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PREFACE

Innovation for Better Life is the theme of this booklet. Being a forward-looking
comprehensive research university, The Chinese University of Hong Kong (CUHK) not only
pursues excellent innovative research, but also strives to transfer the fruitful research
result into practical form and eventually to be commercialized.

This year, all the listed projects are ready for demonstration or even commercialization.
Some are / will be adopted by the government department or public service unit; some are
being developed into start-up companies.

Centre for Innovation and Technology (CINTEC), as a technology transfer arm of CUHK
under the Faculty of Engineering, is pleased to share the latest CUHK practical research
results with you. We aim to serve as a bridge between the university and the industry,
facilitate communications and collaboration between CUHK research teams and the
industry, as well as promoting innovation through technology transfer to the society.

If you would like to read an electronic version of the projects listed, please visit the
website: exhibition.cintec.cuhk.edu.hk/exhibition. Furthermore, if you have any enquiries,
please contact us by phone: (852) 3943 8221 or email: enquiry@cintec.cuhk.edu.hk.

Thank you for your interest in the innovations of CUHK.

Prof. WONG Kam-fai

Director

Centre for Innovation and Technology
The Chinese University of Hong Kong
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ERIMEEERER
FUNCTIONAL ELECTRICAL STIMULATION (FES)
CYCLING SYSTEM FOR REHABILITATION

AR AL TRREREA LTSRS
Rehabilitation for stroke survivors or individuals with lower-limb disability

HHTZE RS Crank starting at 07

ight Quadriceps 5 7 iEAL

Left Hamstrings 7Rl & iRtk

EE R 28
FES Device

Start Button

Our cycling system is also suitable for person with spinal cord injury to
perform rehabilitation exercise both at outdoor and indoor environment

RANEREERNRESHHBEGREETENRNERNETERIR

The Functional Electrical Stimulation (FES) cycling system is
designed for the lower-limb rehabilitation of stroke survivors or

- While gait training requires residual balance and lower limb
function which are often absent in the early rehabilitation stage,
the elderly. The system was a six-phase-angle-driven process cycling provides a safe and effective option with less initial

. . . i t
using real-time crank angle to generate the electrical pulses to e

targetted muscle and trigger muscle contraction in accordance  * The exercise can be performed in both indoor and outdoor

. , . . . . environment. It encourages users to conduct more exercise, which
with the user’s voluntary intention for cycling, hence promoting helps to enhance their muscle strength and improve their blood

functional recovery of the lower limbs. circulation and mobility
BN E A TR R AR AAL R e e T e
ARENERNG-REREACRESHETEM EHENR  BX ZERIER

ERERNASEHEREGUSIEMNAYLGE KM ETRMENE .y
o 18

Prof. TONG Kai Yu Raymond
mRF R

Department of Biomedical Engineering
EYMBETEZZR

Funded by
Innovation and Technology Commission

e 81 37 R 3 B 2 B Youlll)

Scan this QR Code to watch
a video of the competition

06 INNOVATION



EHIEHRE EHE S R 3 KR ER K EA
RESEARCH AND DEVELOPMENT OF

HEARING IMPAIRMENT-TARGETED EXOME

FOR CLINICAL APPLICATION

3
J

Hearing impairment is one of the most common birth defects
worldwide with the incidence of 1 in 500. In China, it has been
estimated that over 27 million people are with hearing and
speech disabilities. More than 60% of these hearing impairments
are caused by genetic factors. The genetic diversity of hearing
impairment precludes effective genetic diagnosis. However, only
4 hearing mutations were screened at the Department of Health.

Based on our previous study, the combination of in-solution
capture and massively parallel sequencing is a high throughput
and comprehensive approach for detection of hearing
impairment gene mutations. Our project aims for providing a
most clinical relevant and comprehensive genetic testing
covering 125 genes by applying this state-of-the-art NGS
(Next-Generation Sequencing) technology in the market.

BOREREMERRPEERNEERBZ— NOB500[MER
RERME-—ZRNERBE-EFE BAFSBREBTEEBR2700
B EF60%eHEMRKRSIEN -BARBREMNERSES K
URBAZEHREERE MEMEEHEZEERINERER-

EANFARMER SIOREAHERMTIUARI ZRAFIG6H 2
—EERES - BEXENERRERANSEZ-FEEEERIEZ
i Ret—MTHLEEERRERSENEHRESHNRAER
REERRAEE S N EBEEERI25ECSNNBENEREFE
Ho

PANEL

Dr. CHOY Kwong Wai
g2hEEL

Department of
Obstetrics and Gynaecology

REMBZR

Funded by
Innovation and Technology Commission

HEIHME R EE

Collaboration with Angsana Molecular &
Diagnostics Laboratory(HK) Ltd, Clinical
Genetic Service, Department of Health,
Havard Medical School, Paramount Medical
Center and Suzhou Municipal Hospital

A 1EBE1EAngsana Molecular &
Diagnostics Laboratory(HK) Ltd,
EBFNTHREHEEB2EER, RHE
Bx, BIEBHEROLKREMNTILER

+ Improved ability to diagnose hearing loss patients and to
carry out prenatal diagnosis and preimplatation diagnosis
for their families by expanding the detection list from 4
genes to 125 genes

- Initiate early intervention to prevent delayed language
acquisition in childhood hearing loss, allowing better
social and academic adoption

- Identification of causative mutations in patients with
syndromic hearing loss enables prevention or early
detection of associated symptoms

CREBENEREANEERER4EEES 125 AEHME
HREEREEFNZE EABERARHBEIFNERZE
FBERA4E A Al 22 B

- ARBRNEREBERPIRHETEKRGRE BRIERT Mt
HWESSE RMAEHRINBEER
%?ﬁﬁ%hﬂ%ﬁ%%ﬁﬁ&ﬁ%’EEJJB'ZEEBHE‘Z@?E'J*EEB
Y RE

Affected individual
HEEE,
BESHIRERXIN—RREER

o "

|:l O Carrier
HEERESE

D O Normal

EEA

Carriers are at risk of transmitting the defected gene to their offspring
EEREEMNEFEFERREERNEGHKERRNAR
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BHAMENEHEGE
AUTOMATIC SCREENING OF PRIMARY LUNG CANCER

ERMERAgRmEE Al fhEasReE
Automated detection of pulmonary nodules via deep neural networks

p=1.0000 p=1.0000

ol 4

p=0.9998 p=0.9997 p=0.9996 p=0.9995

p=0.9994 p=0.9992 p=0.9989 p=0.9987

‘ Lung nodule predictions with deep neural networks
171 1 S A8 4 5 10 TR R i 4 B s

