electronic  Services Unit, The
3 - e it ..-.‘ 1:..-._“ st g N =, . . .
EHRIE G TR CEER iy Al ERAEKEEER  TEFALETESE 2EMLAZAEMNER  Chinese University of Hong Kong
3. Interactive multi-planar reconstruction (MPR) of anatomic structures Ceriificate of Merit = =2 | witrars i AR E R e R RS R R = At AEBMHREBPTNARBHEKRBRTREZR W
BAEBHEDS TRER RSNA2004 InfoRAD Exhibit Award @”‘*‘...::.';3..{@ Aoolicat FHRRRRTREE
3. Automated anatomical annotation - L bt i y&%’g%lons -
EE et Funding Source and Collaboration — N - o o )
S fig.2 1. Manage patients' demographic information
Applications Funded by Shun Hing Institvte of Advanced BIRRENAM R ER
FEFR €388 Engineering. Collaboration with Department of 2. Monitor vial signs of patients measured by Biosensors, sent
General anafomy education, comerstone for medical simulations Anciomy (CUHK], CUHK Jockey Club Minimally wirelessly to SMARTWARD patient database and alert clinicians
—RARRIZE - FHTIRBE RS lnvasive Surgical Skills Centre [Department of of deferiorating patients' conditions
fig.2 - Surgery, CUHK) and Depariment of Orthopaedics EARmAMERRR - MAERERREE  AREEREXD [T
and Traumatology (CUHK) B | AR A RHE I RO A IR BRI B TR
S S S T DT O B B o A s s 3. Realtime analysis and graphic presentations of patient progress
MEARETRMEMAL - SEBHATERXK Y grapnic pl P prog
BRAUDE - BEPXADES @ UAERRA P as indicated by different vital signs
DEMER)REERXARBER I RAIES R AR AERARE - BROITRAREEE
_ 4. Wards resource management
BEARER
Eregrass
Fig. 1
Application of the upper limb
anatomic mode/ on orthopedics
fraining
[EHE LB RERIR AR IR B Fig. 1
By s SMARTWARD
HEewk
Fig. 2 Fig. 3
layered  visualization  of  the Fig. 2
American Visible Man dataset Pen-based Computing Platform
EEIATRA RIS R AT HERABF BIRIEMR At & Fig. 3
E '
Fig. 3
MPR visudlization of the virtual Fig. 3
brain region Integrated with Biosensor
BRSSP EEZ FEE EIR (RS
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Prof. HENG Pheng Ann

Department of Computer Science
and Engineering

Prof. LEUNG Kwok Sui
Dr. TANG Ning

Mr. NG Wai Kin

Mr. LEE Kam Shing

Department of Orthpaedics
and Traumatology

TR
AHEEHSRTEER

B AR EDR B E %5l 4

AR /T 10 B p)l 4R

Development of Passive Surgical Robot Arm / Image-Guided Surgical Navige-
tion Practice Model for orthopaedic surgical training and clinical applications

WEXEM B/ FMEMINRT & 2 HFE - MATHIER K bR K ER

. \/l\}lJ

R
B
BB
S
BRI R BB &

The demand of Vascular Interventional Radiology (VIR), an indispensable standard component of modern

medicine, increases rapidly over the past decade. We aim to develop an interactive visualization system

of 3D physiological anatomy and vascular network and a multisensory virtual reality based simulator for

percutaneous and transcatheter VIR procedures.

The passive robot arm can guide the surgeon to the target position and maintain it rigidly. It also helps to
eliminate physical tremor and improve accuracy of surgical drilling. With the image-guided surgical

navigation pracfice model, the system can provide simulafor fo facilitate the training of difficult surgical

E A B8 . Alh P/ == \;g 3 ° N 3 Gifi=] . =T
BRMADARCRRERBENTRAD N —BEE RN O FRBREAEALE - RMHEREHE—ER procedures with Navigation System in vitro.
o EZHMEBSEERINEDAARCRGELEREERFENE MBI FMERRLE
9
MABBAFMEAE - BEIMRNBERHBEREER AN FNAE VBN SHE F# - RBREESTE
Features Target Users T o F#MERESERSMBERFHFMNIAMEENEDY - ARRESTFHHEEE - BBAF/EMED
o e BRFHREMREOFHSMIAT S - BRI EIERRIR TRITFATATIIR -
1. 3D anafomic model reconstruction of organs and vascular Medical /Healthcare  practitioners  and  students,
network interventional radiologists
EWNETRABN = ERIIERER BEMREABREE B RMAIRS AR
Features Target Users
2. Interactive navigation and visualization Funding S 4 Collab g BiERF
NN . i ti
EHREH K ARIL :—UT T‘QT rogrcric?i oreporation Passive Robot Arm F it & Orthopaedic and trauma surgeons
3. Physiclogical simulation [e.g. likes blood flow] Funded by Innovation and Technology Commission. 1. 6 degrees of freedom B KRG
ERD BB NIR) Collaboration with The Vascular and Inferventional ~EEEE d and
B . . 5 Serial desian A,Vf,af and Patent
- Radiology Foundation (VIRF) . enal aesig HETE R =T
Applications eipe
hoo EREH AR TS o A B ABRMANARES R US Patent filed
Education, fraining and evaluation of medical personnel in percutane- - 3. Compatible fo different computer aided surgical systems -
ous and transcatheter VIR procedures AEATRERBFMRSER Eun‘ding Source and Collaboration
' BN A tEREAY
ERMADARROSE - HIRRIRIET 4. Precise surgical torgefing B . -
s Collaboration  with  Electronic  Service Unit and
) RN AT T B oo e e
Imoge Guided Surgical Navigation Practice Model Fli& fnslgF & Mechanical Service Unit, The Chinese University o
) ) . : - Hong Kong
1. Compatible fo all image-guided surgical navigation systems o N .
A\ N 3} v 29 = 7] 44 fb 3|
SRS GERRENEMES S1ERH BB BT XKRBE T IR E0 R AR50
2. Simulates the scenario during the actual computer-assisted image
guided orthopaedic surgery
R B EEFITER
3. Cost effective
B A
Applications
S
1. Passive Robot Arm will be used for Orthopaedic Surgery. For
examples, Hip Screw Fixation, Gamma Nailing, Distal Locking PN T o i
and Pelvi-acetabular fracture fixation, efc.
FHCHWE AT EAN BRI T - flan : SRR EE - Gammai] oo
Fo. 1 B BT AREERAE- BABTETS ’
UC:J;U’IZ; Si:e/ for the catheter 2. Image-Guided Surgical Navigation Practice Model will be used
HEREGN B Fig. 1 for surgical practfice and training

Fig. 2
Direct volume visualization of the
vascular network

MEAEBRIRE

Fig. 3
Geometric model of the vascular
structure

INE AR A R

Fig. 3

Structure of the passive surgical
robot arm developed by Dept of
O&T, CUHK

B BB XA B2 B Fil
B a4

Fig. 2

Laboratory fest is performed by
orthopaedic surgeon

BRI EIFETEREN S

FHEEMANERF & BRI AR F M A1 FHir 2B IR



Information
Sciences

Adversary | M&

Features
R

1. Plugand-play: only minimal changes of
the network infrastructure are required
when installing our product
ENERNA - REEMBB BB, BAE
FAARER

2. Strong security: military-grade encryption
scheme (AES) is used
BEZR  AERERAEAENNEEE

3. Secure authenfication: fingerprint identifi-

cation is used as our primary authentica-

tion method
LERE R ERREMBAEAEN
TEIE

Applications

FE PR RS

1. Prohibits the security breaches caused by
the insiders
HENENRRFE

2. Upholds privacy and protects the

classified data
IREZFLPE R AR EMRIE R

Target Users

BEERP

1. SMEs
Gt

2. Government depariments
BT & B P

Eunding Source and Collaboration
BB RIREAERH

Funded by Innovation and Technology Commis-
sion. Collaboration with ASK' Technology Lid,
EIl Company lid and Tanxia System Inc
MAIFTRREAD - A EBH AT ZHENBRAR
RaE - ERETFERAE Klanxia System Inc

Encryption key / ¥ It
o
=
- O 5=
s

Information Sciences | Security and Intelligent Identification
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Plug-and-play,
Convenient Solution!