Lung cancer has been the leading cause of cancer deaths

worldwide. Visual inspection of lung tumors through medical + Our proposed framework consists of two stages:
imaging is one tedious and time-consuming task for radiologists 1) candidate screening, and 2) false positive reduction
and doctors. We propose a novel deep-learning-based framework . Different from previous standard deep learning based
with 3D convolutional networks for screening of primary lung methods, we try to tackle the severe hard/easy sample
cancer by automatically detecting pulmonary nodules from imbalance problem in medical datasets and explore the

benefits of localized annotations to regularize the
learning

- BARENAREEMBIAR:

low-dose CT (Computed Tomography) images. Time and cost for
screening will be significantly reduced and hence it will be

beneficial to early diagnosis and treatment of lung cancer. ) ARUESH 2) BIE kR

RS 2 52 BRI © 5 5 MO 7 2 o AU B B B o AR ZAMRESE SR ROVRE GRS R
BEEGITREME S AEE TERBEZK BB ZERF- BEETFSARTABAREHER FIIHIREE I 18 1E
RAREENRFAESBERMNEHCRRAZ - AAZHER/H BeBbizmE MRS RN 8B M A

ERL RBENHEEREEREZGPESRAMBONE
H-BMENKHEAMKNARBERE BB RPLE REFRME-

Prof. HENG Pheng Ann
FFEHE

Department of Computer Science and Engineering
HERRBRTREA

Funded by Innovation and Technology Commission

HEIFRR R EZEE
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AUTOMATIC ANALYSIS OF BREAST CANCER

HISTOLOGY IMAGES

ERNFESRBRMEIIREFRELGPEDEAILREES

Using deep learning technology to automatically detect metastasis in breast cancer histology

Metastasis detection of breast cancer histology images with cascaded convolutional neural networks

ERNFESERMRLRERENR PRAEEEBEER

The detection of lymph node metastasis gives an important
aggressiveness indication of the invasive breast cancer.
However, visual inspection relying on pathologists is
time-consuming and expensive. To enhance the diagnosis of
breast cancer, we propose a fast and robust method to detect
mitosis by designing a novel deep cascaded convolutional neural
network.

MEGEBEERLHILRENMRER BEEMNERIRFESD
MASKBFREBENRAMHE TRHREREAMFS MRS
ERFAESBRMHNBHTCHRRSE AURABI R PEEIR
BIERBEHDORMAME WEIILIRENSE -

The deep cascaded neural network is composed of two components:

First, by leveraging the fully convolutional network, a coarse
retrieval model will identify and locate the candidates of
mitosis while preserving a high sensitivity

Then, based on these candidates, a fine discrimination model
is developed to further single out lymph node metastasis.

ERZES2ERMHNBASECSIMIS

B EAESSEKRMEARKIR 2ZEETHRESEHENEG
EoHEHAEAIRMAE

AR EREESIMENNHERERLGERRPBRELKE
EHEBHNERUE-

Prof. HENG Pheng Ann
FFEHE

Department of Computer Science and Engineering

HEBNSRTIRAR

Funded by Innovation and Technology Commission

HEIMBKREZE
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EBEIEEZENA

COMPUTATIONAL DRUG REPURPOSING
BREBHEFITEMNF AR LARBERANEE

Identifying new indications of clinically approved drugs for

treating cancer specific to a particular patient

E ¢ P ¢

& - N <

)
‘ HER4H
Control

)

Conventional anti-cancer drug
5-flurouracil (10mg/kg)

BEMA

New indications of an approved drug
Fluspirilene (15mg/kg)

[ ]
& 8 2t B

Mix of two drugs

5-Fu plus Fluspirilene

We found that Fluspirilene, a psychotropic drug, effectively inhibits an enzyme which has high
level expression in a variety of cancers. Its performance in reducing the weight and volume of

tumors is similar to that of a conventional anti-cancer drug.

BMNER - EREREYRAOMERRING —BEBRNSBEENEQB -TREMM/E

BHNEENER YREAFERMUEZEYMESE

Liver, colon, lung and bladder cancers are common causes of
deaths worldwide. Surgical resection and conventional
chemotherapy and radiotherapy are likely to fail because of
tumor recurrence and resistance. Hence, finding appropriate
medications on a personal basis is now being intensively
researched. We have recently developed a series of computer
software to realize automatic identification of novel indications
of approved drugs for the treatment of patient-specific cancer
subtype via targeting the pharmacological oncoprotein mutants
of a particular patient. In real-world applications, by utilizing the
in-house in silico tools, we managed to reposition several
clinically approved drugs as anticancer agents and filed patent
applications for five of them.

FE-KEE-MERERERZXE RN KRB - IKRFM-
EEMNERNAMERS IAEEEEEMAEEREN -E
AR OAREERAESHEERERANBRA E &R P
ARET —RIEHNEDSHIATEYHABRNERRG  #HH
FAREEENERRNEEQETEYRE HEEENMAR
ERRERBERANFEEE - RARNERERATEAERMAN
MEFEHRIXLEEMFEFANBEE LAEPRERFT ERM-

10 INNOVATION

+ Repurposing existing drugs greatly reduces the cycle and cost of the
research and development of new drugs

+ The development risk is reduced since existing drugs are approved
and have been shown to be safe in late-stage trials

+ In a general sense, the applicability domain of our toolset could be
expanded to treating any kind of diseases

- EE BER AR AT LA K K 498 X B 3% R B B0 4 A 3 R R EL R A

. ig%ﬁa%%ﬂ%ﬁl CHZ2UTERABRKAAEE AENERBRK

- RMMRMES LA NBERERARET—EER

R8I Prof. LEUNG Yee
IPLIE R EIEE R Department of Geography and Resource Management
RIEIMAH AR Institute of Future Cities

R EHHIE Prof. LEUNG Kwong-Sak
STHER 2B TI22 R Department of Computer Science and Engineering
RIRIFEAZEFR Institute of Future Cities

ESCE#HIZ Prof. WONG Man Hon
ZF =18 L Dr. LI Hongjian
FTEER 2B TIZ2 R Department of Computer Science and Engineering