MR IR | B 2%
Switch/Router

HPE

@11 Computer

7 e A

Storage Sarver/

Plug-and-play Data Security Platform

e R B A BURIRE ¥ &

Prof. CHAN Kam Tai PR 85 TR 20X
Department of Electronic Engineering BETTRER
Prof. WONG Man Hon ORI
Department of Computer Science and Engineering FHEMRBERTEBR

Plug-and-play Data Security Platform (PDSP) is a network device developed fo secure files
stored inside network storage servers, and PDSP profects files by encrypting them using
military-grade encryption standard (AES encryption algorithm]. When using PDSP, a user is
only required a simple change in the network system. Then, every filesaving action will be
protected by strong encryption.

In order fo protect files effectively, every user uses his/her fingerprint as the unique file
encryption key. Only users with the valid keys can read or write profected files. Otherwise,

there is no way to access to the data even though the adversary owns the storage medium.

BN BN A # R 102 F & (R FPDSP) = — Al HE P X ARSMEMBERE - EMEWENR
RREFRARIFNIER - PODSPREERNTDEZHAZS BN NEE - LD BB FHA
IREMIER A EINT - (ERERBHPER R ENRTE - BIRMEMAPDSP - KM ER “A
WA e -

RTRYMRERER  SERPLHENAEES  (FA—(EE B _MIIZBR(GREET ) -
PDSPR&G/EFFEEMEHBE RN AP FRNEIESR - MBRATRR  MEMAPEMAEFHMA

e~
?
S

o ) 2%
Storage Sewar/

MRS | e

!
Frad Switch/Router
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Automatic Face Recognition System

Prof. TANG Xicoou Sean 7RI
Prof. LIU Jianzhuang 2Ife I 2
Department of Information Engineering AETRER

The objective of this project is fo jumpstart the local industries in taking advantage of the
face recognition technology for law enforcement, security verification, and video surveil-
lance. Compared with other biometric technologies such as fingerprint and iris scan, the
capture of face image is more convenient, and requires less user cooperation.

The developed techniques and profotype demos include:

1. Face defection in still images and videos;

2. Face tracking with an active camera;

3. Facebased identity verification.

AR B B AR SR AR BB AR BDE - RLREIARAR AR F AL - 8
EA AW R RN AL RARL - ARREVERE NERE - BEFREABRA -

AIE B ERBENRMERESRE

1. FEEFRERE A AN A B9 A BRAROR) -

EROEEIAM AN SRR HE

2.
3 R R R BT -

Features

R
1. Lliveness detection fo prevent photo fraud
I R ARORI BT LA L 60 P PR 1T B
2. Active Tracking
& B) A BR IR MG
3. Realtime Alignment
B AR ELL M
Applications
FE FRER S
1. Security R%
2. Surveillance g%
3. Identity verification & 178
4. Suspect identification 5E3B##tk
5. Family album REAEf

Target Users

BIRAP
1. Police, Customs
EERF - 8H
2. Companies and organizations  that

require security systems

HRZIEEE LR R REE
3. Intelligent toy manufacturers

BRI ALER
Funding Source and Collaboration
EBRIR R A ERHE
Funded by Innovation and Technology Commis-
sion. Collaboration with Immigration Depart-
ment of Hong Kong and ATAL Technologies Lid,
Hong Kong
MARHRBER - AEBRH AT EAREHE
REBRREAFHHARAR

URL
B

hitp: //mmlab.ie.cuhk.edu.hk

n nj Skefch Recognition System

Tnput Sketeh Most Semilor § Fage Photos
E: M

Face Image Source for Input

(=)

it
E
B
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b) 3
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B =E
BRI

DEE
H5IE)

5
o
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Features
R

CUPIDE s the first system supporting traditional
and simplified Chinese plagiarism detection.
This system compares traditional and simplified
Chinese documents and finds out their similari-
ties. Furthermore, teachers from China, Taiwan,
and Hong Kong can select their favourite
languages used in the original report
REREREXFHEBTXRBRE - TERYLL
FRP R - RHERERRBEUAE - EiE
ZEEREZENEERRE  HEDPEE=HE
B 56 A

Applications
& A

1. Course and Assignment Management
System - to archive past year assignment
and references, and perform the plagia-
rism defection
RERREERS - RE RERBEWR
RSEEN - RETRBRER

2. Conference Management System - fo
detect multiple submissions and analyze
differences between initial and  final
versions of publications
et & EIE R4 - R ZRER RO EH R
RRRARNESIEE

Target Users
BERP

1. Schools, Teachers, and Students
2 ZMREE

2. Conference Commitiee
e EHEe

Award and Patent

REARET
1. Third Award in the 9th Challenge Cup
2006

“ETRFENERBF =5

2. Champion in CUHK Vice-Chancellor's
Cup of Student Innovation 2005
—EERFPARENBLRAFTLETE

3. Champion in the IEEE(HK) Computational
Intelligence Chapter, Final Year Project
Competition 2005
—EENFEARBRMEFIIRMB G
HERN S REBNULETE

Funding Source and Collaboration

BEIR KA B

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

URL

http:/ /cupide.cse.cuhk.edu.hk/
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The Chinese University Plagiarism

[Dentification System (CUPIDE]

Prof. KING Kuo Chin Irwin & BB SR

Prof. LEE Ho Man Jimmy TS

Mr. TAM Sai Wah B EEL

Mr. WEI Wei BREELE

Mr. LAU Tak Pang 2B E
Department of Computer Science and Engineering FHEEMBETEBR

The CUPIDE (Chinese University Plagiarism IDentification Engine) System is a new genera-
fion plagiarism detection software designed for promoting and upholding academic
honesty in educational institutions. The system supports English, traditional and simplified
Chinese, and provides a userfriendly web inferface for class assignment management and
submissions. It can handle documents in different formats including MS Word, Acrobat
PDF, HTML and plain fext. Submitied documents are compared among one another, and
with other documents in the central database and the Internet. Output from the system is an
original report highlighting suspected plagiarized contents, and giving defailed analytic

and statistical data.

FRBRARERREENEEERNABSREMZENCEREMROFTERIABRERS - R
BREXEEXREBRXIBRERE  EEREZRXETFRAUNAR © 1H - ZEEE RS
LEE  RBRIAMATHRORE - BEMER—E2ENRETEAE - FRERETREH
HRXHRER - BIAIMS Word, PDF, HTMLRITXT © & ZAMERZ2MIRIZZ I ZIRBEE © R4
BEER=(EHE : EMFRBNR  EFUR  URSEXHELRERR - TRRRE
AmBEE —MFARES  JHSXHPARESIBHIAR - UREASENSRTER

Fig. 1
CUPIDE is the First System Sup-
porting Chinese Plagiarism De-
fection
B i 5E X Fr E Y X B
b
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Logistic
Managemeant
Applications

ALE Interface
EPC Reader
Protocol Interface

Fig. 1

RFID Technologies for

Logistic Management

RFID Tag and Reader Technologies ot UHF Band for
Logistics Management

FRRA W & 3R H) UHF R B SR AR 57 58 380 5 R 4 e B8 R R 8 O 340

Prof. WU Ke Li R
Prof. CHENG Kwok Keung Michael HRE 58 2R
Department of Electronic Engineering BETIREXR

Prof. YAN Hou Min BER#IX
Department of Systems Engineering and AR TIRETIREEER
Engineering Management
Prof. LAU Wing Cheong

Department of Information Engineering

ElEN=E /651
AMETRRER

The obijective of the project is to develop the core fechnologies in RFID tags and readers
and the related network middleware and to apply the RFID technology to logistics manage-
ment. We will investigate most of the practical issues in building a RFID systems and its
network implementation. Two common and complementary RFID systems, namely passive
and acfive systems, at UHF are o be developed and applied. On top of the systems, an
EPCGlobal-compatible middleware and advance logistics management platform will be
implemented and tested in realistic environments.

In addition to integrafing existing technologies into the profotype systems, several key
technologies will be developed in the project. These include power saving fechniques and
sensor functionality for active RFID system, compact antennas for metfal or water content
background, new anticollision method implemented in the readers, the EPC global
standard inferfaced middleware and application platform, and a supply,/demand,

shipment,/receive pegging network based on RFID technology.