ARNHGESENE RS ERPAEERS

AN INNOVATIVE MULTI-TARGETED HERBAL FORMULA
FOR MANAGEMENT OF METABOLIC SYNDROME

EXPERIMENTAL PROCEDURES

Herb extraction

LR 373

Chemical authentication

BERE(CREE

platform of cells and animals in the laboratory

Investigation of the biological activities using our scientific

NEmmAERTaE

HERBS TO BE STUDIED

TTEHE RS B ~ PR 0 B ~ B2 I 48 > A0 470 A5 B AT AR 2RI

- e ——rr —"'""""“."EWW i Gl ”,_,.w
AEETEE - | -1 2345678 8101121 =12 34587890 NEE
- Y il i sisakiiai 000 hlnialll vidh
Momordica charantia Schisandrae Fructus Crataegus Fructus Milk thistle
L BkF s EOE]

Metabolic syndrome (MetS) refers to the clusters of risk factors that lead to
increased episodes of cardiovascular disease. These risk factors include obesity,
non-alcoholic fatty liver (NAFLD), hyperlipidemia, hyperglycemia, etc. MetS is
becoming more common in Hong Kong, with a prevalence of 19.2% in male, and
23.2% in female aged 50 years or above.

Since the pathogenesis of MetS has multiple metabolic origins, pharmacological
approaches often consist of different drugs which target at individual risk factors:
lipid-lowering drugs, antihypertensive drugs, hypoglycemic drugs or weight-loss
agents. Yet, this combination of drugs would pose various side effects. Functional
foods or nutraceuticals have therefore attracted great attention. The aim of this
project is to develop a multi-targeted herbal health supplement for the
management of MetS, focusing on obesity, hyperlipidemia, hyperglycemia, and
NAFLD.

REGESERSEAHRD(EEEH -FEBEEEHF SHE -SOES)RERE
HRERE ETIEMBOMODERFNAR AHGAENREEEBARAEE H
50U LM BEMMZMBRESFN#A19.2%FM23.2%°
HRAHGEERSEREREELENER TR S ERAMER AEKERE
FEHZESNHBARAFRERENEYEESER EERERE - S NEE FIESE
HABELZ - BEELEYESEBASER R RIt - TR RARERRAH R
WEN FAEEHEARAHAGSENSZSERNPREEZER S T EHHER -G0S
I #& F JE B RS AS A AT -

» The multi-targeted herbal health supplementis
developed through evidence-based research

- Experiments are performed to identify the
efficacy and mechanism of action of these
selected herbs using in vitro and in vivo
platforms

- Results obtained will allow the initiation of a
pilot clinical trial on patients with MetS in
Hong Kong

- PAEERSNMAUNEYB B REAER

CMAMmIE RSN BRI EE
BEREFEENRRM 1’F ?%Hi]

C ééJ:E’J&'JS:‘C*E%%%’EWJ%ﬁEﬁELMMWTAF

RAHEERAE

z

EAHKNAEER KA

¢

Prof. LAU Bik-San Clara
RS E 6

Institute of Chinese Medicine

thE R B SRR

Funded by

Innovation and Technology Commission
AR EER

Collaboration with Venture Tycoon Limited

BIEBHARERRAT
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Use Of Remote Sensing Techniques In Ground Deformation Monitoring
For The Hong Kong International Airport
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ENVIRONMENTAL &
GREEN TECHNOLOGIES

& 78 Bl PR 1 15 3th [ 70 [F 18 R EL Al
USE OF REMOTE SENSING TECH

NIQ
GROUND DEFORMATION MONITO
THE HONG KONG INTERNATIONA

-
>ZC
@

Googlé Earth

Changes in height of the infrastructure at Hong Kong International Airport

ERERRSERNSEZCETE

The Hong Kong International Airport (HKIA) is one of the busiest
- Mean settlement velocity as well as time-series settlement will be

transport hubs, serving over a thousand flights daily. To ensure
smooth operations, effective measures are essential for the close
monitoring of ground deformation. Traditional measuring
methods fail to serve the purpose since huge area is involved and
the operation of the airport cannot be disrupted. In view of this,
we developed a ground deformation monitoring system using
remote-sensing satellite signals, and customize the hardware
and software modules with respect to the monitoring workflow
of HKIA. With SAR (Synthetic Aperture Radar) tomography, our
system provides long term and large-scale deformation
monitoring of the infrastructure of the airport, thus maintenance
work can be done in a timely manner when necessary.

ERERREREERRENNRBRAZ — SXRB BT M
H-ERFAEFGIEXMALBAEREN S EIERRT B
MiBhtER MARSZETEFE EROVEFEZREERER
ERE-HARZTHAERBEGREAMBEFLENAR I

retrieved monthly using high-resolution (3 m) SAR images

- We propose to integrate persistent scatterer SAR interferometry

(PSINSAR), distributed scatterer SAR interferometry (DSInSAR), and
small baseline subsets (SBAS) methods for the monitoring of
different land types so as to improve the monitoring capability in
complex land surfaces

« The system can also be applied in ground subsidence monitoring

and urban infrastructure health monitoring in other area of Hong
Kong

- RSB ERARRNE (3K) SARE B i% R T390 2 E U KR FFEF

HI IR

- HMRHERFRESARE SR (K ARSI BESARTF SR E-PSInSAR 5

AU ER ST BE SARTF 5 Al 2 -DSInSARF/NE 4R -SBAS) B2 A 7 [F BE ih
A U B R ROEERREN

« 252 AT LU R FE FA B B R B B R R 3t & B3t T T P A R B R AR

¥ /R

RIBEHRENENTERERNENEGRREBRE-FIASARE
ARG EN RETUEATERBSEFNBER T REAENE
BRiEthE AR ERNTEE KMETEERETHEELF

Prof. LIN Hui
WIE
Institute of Space and Earth Information Science

K% st Ik E AR B PR

Funded by Innovation and Technology Commission

HA R R EE

Collaboration with Hong Kong Airport Authority
BEBHATRKIEEER

I4 INNOVATION



BTE
CHECKERED PLAYHOUSE

Interior of the first Checkered Playhouse in Gansu (Apr 2015)
E—HEEFENERN(2015F48 HE)

Checkered Playhouse in Yunnan (Mar 2017)
f_Lﬁ"'ﬁﬁE’J%¥E(2017ﬂi3}%)

Easy On-Site Assembling of Checkered Playhouse
BFERZEKBERS

Checkered Playhouse is a lightweight prefabricated building
product developed by The Chinese University of Hong Kong. It is
designed with careful thoughts on climate, structure,
manufacturing, construction, transportation and maintenance.
With its easy-to-assemble feature, persons without professional
training or even students can finish the construction within days.
The playhouse can be dismantled and reassembled at a different
location, or be fully recycled, with no construction waste
produced. With great assembling flexibility, the design can easily
accustom to different environments and requirements. To date,
58 Checkered Playhouses were built in villages across different
provinces including Shenzhen, Shanghai, Beijing, Gansu,
Chongging, Xinjiang.