EMEIE B B8R B 250 B 3R AR ST SRR SR (RFID) A1 B8 28 9% 0 RO DA B AR R BV A8 e Rl 1 - 3
Ak EAR R E R R - HPIRANREERERI ARG LKL HBERERNE

BAFBINHEE - MES RREMNESAUHDBSIHARRER - ERMBEREERR
TREFIEE o EPCClobolFRBMF MM ARSEMRER T & - WHEBRNBREE P REA LA -
BRTESBRARMINARS TGN AR/ NETRSERN —LBHRMNFEE - G215
ERRERIN - M A RSN FIRBRIEERAR BRARSBREIORETERN/ N
Rig&at - ARERRE LA ERTE - REPCClobaliREEZ A MR T EEAF A -« A

—EEREARG SRR M YR R T IR R

Features

26
Special Power Saving Technology operated by
an innovative power saving protocol

R AR R FERAM

Applications
ik

1. Personnel tracking and idenfification
1BLA 21 17 8 5038 Bt

2. Product/Asset tracking and identification
ELMRBEEHIFEL

3. Invenfory management
TRER

Target Users
BEERP

This system can be applied in business
operafion to reduce invenfory, to enhance
logistics management and fo support security
management

WEMEARBRERL  WRIEFE  REY
MERMEHARRE

Funding Source and Collaboration
BB RIREAERH

Funded by Innovation and Technology Commis-
sion. Collaboration with IVHS Division, Mark IV
Indusfries  Lid, Ansen Electronics Company,
eijing Technologies and Compass Technology
Company Lid

MAFHREEY - SERHRFRIZERA
AR EH TSGR RN RABFLR  BE
Rk EHEHRERAR

Fig. 2

Fig. 1
System architecture of the RFID
system

Fig. 2
The reader hardware for reading
active RFID tag

Mesh router B 3

-

-

Wireless LAN

ARERAR -
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HSH Engi

MMW Engineering
Building {5 T2

sim
Wireless Links fiEEEalik:
11th Floor ...

10th Floor!x

PC running Monitor )
system Wired connection for management
AT (optionsl) Mesh Routers JREH 2% -
3 Higuis Can be PCs or normal routers, relay traffic to Mesh Clients R4IR 755
ETRERA Pp— the gateways or other mesh clients «— Usually mobile devices, like
LR TR - TR st » Ul
R AR AR R
'm Architecture
s;téﬁg Wireless mesh network (WMN) [t EERL RS
Features
LSE

1. Mulii-hop wireless backbone

LR ER T HE

2. Selfconfiguration/organization
B R e

3. Faulttolerant, self healing

AR BBIEE

Applications

[EFIHEES

1. To provide broadband infernet access in
scenarios like exhibitions, where network
communication is needed temporarily
ERMOEBAMNENREGRHRHEE
SE L4

2. To expand the existing wireless network
by placing mesh routers and provide last
mile infernet access at some dead spots
ERMREARERRENEREE B
RETHRM LBRE

3. The wireless mesh topology reduces the
cost of sefting up large network like city-
wide wireless nefwork
HAS AR B AR R KRR B
PR GNTE E 2 I AR AR

Eunding Source and Collaboration
BB RIREAERH

Funded by Shun Hing Institute of Advanced
Engineering (SHIAE)

HEEESEIRARAEY

URL

#41k

http: / /mobitec.ie.cuhk.edu.hk

hitp:/ /www.ie.cuhk.edu.hk/~mesh/

Wireless Mesh Network (VWMN)|

Prof. CHIU Dah Ming BB R #0%
Prof. LAU Wing Cheong EE=E-¢:3
Depariment of Information Engineering HETIRRER
Prof. LUI Chi Sing John =8 K
Department of Computer Science and Engineering AIERMBETIZES

The project seeks fo develop a large-scale Wireless Mesh Testbed using an open-source,
flexible platform. Common ad-hoc routing protocols including AODV, OLSR and their
extensions are supported. Experimental studies on various design issues of wireless meshes
can be conducted over this fully-instrumented, easyto-manage testbed. Sample research
projects enabled by this festbed include:

1. Routing sfrategy fo maximize capacity of ad-hoc multi-hop wireless networks

2. Traffic confrol algorithms for SoftMACs

3. Opportunistic/probabilistic routing algorithms and forwarding for mobility support
4

Path aggregation to improve efficiency of VolP

iE AR IT I8 B 35 8 5 20 5 HUR 56 05 M0 1 80 7 & 2B 2 — (8 KB B0 AR AR 48 (Wireless
Mesh Network) #5885 o & EAMEER T 825 1E — MR E 4848 (Ad-hoc Network) B9 B B 38 1 7€
AODY, OLSRIZEFERSN - MR —ERE T HERBENE ZEENHAR S HSERGHEMN
BERORHETERIEMAR - AT LA NELABRAETNARIER :

1. FAKAEXBREECEESHESBEENES

2. MAREEBEEE ARGNREENEE

3. XEBHMNRES/MIREHEANEE

4. FRBRERERIDEPRRES ERRMNICE
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Fig. 1

Rodio-frect ency Radiation

Research Llaboratory

R 7o
BEFIREER

Prof. WU Ke Li

Department of Electronic Engineering

The Chinese University of Hong Kong [CUHK) offers testing services for Antenna and
Wireless Communication Devices with SATIMO SG 128 multi-probe antenna test system
and associated radio communication instruments. It is CTIA compliant and supports both
TIS (Total Isotropic Sensitivity) and TRP (Total Radiated Power) measurements. It is ideal for
testing performance on mobile terminals (phones, PDAs, laptops, efc.), base station
antennas (CDMA, UMTS, WiFi, WiMAX, RFID] and automotive antennas.

BRHXAREEBSATIMO SC128 ZRBERAFAH RS LB BN BRBERERS - RRRNELR
BEERRERIGRE - ZZSWASHNFEERCTIAMREZE R - XF "E2REKRERE" (T1S)
UmEH R (RPYAR - EEBEESNBBLH(EFE  ZLEK  BLAEN) - BWREK
(CDMA ~ UMTS ~ WiFi + WiIMAX + RFID) A R /35 R &R H R, -

Target Users
BERAP

1. Institute for research and professional
education on radio engineering
SRR E TIZIARA RS e

2. Company for wireless communication
device research and design
BEBERERELE

3. Manufacturers of electronic products
[ BrERMER
ig. 2
4. Mobile Communication Operators
Fig. 1 s
inside view of the anechoic ialaale
chamber for festing mobile phone 5. Regubfor\/ bodies for the telecommunica-

RF performance over the air (with

consideration of real human body fion and electronics regulation and

influence. ) market supervision

BB E 5F 22 ST S I AL B A o o ~
RETE % RS A a5 E E(Z EEETBEEMREEEENMBGEEN
EEBRA BRI ) TS

Fig. 2 -

Display of passive antenna  fest
results (2D and 3D pattern)

MR RS A R (A
Z#HHER)

Features

R B
1.

Dimension of the anechoic chamber:

/m x 7m x 6m

ERFEFRABRT « RFELKFEK
Frequency range of the chamber:

Q kHz to 40 GHz

BIEE AR EE - OkHz to 40GHZ
Maximum size of equipment under fest:
3.5 meter cube

WARREOSEART : ZBAXKREA

The fastest and most accurate antenna
test system in the industry: measurement
time under 30 seconds for passive TRP
measurement and under 5 minutes for
active TRP measurement
AR BB R AR RS - ERA
AERBEGTNEMBEHEAIR=1F
AR A REESNIERIFTLRADE

Applications
& A

1.