BFERIRERPXAREABRERUENENEREEER B
—BMRAMAETRIZ- G RE- BE - BR - MEFZEE
B-TRFERIZEBEETSBR HNEERARTBEXZIGNA
TCEERREL U USHERE M RATHURMETREAR -TH
FREIBEBRFRBEZHER REXTZEWK EFFEELR
EEHN -RIBESE - AIERRBRFRARREREATERMEC %
RESEASSERFEIBR MR- LB - R -H#E-
EB-WEF-

Flow Fabrication of Checkered Playhouse in Factory

ITHREFEERFE

« Characterized with rapid erection, minor foundation works, zero
construction waste, re-usability and exquisite spatial experience

- Best suitable for circumstances where houses have to be built
within short periods or when heavy machinery is unavailable, e.g.
rebuilding work after natural disasters, school building at remote
underprivileged rural area

-« A green solution to events such as exhibitions where impermanent
constructions are needed. All materials can be recollected and
reused, hence construction waste can be significantly reduced

BER H5tERE FEERSIUR TEEERA TRABR

HI[I}

A Em

>al
M

BARENREREANEE X ﬁ?i&kgﬁ!ﬁﬁlﬁmﬂgﬁiﬂ’%ﬁﬂ%

FRBEYH AR B St ER K

Prof. ZHU Jingxiang
KRR

School of Architecture

BESMR

Collaboration with Unitinno Architectural
Technology Development Company Limited

BERHATERERENKRERAMRAR
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ERERRRZFTARE
AIR POLLUTION DECISION SUPPORT SYSTEM

The monitoring sensors include CO, SO,, 0,, NO,,
Prof. LEUNG Yee
Department of
Geography and Resource Management
Institute of Future Cities

CO,, temperature, relative humidity, air

pressure, and radiation.

BRLES A B — AL LR R A g R TR TSR
SHIERBE Y RE TRENNENS. wiﬁﬁﬁﬁ%gé

Prof. LEUNG Kwong-Sak
Department of

Computer Science and Engineering
Institute of Future Cities
KR TR IEFR
STHEBRISETIESR

REHEER

Prof. WONG Man Hon

Department of

Computer Science and Engineering
Institute of Future Cities
STHBRBETIESR

ECEHIE

DM : Date Mining Module (8iBiZIEIER)
DB : Database Module (Zi#5E1&15)
DIS : Display Module (AT#R{C1E1E)

QS : Query System (ZE#H#E1R)

-

&= [

]

Mobne Sensors J

{iﬂ

Aerial Moblle S s
FHEX

MEB MG EE ZEh B

WIRREE

Air pollution has become a life-threatening hazard that exerts a

serious impact on the sustainable development of our cities. The * APDSS is the first system to amass and integrate multiple
sources of air pollution data in Hong Kong

measurements from stationary ground-based stations are

. . + Our specially designed sensor node allows measurement of
relatively costly and they are generally too sparse to build a multiple pollution and weather variables at the same time

complete and accurate picture of air pollution.
P P P * The modularized sensors are equipped with configurable

We have developed an Air Pollution Decision Support System sensing capability, Plug-and-Play function, and support
i multiple wireless communication links
(APDSS) that puts together all relevant multi-scale and
multi-source data for the investigation of and decision-making * Depending on different needs, the Modular Sensor System can
be made wearable, stationary or vehicular
on urban air pollution. We have also developed a compact
« The system is applied to the Community Weather Information

Modular Sensor System with expandable plug-and-play sensor Network (CoWIN) jointly hosted by IOFC, Hong Kong
i i ibili Observatory and Hong Kong Polytechnic University with over

modules and multiple Wireless Sensor Networks compatibility. 100 secqné’éry schoogls, C?g“ect%g T e ki 3(’” woather

ERSRHABESBAAR ERATHARAYRELRE nformation in the community

FEBAEMMEERENMNESEERE B2 HHEHR 8 * APDSSEEHBEEEARMRMEAZEERSHRBBRENRSL

ARUEEHERNERSRE R CBBIRH MRS NFRAES SRR AL

b 7o oo & Esh 4 5 B D

ARBHHEAHEZRERARZERMAPDSS BET . ypiyueasmasnelReARnERANE 1553

ERE-FRRENERABE UEEFRBETERSRNAE BESERE

MARR-RAERFT —EHENERLCERBAR RRRE CEREE ERCERETUSE BRSNS EEE L

AERMNEGAAEREER TRAZEAERERBAE T T

23]
BMHNHEXRIE!
EWEMDEERN

RRFHAEFR-EER szé.‘f ééiilk%
E}Jﬁlg@ §(C01WIEN) HBIBL00FFHERHE, —

16 INNOVATION



Prof. HUANG Bo
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Hong Kong and other cities in China are suffering from serious air
pollution problems. Public awareness of ambient air quality has ° ¢ 3 ..“

been growing since poor air quality can cause serious health ® [ ‘_1‘ = 6’§,
problems. Monitoring of air quality is probably a starting yet ® (o5 sosopgms ¥

el 25 R
crucial step to mitigating air pollution. However, due to high R o Rl e um
. @ HEuE [ [ ] (,
WEET: 200 7-07-06 12:05:14

operation cost, ground monitoring stations are usually limited

l:'.'-:\& e
and sparsely distributed, rendering them insufficient to capture e =+ p AW g ==
large spatial variation of air quality over a city. Gacge = b % =
; ) :
In this project, we have devised a spatio-temporal statistical @ -

model that utilizes MODIS data, AERONET data and
meteorological parameters to improve the estimation accuracy.
By using this new Tnetho.d, pef)ple can access real-time air + The model provides estimation and visualization of air
pollutant concentrations, including PM2.5, PM10, NO,, Ozone, pollutant concentrations in real time at any locations in

SO, and CO, with higher accuracy at any locations. Hong Kong and mainland China
+ A Smartphone App, TouchAir, has been developed for real

RE EENMPEETZIETREEN TR SEETE -ARER time air pollution information access; routing planning for

ERATfRERE AN R A EA R ERERA TR outdoor activities; and public health correlational studies

SR EERHNN TR SLMN AR EH - BENLTH - EEA + The App can also predict PM2.5 concentrations in 24 hours

NEANEFEEREEZE BHtEERENGEBBE AR T

BNHRT RERBESEEARTHAEH SN ERSRYEE * el S L AR e L B R e
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Easy-To-Setup Wireless Smart Counter Assignment System

5% ZRNEGEERFEUI KRR

Cloud-Based Smart Service Queue Management System

Bin S RERBHRIZEEERR

Deep Exiraction Of Manga Structural Lines

FAREMCHRRIVEEEBE

Efficient Mapping Algorithms For 360-Degree Videos
360EERRIARNIRIEREE

ACT - Automatic Chinese Typo Detection System
3z iE F BB R R R

Virtual Campus System

20
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22
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| Queue 2 Service Counters IQueue 1 Service Counters
€36 | €35 | €34 | C33 | €32 | €31 | c30 ﬁzx?-. c28 | €27 [ c26 | c25 | c24 | €23 | c22 | c21 | c20 | c19
. PR . = )
Call & ~ Calling Queue 2 when
Display ™~ ~\ Queue 1 is empty
Queue 2

T Queue 1

Our easy-to-setup Counter Assignment System is designed to fit different queue settings
and even cross-queue operational needs.

BAIRAORBIEMCDAERE

At occasions such as arts/sports/entertainment festivals,
exhibitions, or at transit hubs such as airports, service counters
often need to be set up for registration, admission or other
services. The number and configuration of the service counters
have to be adjusted according to the venue, time periods and the
needs of different service providers. Commercially available
counter assignment systems require equipment installation
process commonly supported by relevant building and cabling
infrastructure, hence lack the flexibility to serve the ad-hoc

nature of the above circumstances.

With a specially designed wireless communication mechanism,
our novel counter assignment system can flexibly meet the
different operation requirements in all different occasions.

RARZNGF GIWMEN - B REZTDEH - RERE T
BIZERERA REZREKBEBEUAFEC ABZHEMRE
ZA-RBEMNBENRETRS S - BRUARFTRAEEFHN
EXMRE B LNRBEUSERAR FTREERFNEE.
BHEEEBERE RZEM AERCU LS SBERAESEN
EXRe

HARFNRBEUSERA FRABINRFANEKEH M
HJEMEEGTFTRASEHNEFEER.

20 INNOVATION

REHESTRNHEERREEEZERIIEETER.

 Portable, can be set up easily and quickly, flexible
- No network or power cabling

- Specially designed wireless communication mechanism eliminates
interference by other wireless communication signals in the same
venue

+ Can link different set of service counters as needed, and support
cross-queue operations

- Easy to configure relative directional signals based on ad-hoc
queue exit

- ERE-ZEREBE -ERAEUES

. g;a!%é%‘l'ﬂ’ﬂﬁﬁ%iﬁﬁﬁﬁi’ BERAARFERRIZRENIIRELRA
£

- BEEFE R EE R TR R BRSO I 37 3R BRI E (F
- AR EERISHERE QU BN EZARFRE SRS

Prof. CHENG Chun Hung

BRI

Department of Systems Engineering and Engineering Management
AMIRETREEZA

Funded by Innovation and Technology Commission

HAM R ZEE

Collaboration with Hong Kong International Airport and Hong Kong R&D
Centre for Logistics and Supply Chain Management Enabling Technologies

SEBHEETBERESREBY AR EEEEERARMMAZERO
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CLOUD-BASED SMART SERVICE QUEUE MANAGEMENT SYSTEM

ARE SR T AR E SRR RS AR

Facilitate real-time resource planning for servicing near-term customer needs

under ad-hoc circumstances

n...-

Test Airline
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Test Airline Calling

DEST

DEST2

433 PM

Prof. CHENG Chun Hung
BER B

Department of Systems Engineering
and Engineering Management
AMIRETRREEZA

Funded by Innovation and
Technology Commission

HEMRRELE

Collaboration with

Hong Kong International Airport and
Hong Kong R&D Centre for Logistics
and Supply Chain Management
Enabling Technologies

BUEBHEETBERESR
EBYRRHEEEE
& R 5% i B 38

Ticket Infarmation

Last Calling Last

A Request for Service

BWABRZRS

Ready for Issuance

EHTIEN

C iPad mini with
Portable Thermal
Ticket Printer
iPad miniRK A #E = 2
REFITENH

Last Calling Last D

Request handling
progress being
shown and informed
to corresponding
queue ticket holders
FFEE N BT U B A M A
RIRFBEEEE

In transit hubs such as airports, flights are sometimes delayed
due to unexpected weather or other incidents. Distressed
passengers may change their needs that require corresponding
service providers to re-allocate resources to meet all different
demands. To support the urgent management of such chaos, we
designed a customizable queue ticket management system
which can be easily set up for collecting updated requests from
customers for service providers to make collective plans to
accommodate all the needs.

BEERBERANEFREERIX[ABINCE  UBREW
HRMEEMMERB - RBEERRNRENSIERER BN
ERERERRENNRBER - HAREEEHREIBR &K
MRAHTEAEEERRREMESZZENBRBTHEEER
BOERBEERBTRELESEENENER - KMAELE2
NEHURRE A EHRE-

+ Cloud-based data allows customers at different locations to
queue for the same designated service. This helps to avoid
assembling too many customers at a single place at the same
time

- Portable, wireless, and easy-to-setup

+ Support multi-level administrative and operational handling of
multiple queues

« Continuously keep customers informed about the processes in
real time and communicate with them in organized manner

* Bin SRR S E TR A EEE AT LUK R 8 (R R — 35 E BIARES B2
REFIB G T R B RIS R IR IR

* XEEHRIINSEEEERERF
C BRAHEERERE FESMMRERNER
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(d) Extracted lines  (e) Region map of (d) (f) Depth layer of (e)

()] n;;u o (c) Output (d) Vectorized

Online
S ---| CNN model |"'“ e Dliline

Manga synthesis

Symhesizad mangas':

Line drawings

(b) Training dataset

Prof. WONG Tien-Tsin
EHEHE

A Extracted structural lines from a
manga image using our method

C Application: manga depth
reconstruction

EERBRRERGER R EEREERER Department of Computer Science and Engineering
SERRSHETESA

B System framework D Application: manga colorization Funded by Research Grants Council of Hong Kong
RIFIEDR FEH.BELE HEBMESHEEY

With the wide popularity of portable devices and the low-cost distribution over the

internet, there has been an increasing trend to convert legacy manga to digital form.
Comparing to traditional paper-based manga, electronic manga or e-manga is more
visually appealing as more visual elements, such as color presentation and
powerpoint-like animation, can be easily introduced. During digital migration,
extraction of structural lines from pattern-rich manga is a crucial step. Unfortunately,
itis very challenging to distinguish structural lines from arbitrary, highly-structured,
and black-and-white screen patterns. In this project, we present a novel data-driven
approach to identify structural lines out of pattern-rich manga based on
convolutional neural networks. Our method can benefit the manga industry in
migrating legacy manga to digital manga, which includes a large set of manga-related
applications, e.g. manga colorization, manga vectorization, manga retargeting,
stereoscopic manga conversion, etc.