Measurement  for  passive antennas:
Radiation  Pattern,  Directivity, Gain,
Efficiency, ~ Polarization, ~ Axis  Ratio
(Circular  Polarization  Antenna), Front-
Rear Ratio, Beam Width, Impedance,
VSWR, PIM, Power Capacity
ERKARE - BBATIBE - HAIEERE
B K - B - BB RAR) BT
etk - FWEE - AR EEREL - &
Active Test for Wireless Communication
Devices: Effective Isofropic  Radiated
Power (EIRP) and Effective Isotropic
Sensitivity (EIS) Pattern, Total Radiated
Power (TRP) and Total Isotropic Sensitivity
(TIS), Near Horizontal Partial Radiated
Power (NHPRP) and Near Horizontal
Partial Isofropic Sensitivity (NHPIS)
EEBERENS AR TR
2REH R ERP)MER 2 MERBEHE
(EIS)H AL - 48R 51 1h R (TRP) A48 2 A3 1
BOUE(TIS) » KT R 35 8 47 1) =
(NHPRP) A3 K F & 450 30 5 % T I EE U
(NHPIS)

Supported  Protocols:  GSM,  GPRS,
EDGE, PHS, cdmaOne, cdma2000,
WCDMA, TD-SCDMA, HSPA, EV-DO,
Bluetooth, RFID, WIAN, WiMAX
XFEBRAIMS LN EERGBEHRTE

Funding Source and Collaboration
BB RIREAERH

Funded by University Strategic Investment Fund

and Industry sponsorship

RABE

BRI E R TR R EE)

Features

R
1.

Realtime Cantonese and  Putonghua
TextHo-Speech  synthesis  from  uncon-
strained Chinese fextual input

BB XGRS ARG - TR ER
AR XX PR E RN E RS

2. RecHime  compufer animation  fo
synthesize synchronized lip movements
on the avatar's face
AV BB E AR - BEDFEES
(] 25 ) 37 88 RE B A B

3. Natural facial expressions with Human-
like avatar
BEAMARRBEARRMSIBERAR

4. Development of embedded version
(in progress)

IEERI B R AU R A

Application

FEF &

1. Provide computerbased training for non-
native speakers
BRI A TREA B BRI IR

2. Generation of natural sounding Canton-

ese and Putonghua speech such as news

reporting for the visually impaired

REBATRHARBEREARENWES
Bl PlmEEE

Funding Source and Collaboration
BB RIREAERH

Funded by National Natural Science Foundo-
tion of China (NSFC)/ HKSAR Government
Research Grants Council (RGC) Joint Research

Scheme. Collaboration with Tsinghua University

HEZEANBESZREREEMEEN RE

N

TR EIER) - BERH AL RBEARE

Development of embeded version funded by

Innovation and Technology Commission

AR B IR E & B
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Fig. 1

Talking Avatar: Crystal

Chinese TextHo-AudioVisual-Speech Synthesis for a Talking Avatar
BAREMIEFTXIETENEERREARES

Prof. MENG Mei ling Helen EESIE 6

Dr. WU Zhi Yong REBET

Mr. CAO Guanggi EhEEE
Human-Computer Communications Laboratory (HCCL), FARIEETREERER
Department of Systems Engineering and ABRERE

Engineering Management

"Crystal” is a reaHime Chinese TextHo-AudioVisual-Speech (TTAVS) synthesizer. It can gener-

afe natural sounding Cantonese and Putonghua speech with an animated talking avatar
whose lip movements are synchronized with the audio. The input fo the synthesizer is
Chinese fext and the ouput includes synthetic audio speech, visual lip arficulatory

movements, as well as facial expressions and head movements.

[RER | R—EERIB P XX ABRRTRAERETRENAKRELS - TR —E=#21En
PECHAY &R HHEARGHNEBRLERE  BWNEEHETRERAFES - RE&HA
TXFH RAREREAREST  BARRESHNEEDE - UARBERNERBEME
ERENE

Disgust

Fig. 1
Screenshot of the Crystal system
[R&8] ZnaBE R

Fig. 2

Six basic expressions synthesised
on the 3D avator

TS ANYHINEREAKE
Fig 2
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Fig. 1 Fig. 2 Fig. 3

Automatic  Segmentation and Track-
ing Tools for Real-Time Video Services

BIRS AR R AR 15 B 8 70 & B2 46 e

Automatic Segmentation and Tracking Tools for Real-Time
Video Services

BIEF AR R IR TS B 2o I BB Bt

Prof. NGAN King Ngi B E AR
Prof. CHAM Wai Kuen SRR AR
Dr. Ul Hongliang FREEL
M. LIU Qiang 258 5 A
Ms ZHANG Quian aREE/NA

Department of Electronic Engineering BEFIREEXR

The purpose of this project is to develop techniques that are efficient and accurate in
exiracting interesting objects from videos in an unsupervised manner. This project may be
used in multiple local IT indusiry sectors in the areas of security, mulimedia processing,

video surveillance, and video conferencing.
AEB AR RE—EBREREGSILD BIFBEMR G BAZARIT - ILRITEAEBEM

MERERY B RESENZEREES S EREFRHE -

Target Users

BIZAP
1. Telecommunication companies
BEATA
2. Service industries, such as banks, hotels

and security agencies

PRISIEATE - BIMIRAT  BERRREE
3. Indusfries of surveillance, recognition or

other photobearing cerificates activities

HpErTE L SHRKBEMNBRAEE

1T
Funding Source and Collaboration
Fig. 1 BB RR KA 1EB
Original image : .
vy Funded by Innovation and Technology Commis
sion.
Fig. 2 e .
Facial scaliency map HEFRHEE &)
ABRaEZE -
Fig. 3
Segmentation result
D EER

Features
R

1. Detect and segment moving objects in
video automatically

BBRAMSAHERKEBBTHE R

2. Track moving objects in video fasfly &
accurately
REMBEERERGEBBTHRIE

3. Provide the lafest video segmentation

and tracking tools for the reakime
multimedia services
RAEZEERBRRFIOEED
BT

|70

Applications
& A

1. Video surveillance: allow the identifica-
tion of an intruder or anomalous situation
BREE  BREDESRADATEADSK
EEER

2. Contentbased  video  summarization:
segmenting semantic objects for confent
classification  through video  skimming
and video pattern mining
NBRARHRGRE  BBBEENE R
g BREEFEEAENTS FiRE

3. Confentbased coding application: each
frame of a video sequence is segmented
info semantically meaningful objects with
arbitrary shape, which makes it possible
to manipulate the object independently
LNABRBARRIGER : HHAHRH 5
EITRE - ENF B REBIEhER

4. Computer vision: such as video matting,
video tooning, and rendering
ATRS : PIMEBTEROME - B

5. Videotelephony and videoconferencing:
achieve better coding quality for the
semantic objects or fo be able to store a
specific object, such as a face in
videotelephony application
BREFMRGEE  HHIHROER
BiT - (W AH) AT EEE RN EBRT
HAF R

6.  Digital entertainment: replace specific
objects by segmentation, such as the
video games
BAEIRLE  HAEEBIRLEE S - flm
BEESS

Features
R

1. Cost effective: utilize unused capacities
of end-user computers to provide high-
quality video streaming services
B AR s - MR M P & BRI E A
MAE  WMREHSEENREGESERIRG

2. Scalable: the system scales up with the
growth in the user population
AERIER  ARNRREEAFNIES
[DIEEIE PN

3. Faulttolerant: the system can survive from
failures of multiple user computers
REEMN - REGEEEZERP B EMED
BLEIEER @ URFHEERRNES

Application

FE FREEES

1. Videoondemand services
R IREETE RS

2. Distributed media storage and retrieval
SR ERFREMER

3. Peerto-Peer video streaming
BB R BT

Target Users

BEAP

1. Videoondemand service providers
R IRR R RIS R 7S

2. Media confent providers
BEEARIR M

3. Corporations and education insitutions

[as internal video streaming solution)
RN B (ERABREHRAR
VS

4. Residential developers [as the solution for
residential media streaming)
EER(EREERBERNFRTR)

Funding Source and Collaboration
BRRIRRAERH

Funded by RGC Earmarked Grant
HIARERER

Information Sciences | Multimedia Technologies 3 3

Serverless Video Streaming System

ER AR R R R A

Design, Analysis, and Implementation of a Serverless Architecture for
Building Scalable, Reliable, and Costeffective Video Streaming Systems
ERRBAREBRRFZEZT  DMRER

Prof. LEE Yiu Bun Jack B e 65

Department of Information Engineering MEIRER

The capacity of conventional video streaming system is limited by its video server. In this
project, we investigated a radically new architecture of video streaming system that
elimates such bottleneck. This serverless architecture exploits resources in the end-user
machines for distributed data storage and video delivery. Thus when new hosts are added
fo the system, they add resources in addition to workload to the system. This architecture is

suitable for building a scalable, reliable and costeffective serverless video streaming system.

ERBEBERERNRR - RIBIRAREZNEE - £EHEBP - HOARXT —EEIFEOE
AR=FREBRELS - EEERARB[ARAFNBERP LHHE EORBRERIETO ML
BBERENZEEZ - Bt SEEMAPNARSR  eMTEERRENERER &
REMAFHNEREBARGNTE - GEARSERA/BEIAER - I EMARAREH
H—RREBRAGIRE TR

Fig. 1
A proof-ofconcept prototype
e in operation
EEFE) R IRE
Fig. 2
A Server-less Video Streaming Cluster A Serveress Video Sfreaming
Cluster

EARES AR R B E
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This project investigates innovative algorithms for interactive fabric redressing simulation. It
provides realtime tools for the end users to interactively edit the dressing styles and refextur-
ing patterns based on sample images/videos effectively. The outputs will facilitate the end

users to acquire rich-media dynamic information of fabric redressing when buying cloths online.

REBARESANBGRMESAEBH K RGP L R BBRM - BF A AN EE
ERSEDAFPERANBEBRENERES

R AR AP IR E B AR KL B (B R TEAX
MAIARER °

l_:unding Source and Collaboration
BB RIREAERH

Funded by The Chinese University of Hong
Kong Direct Grant for Research. Collaboration
with Depariment of Computer Science and
Technology, Nanijing University and State Key
Lab of CAD&CG, Zhejiang University
REENXASHAESHEBEEAY - AERHA
MRAKRBBMMBREMR NI KBEEEH
Rt BEVEEARBRERE

Fig. la

The original dressing image
RAREE

Fig. 1b

The virtual dressing

EREK

image-based viriual redressing

HR A EREHA R

Fig. 2

Video-based virtual redressing
Top row: the original video clips
Bottom row: the virtual dressing
EHE: RAER

THE: AR

Bl B3 R AR BUE

Target Users
BEERP

1. Photographers
B IEE

2. Developers of image or video processing
software
ElES% Aoyt ke

3. Digital camera users

BAARERE

Funding Source and Collaboration

BRRIRRAERHY

Funded by RGC Direct Grant. Collaboration
with Microsoft Research Asia and The Hong
Kong University of Science and Technology
MR ERER) - A EBHERMATMAER
REERBRAE

Information Sciences | Multimedia Technologies 3 5

Features
B
1. Image/video based retexturing
EREGRMRIANSOE R R
2. GPUaccelerated simulation :;;ﬁtures
Bl AR & 1. The process is automafic or semi-
. ‘ _App|ic0tions automatic and is easy fo use
fo. 1o fo b PR B TERREDIAL AR BEHE
1. Ecommerce 2. The repaired images contain sufficient
E it visual information
E'FOSh |On 2. Special effects in TV/film production BEENEGSERANEENE
TR RRUE 3. Complex sfructures in images can also
3. Image/video editing be repaired
B &5 SRR TR Bt o A O AT S 1
Target Users Applications fig. 1
Inferactive Image/Video Redressing Simulation for On-line EEfAFE e
E-Fashion Applications 1. Shopper 1. Digital film restoration
T [ 4% =8 R e 6y B 8= B & AR SR S AR B Al = ERMLEY | maae a ﬂd \/ldeo Re q | rI n S STem
2. Cloth/fashion industry 2. Repairing old picture 9 p 9 y
Prof. SUN Han Qiu RN IR IREATE R BrEERs
Department of Computer Science and Engineering AHEETSRRTRER 3. Muliimedia software 3. Digifal photo enhancement
SERwE =@ SRzl
- 4. Special effects in images and videos

Image Enhancing and Video Complefion
RIEE RIS BT

Prof. JIA Jiaya Lleo EETHK
Depariment of Computer Science and Engineering AIERMBETRSR

This is a methodology for repairing unseen or damaged static background and moving

objects. Our repairing system consists of:

1. Image repairing: given only a single 2D image, we are capable of completing the
previously occluded background, which is unobservable from the given images. Our
image repairing methodology can be generalized to repair wide ranges of data or
3D images;

2. Video repairing: our repairing methodology can be extended to repair damaged

videos.

UIRB A 0 R B R BE H o B R RN EROBEERRB BT - LA TEAE o U

ERERDE :

1 BREBE  HEET-RDER - MEHIRE  RMNRERERENR < EEE
A ET R R B A - FISDE RS -

2. BREBE: RMNETE-SEMEEREYS - o

— 2D image: given only a single 2D
image, we are capable of
completing the ~previously oc-
cluded  background, which s
unobservable  from  the  given
images. Qur image repairing me-
thodology can be generalized to
repair range or 3D data.
BFREEIR(AEfT) < AT ERARH
BEE REAERRT AR - %A
EEH 2 HAR - W ERIEER
17 AT LA 38 A B R RAS BIER R
3DIRAUEIR -
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Online Game-basea

Llearning Environment

CAS LR

Virtual Interactive StudentOriented Llearning Environment (VISOLE)
EHEBEEAREEIRE

FHLRHE
AREEHEBE R - AR
BB REDL

Prof. LEE Fong Lok

Department of Curriculum and Instruction, Centre
for the Advancement of Information Technology in
Education

Prof. LEE Ho Man Jimmy T HIR
Department of Computer Science and Engineering AHERMBERTIZSR

Prof. LEUNG Yee RIGHIE

Prof. CHAU Kwai Cheung B4 8 %
Department of Geography and Resource IR ERERER
Management

Virtual Interactive Student-Oriented Learning Environment (VISOLE) is an innovative teaching
approach that combines games with teachers’ assistance. The idea of VISOLE is
implemented with a game system called Farmiasia developed by the Centre for the
Advancement of Information Technology in Education (http://www.farmtasia.net). The
web-based game environment is a simulation of the real world in which students participate
as "citizens" and take part in shaping the development of the virtual world. Operating the
virtual farm with the assistance of teachers, students can develop high-level skills for commu-
nication and problem solving in addition to subject knowledge. In the game, activities
planned by players will not only affect themselves but also the whole cyber world because
all elements are connected and inferrelated. Furthermore, the game also cultivates students'

awareness of environmental profection.

VISOIER —EZERSEEHERRTTETRBHAZNBERN - BESERIEURS /P
& ZRBREREE - BEPXARSEMRRABRET ORBVISOLEEMBRFRE T —ES
B CRISIEEH) EEt R (htto:/ / www.farmtasia.net) o BB ERNEEHE RS -
FAEAEEERERPEAR—ERS  BAHRSNEENERRGEEE MR E - &
BRI REEERNME - WESHEMER  REHAR  AMENLA B ZESMHEEN
o BRI - RIGHMBRSHAEWFERARFAER - FIARBEAMENRER T RERGHK
O I BARRBEELE TR FSENE(L - BREEBEE - TAEERBHRERE
BB o

Fig. 1
A scene in "Farmfasia”

CRIGHAEH) Fa)—5
Fig. 2
tion of “Farmtasia”

BEEA (BIBHEEH) b
Fig. 2 BHERTRFE B

Students at the final competi-

Using machine
to speed up the work

Features

B

1. Online interactive computer game
BLERBRBE

2. Completely webbased
w|er

3. Integrated simulated environment  for
learning biclogy, geography and chemistry
ERBRSEEB LAY - IR - CBESNH

4. Total action recording of all players,
teachers can refrieve records as case
studies fo be discussed during lessons
RERFTA IR ENE - LAE BB AU AR
HRRE AR ®

5. Reakime hints and advices for players
throughout gameplay
PEELAIEE - BIRSREIRR

6. Mini games available
LRIk TN i S

Applications

& FREE S

Education

e

Target Users
ERESE

Secondary and primary school students
R

Funding Source and Collaboration

AR A R

Funded by RGC
Rt A RER

URL

bl

http:// caite.fed.cuhk.edu.hk

Features
R

1. To enhance augmented reality enterfain-
ment effects on human face via the
advancement of face fracking capability
from 2D o 3D
REAE= BN DT INRETRR
EREYR

2. To enable easy usage of personal 3D
face model in various digital enterfain-
ment applications
EEA=ZHATREZNEBHIERE
hEEA