BERIRENABNER TRIZSEBELTHRBRREANEIREEELEFE
B BEFEEEHELILRREEEARI - BEETRESE XNAMAFGENSGS-
RN EEFHNEEREEFLEAENMARELI R -ERERAER - EHARANERE
EPREBEHINHR B+IRBN - ATHRREEBE RMARE T —EERR
EHGAZHNEEEBRENE S JUREENEEEETERRNEBR-EMR
RMfTUEZEANEEEF 2P AFEE L6 - BEXE(C - BELRLESF-
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3 Fl G A

gl

Our method outputs clear and smooth
structural lines regardless of their scales
or their positions relevant to the
patterns, or even if these lines are
contaminated by and immersed in
complex patterns, such as irregular,
tone-varying, or even pictorial patterns

By learning high-level semantics of
manga images with the help of
convolutional neural networks, our
method can extract clear and smooth
structural lines from manga images with
arbitrary screen patterns

Our method substantially outperforms
other state-of-the-art methods in terms
of visual quality extraction efficiency

MGEBERESSERDNUENK
TmBRBEREFARUN HEN-HE
F 2 = B9 > 39 ER AT A o R BUE M
HEBR
BMRESBEME RMNHZARTNER
BEEEANESEREELMENLE
TR ER
BN SENRRA RN ERER
BRAENEEHEZ



360-degree video frame

360 R4EME

360-degree cameras
360EEBRE

Recently, Virtual Reality (VR) has become the basis of the future
I.T. industry. Different from flat displays that display flat videos,
VR devices are able to display 360-degree scenes that are more
close to human vision. To display VR videos (or 360-degree
videos), spherical mapping is usually used to display the stored
data in a 360-degree view. However, classic spherical mapping is
inefficient in generating high-quality (e.g. 2k/4k image
resolution) 360-degree images/videos. Blurry artifacts are quite
common when the images/videos are played on high-resolution
displays. To efficiently store and map 360-degree images/videos
with high quality, we propose several novel mapping schemes to
enhance the quality and the efficiency of 360-degree video
mapping, including fast isocube (novel six-face) spherical
mapping, rhombic dodecahedron mapping, unicube spherical
mapping for dynamic environment mapping, and HEALPix
spherical mapping.

EEUERFEB (VR BEAZONZAXERHR AT T—R
ITEXEZRMNER AINEENETRE VREETURET
360ERG BEMEAENEARE -AM VRRFEFEHN360
EREMGENREZ G AR —EARNRBMNRBRAER
E2kH4KkER FEBGEERR T EANAEREEHARK
NSz ERGERBER LB MEHRXENBER-
ATIRES3OERFENEGEEERBYF - RMREZENHE
H360ERBHNRMAR - BEREFUHFRKERMR -ER+
“EBEEB -Unicube B BRIRIER M - HEALPixEKE B M Z -

Existing (cubemap)

Ours (isocube)

Comparison between existing cubemap and our proposed isocube

¥ LB 3R A BO TR B 59 A0 8 P34 i B9 1R 33 35 7 75 B BK 1 AR Y

Rhombic dodecahedron mapping

ER+ _EiEnR S

Prof. WONG Tien-Tsin

HEHBRHE

Department of Computer Science and Engineering
SHERSERTRESR

Funded by Research Grants Council of Hong Kong
HMERMEEDRE

* Our method can benefit anything that involves spherical mapping

and playback, which is a key feature in 360-degree video
streaming, VR networking and digital entertainment

« Our mapping schemes can be applied directly to all existing VR

videos/360-degree videos on existing hardware platforms without
requiring any further effort to build new hardware platforms i.e. no
extra cost

« Our methods can greatly improve the visual quality of the mapped

360-degree images/videos while remaining efficient. Our method
achieves the maximum efficiency with GPUs while maintaining high
fidelity and dynamic effects

- BN SET MR EATERERMERED > HRE1E360
ERAET  VRRARBEKN  URBFREEZNECHERA

i %
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ACT Automatic Chinese Typo Détecti
P RPN EERBRGR

ACT IIAZ AT EEMERFBERE

e
ACT IMAZEATEEMER

[EERAERA
TR, FERTE THER

The system will automatically detect the errors and offer
replacement suggestions of the input sentences.

AREEHEHANDFRERHER S EIRMEERS

Colloquial expressions, abbreviations and slang are integrated
into daily language for teenagers. Such behavior may lower the
Chinese language writing proficiency of many students. In view
of the problem, CUHK developed an error detection system
called ACT, which is based on Big Data Mining and Deep Learning,
and in conjunction with a unique intelligent algorithm and a
novel scoring mechanism. ACT is the first of its kind in Hong Kong
and targets local students. It took just a few seconds to analyze
an article with thousand of words. For every detected error, ACT
will also try to offer replacement suggestions.

BEMXARRDIFEARGRE FEAEZEEASAIRD
A R HE EERRUPRERERETRANBR BI2
ENPXERKTFEAMRIAZE - ARRIE - FPREBKRRE
TERHBER IR AERE I RSBRNTEZEHEEIMN
MANTFIEH I AET —ERIAACTHRXEFNEFEA
AR EREREEATHBLEESITENENPXERANRR
ACTRREEVENREETURMA N —RBTFHIXE-H
REe—@AHNINER ACT TEEAREZELHNER-

2L INNOVATION

BRHER
"R ERE T,

ERERF
"B, FERE T

Prof. WONG Kam Fai
HITEHE

Department of
Systems Engineering and Engineering Management

ARTIREATEEESA

= AR
= Wi ERIE THE

AR EEFEER. o
BB T YERLLE o E/MAIER

THe L ERIE T

FERIER—ERAREREN/EFES -

BESRAERES (BIRAE)