3. Users can employ their unique face
idenfities to represent themselves in
digital entertainment environments
R A rIE — & - HE D FENE
BIRERETERS R

Applications
e &

The aim of the EFFECT SDK is fo solve the face
manipulation tasks encountered in the "face-to-
face” digital entertainment environment. The
EFFECT SDK is being designed fo cater various
needs in digital entertainment development and
it includes the functions for:

1. Face 3D fracking in video

2. 3D face model and texture capturing

3. 3D face model compression

4. 3D face model decompression

HEE REEFFTRMONFRETANBRELER

BAANHRERMEEME - "HHE" REEH
AT E M B3 T A BIEATEEE |

1. RIREPROAE =G0

2. Z#AERETEM R

3. ZH AEREFEM EUR A B4R

4. ZHATE SRR R AR SR A0 R R

Target Users
BERP

Digital Enfertainment Developers

YIREREE

Eunding Source and Collaboration
BB RIREAERH

Funded by Innovation and Technology Commis-
sion. Collaboration with VideoClub  Interna-
tional Ltd, WE3 Technology Co ltd, Hong Kong
Applied Science and Technology Research
Institute Co Lid, Kei Creation ltd, Mobile Gamer
lid and Zensis Lid

MAFBBREED - AEEHRVideoClub
International  Lid ~ #EARHZ AR AR - BEEAR
BHRERERAR  BREARDA  BHHRA
BARRARERAQF]
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Adiust Model Parameters Scde Static

Fnabling "FacetoFace" Entertainment

Computing Technology (EFFECT)

T ¥ [ 4R 2858 & =1l

Prof. LYU Rung Tsong Michael EEJEE6
Prof. KING Kuo Chin Irwin T EEHE
Prof. WONG Tien Tsin =R
Department of Computer Science and Engineering ATERMBRTIZESR

EFFECT is a software development kit [SDK] for video based 3D face tracking, 3D face
model and texture capturing to support “Faceto-Face” digital entertainment applications. It
enables the face of the user to appear in the screen and interact in reaHime with the

computer animation or videos.

EFFECTR—ERGABE=#EH - —# AEERMEHBRNREEERMNEMRETLA -
EXEZMAREMASE LT - BEKSHERGEIENFEE - BT REISREYR -

ekt Mt - -

el Fig. 1
] 3D face mode/ (side)
Fig. 2 = A EHRE ()

Fig. 2
3D face mode! (front]
= A EIRA(EE)
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Satellite Monitoring of Rice Yield Pt CHEN Jinsong

Insfitute of Space and Earth
Information Science

AREE R

BR A
R ZE B ERE B R B ST P

Development of Comprehensive Methodologies for Paddy Rice Yield Monitoring
Using ENVISAT ASAR Data
BN ENVISAT ASARERIR MK B A REDBIM AR & R4

Paddy rice is indigenous to warm and humid environment and it is impractical to use optical remote
sensing satellite in those cloud-prone and rainy regions. "Allweather” Radar Remote Sensing becomes the
only possible satellite data source. This project, collaborating with the Ministry of Agriculture of PRC,
targets fo build a Radar Remote Sensing-based methodology for paddy rice classification, growing param-

efers refrieval algorithm and yield estimation.

mXKBAERERRMENSENES - AAXSRERFEREANLTER  2REMIERERATEN

ERAERR - ERRABEMERRELAIE BRERY —EMRERRS  AEKESE  BRRERS
BMEAES -
Features Target Users
S BRAP
1. Acomprehensive classification algorithm for “Allweather” paddy 1. Government Authorities
rice growth monitoring that makes fully use of the unique features BT R AR R ER P
of ENVISAT Satellite including higher temporal resolution, multiple 2. Agricultural Companies
polarizations and multiple incidences angles BEREERT
7553 FIFAENVISAT ASARKIE = BRI ARAT I« Z18(E % A 4T B0 18 3. Agricultural Technology Companies
SMEERFRBERBDANGSDRTE REMEREAR
2. Aninnovative and robust model for extracting rice growth param- 4. Paddy Rice Wholesale Companies
efers from ENVISAT ASAR images MK EESZ AT
FIFSENVISAT ASARE KR BUKTE &£ RABRI 2 2ii0 g1 3T 1 AL 5. Investors of Agricultural  Products  Futures
3. An infegrafed methodology to conduct paddy rice vyield Markets
estimation EAMETSREE
ETTKBEBETRRKTA 6. local GIS/IT/Environmental /Investment Con-
- sultancy Companies
Applicaions AWERF /RS S AER AT
1. Paddy Rice Yield Estimation l_:unding Source and Collaboration
KIEE R AR RAERH
2. Agricultural planning and policy making Funded by Innovation and Technology Commission.
BERBRBENHE Collaboration with Center for Agricultural Recourse
3. Paddy Rice Price Forecasting Monitoring, Minisiry of Agriculture of the People's
TR EREA Republic of China
4. Decision-making support for Paddy Rice Futures Exchange MAIRRELD - AFRHABRRREEIRRER
RORBIE T ISR IR BRsE
URL
bl
Fo. 1 hitp:/ /www.iseis.cuhk.edu.hk/groundstation/
Bl e Gl i R
TR Bttt 55
Fig. 2

Astronauts of the Shenzhou Vi
Spacecraft visited  the  CUHK
Satellite Ground Receiving Station

RN EHAMARIT KB

Geoinformation
and Earth Sciences

Fig. 2
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Prof. LIN Hui
Prof. ZHANG Yuanzhi
Dr. FANG Chaoyang

Prof. XU Yang Sheng

Department of Mechanical
and Automation Engineering

Omnidirectional Hybrid Electric Vehicle

Satellite Monitoring and Warning System
for Fishery Disasters

Institute of Space and Earth B EHX
Information Science EMESBETRER
IR IR
RO IR
FHGE L Development of a Disaster Monitoring and Warning Information System for the Fishery Infelligent Omni-directional Hybrid Electric Vehicle (IOHEV)

A ZEEMIE BRI B A

Industry in the Pearl River Delta PRD Region
FTI=AMbREREEENNBEEREERMR

Fishery accounts for 23% of agricultural production in PRD. However, with the increasing environmental
crises in Southemn China, ocean disasters such as red fide, oil spill and other ocean pollution problems
become serious threats to the fishery industry. With the CUHK's Satellite Remote Sensing Receiving Station
and South China Sea Institute of Oceanology’s disaster waming models as foundations, this project aims

to develop innovative technologies for near realtime monitoring and warning of ocean disasters.

—EREHN  2HMRERENIRRAE

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’. Our goal is to save fuel
consumption, reduce emissions and improve vehicle safety. Development of this world leading platform will

have farreaching implications on automobile manufacturing, energy saving and  building an

environmentaHriendly society. We believe that this project will confribute to Hong Kong and China's
BEGWIZANREREESESER D 2= - ARZHSRENREME - MR BEEHFEK5E
EBFLEHREBREERE - UPAFRERMEE R LSS TMRAMLETHERERER - K7

economic development and environmental improvement.

Fig. 1 B B2 M e F SRR BRI M TEZ 5 85 30l - BMSAARERERAIRESAMA#R - BEASHNEEETR—AZRNBAIE - ©BBELE IR
_ Sl EBIEHIHERR SR - BREUE T ESRNEMEB RS - HEREEBEEI2TEIRT - B
KB IZREEHME RAOEMAMRRAELE N - AREETRELNFTSHEITERE - §igt - BYERR
Features Target Users . . . . . . . o .
) BiERE METERRENTE - ZAMBREE—BEMEEEIRESRFBELEZRAIRZNE -
1. Near reakime monitoring and warning models that combine the 1. Fishery industry (Fishermen, Mariculturists,

reaHime ocean environmental parameters collected on site and Wholesalers of aquatic food products)

satellite remote sensing images BEREECAR - BEP - KEMBLER) Features Target Users
WK RKBSEAS S MERERER - B BB 2. Fishery/Oceanic Administration G RiRMS
TR RS SN A R REES 1. Intelligent energy management and control technology based on Vehicle Manufacturers

REBLER
FERABNRA - BELALRE IR TR T B 5| ZHRAE -

Funding Source and Collaboration

BERRREVERE
Funded by Innovation and Technology Commission.