BEAT B2 | T BRE THE

AEAREEHS -

g EREZEE
3 FERIE &, TE BRI TEEL WER TAR, —@ZE

* Large amount of articles can be processed in a short time

with a low error rate

+ Scores are assigned to potential corrections based on big

data mining, deep learning, and a unique intelligent
algorithm so that users are always offered the most suitable
replacements

- Database is continuously expanding and being optimized

through big data mining and deep learning

© AIRED T AE X E > 58 3R R MG
CRRERAREZE AESARBRNESREEATRE

ERBEHTD WMRERSENRIERE

c WEERZEBAUBEZEENAESBERMFHER REL



360-degree video frame

360ERIAME

We have developed a virtual campus system and have
constructed the virtual campus of The Chinese University of
Hong Kong (CUHK) based on the real scenery. Exploring the
virtual 3D world as avatars, users can not only learn about the
architectural, cultural and natural environment of CUHK, but
also interact with other users. Dynamic environmental factors
are merged into the 3D campus model, allowing users to
experience the seemingly real CUHK campus from all locations.
This novel communication medium serves as a platform for
developing smart campus by providing a comprehensive social
experience at scales from personal activities to socio-spatial
practices for teachers, students, alumni as well as the public.

BEMAZET —EERRERF LRBEEBPXKRBZ(FXR)NE
B RERBYEPARERRE-BRAUUEERATHAEI-EAZ
HERUHRAEERFTPANER AXREEEARB LHH
AR ARESH ERRERBEPANEESSBE LRAD
ENREHBE RESNRSEM AR BUNREHR - EHE
EMNESHRNBALE REUEARAIRERREES LB A
REREZH HAEREERERUT —EEENER-

Users can interact with each other as avatars in
the virtual campus

BEANEEATRAEI RERKEREtEREE

Prof. LIN Hui

WIBHE

Institute of Space and Earth Information Science

K ZE B IR E B 2R AR

Funded by National Natural Science Foundation of China
HERERARBESEY

Collaboration with Peking University

BEBHAILERKRE

Our method can benefit anything that involves spherical
mapping. The system is developed with three levels:

- Opensim-based collaborative geographical scene construction

* Merging dynamic environmental factors that are relevant to our

everyday life e.g. day/night time, seasons

- Providing an immersive fusional experience for users’

interaction, communication and social activities

EBRAGOB=EERX:

- MOpenSimiGZ e Z RBIBEB=-HES
- HMEHEAEETERANDERERE, fINAER THE
cRERERRNISNESE  EREFES @il #EITHREH
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High-Speed And High-Resolution 3D Imaging System
BREBEZERBRR

Structural Coloration of Metals

TBEBLEE

Levitation Actuator Using Near-Field Acoustic
IS RRFEE R

Xl-Laser: Extra Large 3D Cable-Driven Laser Cutting Robot
A ZEf 3D 4REEEN AN EIME A
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BESRZMNBRRR
HIGH-SPEED AND HIGH-RESOLUTION 3D IMAGING SYSTEM

Prof. LIU Yunhui

B EEHE

Department of

Mechanical and Automation Engineering

A EIRER

Funded by
Innovation and Technology Commission

HEI R E A

System Specifications &R

Field of View 315
Capture Speed R&EEE
3D Imaging Rate 3DFR{&IRIAE

40cm x 50cm
25ms/FOV
60Hz

Measurement Accuracy FIEFEE <20um

3D scanning technology is widely used in a lot of different areas, such as medical
applications, fitness tracking, apparel design, human systems engineering, etc.
However, existing 3D imaging systems are still incompetent to capture high
resolution 3D images at high speed. Therefore, we propose a high-speed and

- Novel patentable technologies
+ High speed

« High precision

high-resolution 3D imaging system by integrating: 1. a novel stereo
photogrammetry algorithm and 2. FPGA-based parallel image capturing and . Low cost
processing technology.

- B EF AT

CHRHAREENERANSEER EEB2 RRER MEREURAR
IS EREBNZENGRARNERMAR RESEMENSKENZER - EE

GeoRA HMAEEUTMERHM HELSESFZERERHR: 1. KENI . EEE
BERGREE.; 2. FPGAMTETEGRERBERM - -

Applications FEFH

CAMERA [ENSHAFE INSPECT 5| ©
-

-

n

Doctors can make precise measurements
of facial features within seconds, and
illustrate to patients the reconstruction
results of the surgical procedure.

BEAREPENEREERE@PHFEC L
BRTREENFMUR-

28 INNOVATION

Precise 3D data help users to compare
their body’ s shape, pose and motion etc.
on daily basis. Records of the fine changes

in body will help design fitness /
rehabilitation plans.
ERN=HHBERRAUSKILRER &2
EMEBERNEME FRNSCARFtMR
IS /B E -

The 3D scanner allows instant analysis of
the size and orientation of the objects on
the assembly line. The corresponding
robot arm can then act accordingly e.g.
pick up / reposition / remove the object.

CHFHEERRTUNERSTES T LM
B9 R /NFN 75 401 > 1 T B 44 A7 5 BT WA (R HH AR FE D
B> BIUNMGEE - EE HIEFRWI
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STRUCTURAL COLORATION OF METALS

MABERERSUINMIZTUERNTSEELCEBERE
Cost-effective structural coloration of metals through ultrasonic elliptical
vibration texturing (EVT) technology

i 1000.0 nm

500.0 nm

0.0 nm

ultrasonic EVT technology

DBEBiResEImIsMiEtENLBEGEE

Optically variable colorful images produced with

Gratings have a rainbow-like iridescent effect because its
micro/nano structure reflects different lights at different viewing . Cost-friendly as no ultrafast laser system is involved
angles. With this phenomenon, we can produce arbitrary
optically variable colorful images by adding grating structure on
metal surface. Such technology can be employed in

+ Highly-efficient creation of full pallet structural colors

- Precise control of grating profiles and distribution

anti-counterfeiting and jewelry design etc. Commercial market « Production of arbitrary optically variable colorful images
usually adopts ultrafast laser ablation method to fabricate metal using structural coloration

molds for compression molding, which is highly expensive and a - BEFASEREBENAL KAFERDE

new mold will be required for each de§ign. Our u!trasonic E'VT A ENAEASFSEANEEE

technology enables concurrent production of a series of precise

and controllable micro/nano grating structures at an economical - AR X AR A AR A RE 5

cost. CAAEEARASRAERRNERERBEER

AMEEGEUBAECNEEE RERAAEMMAREBEBEETRR
BAAERSAREAGNI - BERNERERIE M7 L& 5 M
ITHEEBRE KMEEREAREAURNER - EHEKMA
FERARREMGBAREE UREHN IS - BERmEELEHRABER
ESREEMRNEEERNEBER RARE MASEE
B R RF— R E 6o IR BB B IR 03 0 TR M7 BELL
BRA—RBEE—RINEEBTRZOMK/ARAMGEE

Prof. GUO Ping
WEHIT

Department of Mechanical and Automation Engineering

HMREHETERR

Funded by Innovation and Technology Commission

HAEE R EEH
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LEVITATING ACTUATOR USING NEAR-FIELD ACOUSTIC

AREIEE N EHNEHE-BR TR S

A self-running and self-floating actuator for non-contact

motion in designated two-dimensional directions

Components of self-floating actuator

B 7 EREN SR H4E AL

Non-contact actuators, such as air bearings and magnetic
levitation bearings, are widely employed in precision
machine-tools, nanotechnology, and metrology for their high
precision, low noise, negligible friction and wear. However, these
actuators have their drawbacks such as complex design, high
costs, constrained moving ranges, electromagnetic interference,
undesirable noise, requirement of clean air, etc.

Acoustic radiation force in the near-field of a vibrating source can
be utilized to lift and transport objects, which provides a
non-contact driving technology in addition to magnetic
levitation. This project focuses on a novel self-running and
self-floating planar motion stage capable of two-dimensional
motion with an unlimited travel range. The proposed design
exploits near-field acoustic levitation for object lifting, and
coupled resonant vibration for generation of acoustic streaming
for non-contact motion in designated directions.

ERARFHAMBBIHASHEEREARDB HIFTREESH
E-BRE - BERERSF EMREZIEANRBEERE HKR
%IEEJEH* AESEN BEELERIBEERMRME HIWERDN
Rt EENAA - ARNEIEE - EHTE - BRISURHRZF
RBERTERE

RBRETOSPEENEF N AUAREANMEAY G B
BRERWMIMNN S — B FREA B R SRR T —BH
ANERY BRI TEESIRB ENE_ IR RRERE
B ERENATEIRBRERRRREANG EMNABS S
RGBS EIEE S @&

Prof. GUO Ping
BWEHER

Mechanical and Automation Engineering

HWHEEEHEIRESEA
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EEEHER
Lcmgﬁudmal

mode

FpEd R R B AR BE
pBending mode Original shape

{1

HERSESER
Coupled mode

I].ipt:cal vibration

Y
Rl

Operation of self-floating actuator

BT RESBHEE

- Simple design, low cost, low power
* Unlimited moving range, no electromagnetic interference, noiseless
- Can follow the instructed trajectory with a high frequency response

« Applications may include: non-contact type flaw detection for

workpiece; laser processing with large dimension scale;
non-contact material transportation on high-cleanliness and fragile
surface etc.

cREEEHE RS E-EEER

- EEISEERG -BEWTE -BRS

- SABNREEEDR SERERWIE TR B ITEND
- AEAR THRENIFEBXIRGEBA X

SEE R REHCM

RE
I -ERFERRIGRELNIFEEEHNERS

Prototype of the self-floating and self-running actuator

BHERRTRHENRE
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XL-LASER: EXTRA LARGE 3D CABLE-DRIVEN

LASER CUTTING ROBOT

‘ XL-Laser system
XL-Laser& &%

Machines used in rapid prototyping and light industry, such as 3D
printing, cutting and engraving, typically operate in a smaller
volume or area. This is due to the significant increase in
complexity, weight and cost of larger systems, owing to the rigid
links and actuation methods that are currently used. A laser
cutter which operates only in one squaremeter costs several
hundred thousand Hong Kong dollars; while it can only operate
on a single planar surface.

Our team has developed a cable-driven large-scale laser
engraving and cutting robot that breaks through the above
limitations. To achieve a light-weight, portable and large cutting
area, the laser end-effector is moved through a set of cables
connected to it in parallel. The developed 4m x 4m x 4m system
shows its simplicity and expandability, where the cable
actuators and end-effector can be deployed easily at different
locations and with little limitation to its maximum size.

B — AR AR RE R B AN 88 T2 a9 8% 4 - W0 3 D T EN ~ 7] &Y 70 A 2
Rt BERFHE-—EARNMNIETEANTEET - HRARNEM
- EENNFTEHEERARNREMBESEN ERERAEDN
REmEF+oRBE-RETELTEERFE —FH KA
EREEEHTEET MEMEREETTE LETIE-

RAEBRAENRE AN EREMABERKRU LIRS -
BRPAZEBEFER BRETHPATELZRTHABRBEZER
HWHANZS EMERNRALTENNT BERER - EHEMKX
BRSEENBR-REMNAR x 4K x 4RRAKFREBHR - EA
BEREN BRERNGEHATEIUATZEFARAMUERE &
= A R RS AT B FT R — RR B 1) B 4 A O AR AR PR R LA e 1
ME—RGFRER-

Laser end-effector (connected by 8 cables)

LR (ERFER)

XL-Laser cable actuator with 4m cable
XL-LaserfV#2ER B iE (AR RIOK)

. Very large operational volume

+ Simple design and low cost

- Portable and easy to setup at any location
- Ability to operate in 3D

+ Ability to replace the end-effector for different lasers or even

other tools

c BREETERMARE

- AR R R AR

CEREEAERRERE

- BESUTE RS ERIBIT A ZIL]E
CEMERBATEERARBAEAUREMTA

Prof. LAU Tat Ming Darwin
BIERHE

Department of Mechanical and Automation Engineering

HHEEHEIREER
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DETAIL

CONTACT
[y

HEF XLKREZE

The Chinese University of Hong Kong

If you are interested in the projects listed, please contact

Centre for Innovation and Technology

The Chinese University of Hong Kong

NMETHESZSREARAEERE®R

FEFEEPXARBAFBAE P OBS

© 0 0 6

+852 3943 8221

+852 2603 7327

enquiry@cintec.cuhk.edu.hk

www.cintec.cuhk.edu.hk/exhibition

FHFTIXRE RIS
Centre for Innovation and Technology
The Chinese University of Hong Kong



	00
	01_Preface
	02_03
	06
	06_07
	08_09
	10_11
	14_15
	16_17
	20_21
	22_23
	24_25
	28_29
	30_31_20170929
	Booklet _Section Page_20170925
	P32_間頁_尾頁
	Blank Page
	Blank Page