WER . EER AKB - 8528 ARA - serial hybrid design for opfimization of engine
THHB)

Information/Fishery ~ Technology ~ Deve-

2. Afundamental spatiotemporal data model for ocean disaster that
infegrates multiple sources data. It is customized for ocean
disaster analysis and visualization 3 Power management and confrol system that optimizes vehicle

BB —EREREAZRELERB B EEAITNRENRE

M EESEE  EREFAXNERSRGNERIER

3. An ocean disasfer moniforing and warning software platform that 4.

lopment Companies performance based on output power, fuel consumpfion and

ERRBSAERZMAE AR emission

Oceanic education and research institutions EREBMZEH ZRAE LB - ARUhZEs @ X - JHEM
BRI A e BER

4-independentwheel-drive can improve the efficiency through

Collaboration with Sun East Technology [Holdings)

lid, Shanghai Maple Automobile Co. Lid (SMA,

supports dynamic data analysis, multiple dimensional visualiza- Tsin ghua University, Shanghai Jiaotong University

tion and process-based disaster warning methods 5. Maritime Industry, offshore oil and natural gas 2. and Tongji University
BFLEERANBEEIETAER  IBRSHPERBEENHD exploration, port development MAIFRIEEE - AEBML AR SRR « FEEy
MRRBREANEEBRER R TR EEBEMEAT I DRRMEAT D) 4wheelsteering  with  independent  suspension  for ~ omni- SE L EEAS . LERRASEEEAS

4. Personal and web-based services are provided by Application - directional motion -

Services Provider [ASP] Funding Source and Collaboration MEBTED  FAETRSEHALEREREENRERE

BRR A ERE
2 gt () ToE= BRI R A (PR 2 A B )
ASPRRIFIR AR BB A Py 2 B RS Funded by Innovation and Technology Commission. ( )M j hy ulol _ " | Al h_Ll o
a -wheel drive and 4-wheel steering

Collaboration with South China Sea  Institute of

electronic differential instead of mechanic differential; it enables

7App|icc|ﬁons 7O s B B 2 O 9 85 )
FEF &8s Oceanology, Chinese Academy of Sciences and ! e
) o ) o ] ) [b)  Antiskid control in multiple directions
1. Ocean disaster monitoring and warning Guang Dong Provincial Oceanic and  Fishery PR
KRR RIEE Administration, Oceanic and Fishery Environment ~ /HI
[c)  Intelligent road condition estimation
2. Ocean disaster information extraction, visualization and distribu- Monitoring Centre .
i sro ; I N B REER A AT Ak
tion efc RAFBIREED - AEBHERTEMNBRBEEF ; . )
N . N N B . 3. An automatic navigation system for parking based on the 4-
KEERIRR - EREMEMS MEM - BRESFEBERREFAERITEN . )
ot wheel steering mechanism
- oy
. ERmisiEm e 8 BEHAE R
URL Infelligent car safety system based on the modeling of human
Fig. 1 A dynamic driving behaviours

Dynamic  multidimensional
visualization of data

ZHBNRE(S B ZE D IR
B BEFRBRHEEES TS

HERABDREERTAERNAEERLEEMR

hitp: / /www.iseis.cuhk.edu.hk/groundstation/
- Electronic architecture provides intelligent information platform
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Prof. CHUNG Hau Yin

Prof. ANG Put O Jr

Dr. CHUNG Kwok Cheong

Department of Biology

2B F0
EEEEL
EMBER
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Improving the Flavor Quality of local Cultivated
E by Feed Modification

Food Fis

Food quality covers both food safety and organoleptic quality. Cultivated seafood has been criticized by
connoisseurs and consumers for its inferior organoleptic property. This project aims fo develop modified

feeds that will improve the flavor quality of the local cultivated food fish.

RYHNMERBERMLZENMRARK - —RATWBEAKEBERARLFERWKESR - EEEMRD -
5% BREA R B AT RA B SCER BRNAIK o

Applications

ik

Modification of the organcleptic quality in cultivated fish
BHEATHERENRAREER

Target Users
BERP

Local food fish aquaculturists

AR ABEEP

Funding Source and Collaboration
ERRIRRAERH

Funded by Innovation and Technology Commission.
Collaboration with Yeungs Marine Products Lid
RAFRRES AR - AEBHABRKEERARF

Fig. 1

Testing Pool for cultivating local
food fish

RIBA MR ARAIAR RN

Geoinformation and Earth Sciences | Food Technologies

AoE: Centre for Plant and
Agricultural Biotechnology

Crop improvement is our major research priority. Since the award of the first round University Grants
Committee (UGC) Area of Excellence [AcE) funding of $38.8 million in 2000 we filed 16 patents (2
granted), published more than 234 academic articles and trained over 175 skilled biotechnologists.
Building on the existing outstanding achievements and research track record, the program received for the
first time the UGC AoE “Sustained Funding” of $25 million and a CUHK institutional matching of $25
million in 2007 for the esfablishment of a new UGC-AoE Centre for Plant and Agricultural Biotechnology
[previously known as the Plant and Fungal Biotechnology Centre).

To maintain and further develop the already established academic leadership in this field, we strengthened
the partnership with our Mainland counterparts while extending a global collaboration network. We work
with the world renowned scienfists on projects with great regional impact such as with the “Father of
Hybrid Rice”, Prof. L.P. YUAN [member of the China CAE) to improve the yield as well as the quality of
hybrid rice which is grown over half of the Chinese rice fields. Apart from receiving scientific awards, our
recognitions include invitation to join a national research consortium on rice functional genomics and the
ProVitaMinRice Consortium in the Grand Challenges in Global Health Initiative of Bill & Melinda Gates

Foundation, USA to generate a nutrientrich rice for humanitarian use.

FEBARREBENREY - B _TTTFRERE S HENEEAEB =T \BBRALBUR - RME
BETTRAEMNESEAMIREL)  BRJBMEMSXBH B =1NRE - REJIBE-—BL+EEE
PRS-

ERAEMERLRHEEMAER - FREEEXAR ST FENAE ST UENES "HELS" REE
PXREGFREHESARBEBERTEUNIAE @ S HENEHEYEREEDRIEP LR F REDEE
BADRIRHL)

ARSI LRI MR BRI AE - ABAERY T —RINBRBIETE - Bt A nEs
MEBR-RABNIRAEZRFEZEOMH - HdaEE "MOKBEZ R REFHR (PR IEREK L) E1E
CBCEREEPE FEROMIOKENME RNEE - REENERIEN  E-TEF  RMEER
ZHEPBEEHMRIALS KENEERERR MERERESSMEREARCand Challenges in - Global
Health Initiative “ProVita Min Rice" BRI - BRI A2 ABAIEH —EASEEBENKE -
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Prof. SUN Sai Ming Samuel
Department of Biology

TS R R
EVES

Fig. 1

Fig. 2

Fig. 3

We made a major breakthrough and successfully obtained the
first generation of rice with enhanced lysine content reaching the
WHO recommended level
BPEEE2MRETHELIGERE  KIREERSEHE
Ko BRBRAE S SRR EEREKT

We also succeeded in establishing a “plant bioreactor” technol

ogy platform to develop high-value protein products
O BPRDRINEYEESBEEANTA

Award and Patent
I 947

16 patents filed (2 granted)

Funding Source and Collaboration
AR AIERH

Funded by University Grants Committee. led by
core team members, Department of Biology, The
Chinese University of Hong Kong. Collaboration
with associated team members includeing The

University of Hong Kong and Hong Kong Baptist

MARKEENEEGEDY - MBEPTXRBEY R

Fig. 1
The research team Through the state-ofthe-art functional genomics study, important
W/ MERK B , .
genes such as salt tolerant and disease resistant genes were
Fig. 2 identified for the genetic engineering applications University
Cenfrllob RIRER U EASARERER - F2RS TS
Fig. 3 HERIEMES

High lysine rice

LR NSRS - BIEBHABEHE N EKE (R
EEBRBERREARE)
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Features
R

1. Increased energy storage per unit
dimension of the mainspring
BREBfEEHHES

2. Constant energy deliverance
3. long lifetime
RE®

CNTs are firstly surface functionalized. Function-
alized CNTs are then deposited onfo
mainspring  and/or  codeposited  with
polymeric materials (e.g. chitosan). Further
material treatment, for example ulirathin gold
deposition, annealing efc. will be employed o
improve the general mechanical properties of
the coated mainsprings. Preliminary results
show that the Young's modulus of a mainspring
coated with FCNT (5pm  thick] increases by
more than 40%
ALK E RS ABIL B ETMBE R R L
N EBEAMR (I nx%@),\mz&%éﬂ*r °
BRAEMEEMEEE RN - ARG
EREEIIERE - MEHARERBET - —EEEN
AR EZE (AHOKE) TSR REHABEAR
B2+
Applications
FEFIEIME
Besides mainspring, the technology can be
extended fo other mechanical springs for
improvement of mechanical properties
BT REAERMESEGEL R RAR
— AR R

Target Users
BEERP

Watches and clocks manufacturers

TR

URL

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

Fig. 2
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Fig. 1

Functionalized Carbon Nanotube
Coating on Mainspring

& RN BB LER AR E B

Prof. DU Ruxu T 00
Prof. WONG Ka Wai EXREHR
Ms CHOI Ching Yeung Florence Bt
Dr. GONG Jing Ming BB L
Insfitute of Precision Engineering BB T2

Mainspring is the energy generator for watch movement. A good mainspring is judged by
its energy deliverance and its lifetime. A new type of mainspring that can offer higher
energy and longer life time with the same physical dimensions of current commercially
available mainsprings, can undoubtedly upgrade the technical performance and increase

the competitive edge of the watch movement employing these improved mainsprings.

BIREEERTEENRERY - —GREENEE  YAABSERERLNERSS - £18F
REXNTHEESRELAFERSHNEE - BEEAKIRABRMETHERRE - 7T

Fig. 1
Multiwalled carbon nanotubes

ZERNKE

Fig. 2
Mainspring in mechanical watch
movement

R B

Fig. 3

Chitosan:<CNT coating on spring
R LHYRBNE  DEEALIA
KREZE
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Micro Electrical Discharge
Machining System for Watch
Manufacturing

BIGR A IRE NTELD EI 1

Prof. DU Ruxu TG0 2R

Institute of Precision Engineering 52 TIZMF AT

To meet the demand for small, precision machined parts (such as micro gear, micro spline,
micro connector, and efc), we have designed and built a Micro Electrical Discharge
Machining (EDM\| system (Fig. 1).

iy

S

e TS E BT B SK(NMEL R - f
KIETVEIH -

ARV R ALER EE)  RIAIRATLEE T HE

Fig. 1
Micro EDM machine
4\ K TELIE|

Fig. 2
Fig. 2 RC pulse generator
RCIABERRE IR

Fig. 3
Sample of gear punch
(I

Features
Fr G

In comparison fo the standard micro EDM, the

main features of our design are as follows:

B RRNENIED BB - BPINRAAUT

EEEH

1. Extra thin wire (0.03mm)
HAHLR (0.03mm)

2. Cost effective circulating wire feeding
system
B RRGER R4

3. High Precision Piezoelectric ceramics
motors

4. Vblock guide mechanism
VEIS|BREKE

5. Precise RC micro energy pulse generator
control
BEBRERCHEEIREEIR

6. Integrated Micro EDM function and
Micro Wire EDM function
MENIED B B IR ENIER LD EI DI 68

Applications
FE FREE S

It can precisely manufacture a @0.38mm micro
gear. This precision part can be used for die set
manufacturing. Fig.3 shows a sample of gear
punch with 8mm long and 0.38mm width.
MR REMIBH M TR A= NN MR
HiamsRaam REias - A MEX
TELNEI BN RE FEFEAME AN T £ - YWAE/E T8
AHREHE o E =R - I EAESK I I T
REBZNZERERNEXBNEHEE

Target Users
BERP

Manufacturers of precision machined parts

AT EER

Funding Source and Collaboration
ABRR R AR

Collaboration with Harbin Institute of Technology
SEBHAMBEIRXRS

URL
ekl

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

Fi. 3

Features
R

1. A specially designed mechanism for
mirror grinding and polishing of near-
mefertange size telescope mirror
STEIORAR R 2R SR T SR 4T B B a9
BB RE

2. A compuferbased  assembly  for
automatic  opfical fest and  pattern
interprefation  enabling  closed  loop
figuring of large mirror
ST RTYSEE M B B 208 S s R U )
MRITES

3. An end product of a 0.6m diamefer
primary mirror usable for Classic Casseg-
rain felescope
ARSI BE R B OREE TR

Applications
FE PR RS

The project will develop technologies to
produce nearmeterrange felescope mirrors of
high precision consistently and reliably

IETR B BEIR SR S AR AR AR B IR R SRR A 3B
TR A S

Target Users
ERESEN

1. Significantly upgrade the technological
knowhow of Hong Kong optical
industry, fo sfay competitive and to
migrate fowards up scale markets
BREEE A S TERARKIMAKF - &
HRFBHRFEN  UASHAEBIEER

2. Promoting astronomy and space sciences
in high schools, universities, and the
general public in Hong Kong and China
RS KREURARHEER 22
EE

Eunding Source and Collaboration
BB RIREAERH

Funded by Innovation and Technology Commis-
sion and Hong Kong Astro Equipment. Collabo-
ration with Hong Kong Astro Equipment and
Beijing Institute of Technology
REFTRERERBEEAXEMAD - AERHA
BEERX M KA TR T R
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Technology for Making Large Telescope Mirrors

N B i 55 e OA RS T

Technology Development and Application for Making Near-MeterRange Telescope Mirrors
PORAR I 3R 55 5% R AL BT M0 I 3% B JE R

Prof. YAM Yeung EH K

Prof. DU Ruxu 2N 2R
Department of Mechanical and Automation Engineering EREgEETEER
Prof. CHU Ming Chung R R
Department of Physics YIEER

This project aims at the research and development of relevant technologies to make near-
meferrange telescope mirrors. This includes the design and construction of a new confrol
mechanism in the grinding, polishing and figuring processes, and the development of
computerbased automated optical testing procedures. The project will serve to significantly

upgrade the technological know-how of the Hong Kong optical industry.

AIEB EEMERRPNBEZRE - SESEITE - MR ERREN 2 HIEHIRMRE R
HEEE  URBEANERAERN BB ARRHBE - HABSEARESEBART
EHERBMAKF -

Tool Holder
Workpiece

Hol

Fig. 2

Fig. 1

Prototype mechanisam design for
0.4m diameter mirror

B PR B 3 55 BE S A 6 W
REt

Fig. 2
0.4m diameter mirror production
machine

FEEHVIREEF FEGHES

Fig. 1
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Photocatalytic Technology
T bl

Prof. YU Chai Mei Jimmy RIBEEHE
Department of Chemistry (l4=_E3

Photocatalytic materials can absorb harmful uliraviolet radiation, degrade pollutants, and
kill bacteria on contact. With support from the HKSAR Government, we have developed
methods fo fabricate nano-sized photocatalysts and mesoporous thinfilm coatings which
have immense industrial pofentials. Air Treatment/VWater 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, acfivating 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 fo ulfraviolet rays

2. Creation of Hydroxyl radicals

3. Breaking up organic compounds
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Features
R

1. Our photocatalysts possess extremely
high activities
BMW ARG RENE

2. The materials can be modified to achieve
special functions

WP A B RS BB

Applications

FEFIEERS

1. Selfcleaning building materials
BB SREYR

2. Anfibacterial coatings
NEKE

3. Catalysts for pollution treatment
Sl R IE

Target Users
ERESE

This technology is ideal for the environmental
health and construction industries
LT+ 2 A R BRIR R R R AT

)_A\Words and Patent
HRIEREF

1. 2002 Hong Kong Award for Industry:
CMA Machinery and Equipment Design
Award
“ER_ERRTHEE BHERSENLR
CEGI

2. 2005 National Natural Science Award,
Second Prize
TTTRFARAANB R _FE

Patented

BHEEEF

Funding Source and Collaboration

BERRRAERH

Funded by Innovation and Technology Commis-
sion. Collaborated with Environmental Care ltd
AT RRHE RS &) - AEBHAZRRAR
NS

URL

http: //ihome.cuhk.edu.hk/~b 111268 /jimyu/
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