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Preface =

“Embrace our Culture; Empower our Future” is the theme of celebration
for the Golden Jubilee of The Chinese University of Hong Kong (CUHK). Being a forward-
looking comprehensive research university, CUHK has been embracing the culture of
innovativeness since it was founded in 1963. Our leading-edge research empowers our
future.

As a technology transfer arm of CUHK under the Faculty of Engineering, Centre for
Innovation and Technology (CINTEC) serves as a bridge between the university and the
industry and facilitates communications and collaboration between them. CINTEC
promotes CUHK innovation through active technology transfer. To achieve this goal,
CINTEC would like to share with you some of the latest CUHK research results through
this booklet.

Herein we provide the abstracts of the projects. For detailed information, please visit the
website: www.cintec.cuhk.edu.hk/exhibition, or contact us at:
Tel: (852) 3943 8221  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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is pleased to showcase its recent research 50th Ann iversary of CUHK
achievements and introduce to the public

how the University’s researches contribute to
the society.
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FAEFTILKRE
The Chinese University of Hong Kong

Embrace our Culture
Empower our Future

On 17 October, 1963, The Chinese University of Hong Kong was
established. Founded on the basis of the earnest scholarship and
modest resources of three tertiary institutions, the Chinese University
began with three colleges, 1,395 students, and about 100 teachers and
staff members. Embracing the mission “To combine tradition and
modernity, and to bring together China and the West”, the Chinese
University works hard, strives for excellence, and never hesitates to
reinvent itself to meet new challenges. Today, the Chinese University is
a top higher education institution in Hong Kong. It has grown into a
vibrant teaching, learning and research community with nine colleges,
eight faculties, a student population of more than 20,000, undergraduate
and postgraduate students included, and a staff of over 6,000 full-time
teaching, research and administrative members. CUHK takes great
pride in its achievements.
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University Research
Contributions to Community

Apart from teaching and research, the “third mission” of CUHK is to
apply its research outcomes to the benefit of the community, as a
repayment for community support. From 2009 onwards, the University
Grant Committee has allocated funding to the eight institutions for
knowledge transfer on the basis of their size and research strengths.
CUHK was pleased to receive additional support from the Committee,
and in October of the same year it set up the Knowledge Transfer Unit.
In March 2011, the Technology Licensing Office and the Knowledge
Transfer Unit were reorganized and became the Knowledge Transfer
Office. The new office is responsible for the development of technology
and community initiatives, as well as related contract issues and legal
matters.

Between 2011 and 2012, the University supported 23 projects with the
Knowledge Transfer Project Fund. During the vetting process,
“impressing the community and caring for the people” became one of
the requirements for approval. These projects applied the University’s
research outcomes to improvements in social, cultural, environmental
and economic areas.
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Areas of Excellence

The University Grants Committee has provided special
funding to the local tertiary institutions to conduct research
into selected Areas of Excellence. Out of a total of 15 such
projects, six are led by CUHK researchers.

¢ Chinese Medicine Research and Further Development

¢ Centre for Research into Circulating Fetal Nucleic Acids

¢ Centre for Plant and Agricultural Biotechnology

¢ Information Technology

¢ Institute of Network Coding

¢ The Historical Anthropology of Chinese Society
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The Chinese University of Hong Kong

State Key Laboratories XEHERE

CUHK has actively maintained research collaborations with institutes on 7 42 & 18 82 79 i 2 £ B3 /& B4 &
the mainland, resulting in the establishment of more than 30 jointresearch E# I #B=1+ @K SHFIRX I D -
centres, research institutes and laboratories. In 1984, China introducedthe B Z= - b B £ 1984 F # T H
State-funded Key Laboratory Scheme to conduct pioneering researchon it &| - st ¥ 45 EE T - R ILH B
specific areas to further support the country’s technological and economic &= - W SR FWE R A E B
development. These laboratories are of great significance and the [ 3 &l ?32 MEBEEE - B8 % E 4
institutes to which they are attached must have demonstrated the highest FEtE = & - e MerEr [3513 R B BEE
international-level research and possess the resources and technology to BR—ARAKERNFEESD - LA ﬁ =9I
accomplish the tasks assigned by the country. With the approval of the T BB XX NTHRFETE - D KK IHE
Ministry of Science and Technology of China, CUHK has established the R B MiE#E MBI XA EHS
following four state key laboratories: RE
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State Key Laboratory of Oncology in
South China
(Partner Laboratory in CUHK)

ERZEZNR2006F 1 - EKRE
Established in 2006, this Laboratory aims BARAMWERZTZHFT @ s+
at, on the foundation of a strong clinical MABEWNEE ZHEFRERERE
base, developing early detection techniques AEZEMN UTHEEZEARTE
and novel therapeutics for cancers that are
of high prevalence in Asia.
State Key Laboratory of Agrobiotechnology EEEYRITBEREHERE
(Partner Laboratory in CUHK) (BB X AKEBBHERE)
Established in 2008, this Laboratory aims at EREMRIIN2008F - DIERK
combining modern biotechnology with the EYMRENLEIEREEBEERNE
traditional wisdom of farmers and growers to HEE REWERN BSH
increase agricultural productivity, safeguard BEELEN RERBRRBRZZAX
food security, and improve people’s nutrition EAREE -
in China.
State Key Laboratory of Phytochemistry and Bt RBEYERSENA
Plant Resources in West China XRERHERE
(Partner Laboratory in CUHK) (BEEBEPXNAREBHEERE)

The Laboratory will draw on the expertise of CUHK and the Kunming &
Institute of Botany in Yunnan province to conduct research into the %%
modernization of traditional Chinese medicine and the application of #
biotechnology in medical science.
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State Key Laboratory of Synthetic Chemistry EHIEEREREHERE

The Laboratory was established in partnership with the University of Hong BB ZH P X - EEAENPER B -8
Kong and the State Key Laboratory of Organometallic Chemistry locatedin B# (tB B AR CERBE X EH SR
the Shanghai Institute of Organic Chemistry, the Chinese Academy of EHE &Y  FTEMEHESHYHHR:
Sciences, to create and identify novel chemical compounds with important & ff £ f&

structural and bonding features or with notable potential for practical
applications.




Focused Areas of Research

To maximize impact and benefit to society, CUHK has adopted in
its Strategic Plan 2006 the strategy of focusing its research
investments in five already distinguished fields of academic
enquiry within the University.
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Chinese Studies

As China takes centre stage in the world's economic, cultural and
political arenas, the bilingual and multi-disciplinary field of Chinese
Studies becomes an international hub of teaching and research on
China and an essential source of understanding for all things
Chinese.
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Biomedical Sciences

Biomedical research in CUHK straddles the conventional
boundaries of various academic disciplines and addresses health
issues from the molecular to the societal level, contributing to
progress in medicine, public health, and bioscience.
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The Chinese University of Hong Kong

Focused Areas of Research

Information Sciences

On the basis of its significant presence in Information Sciences,
CUHK, being the major internet hub for the region, will continue to
create and disseminate cutting-edge knowledge and technologies
that have profound impact on academia, industry, and society.

Economics and Finance

Economics and Finance builds strategically on the existing
strengths of CUHK as a leading Asian institution to develop the
Institute of Economics and Finance. The focus of the Institute will
be the Chinese economy and corporate finance and the emerging
financial markets of China and Asia.

Geoinformation and Earth Sciences

The Institute of Space and Earth Information Science (ISEIS) is the
only national base for satellite remote sensing in Hong Kong. The
Institute’s major initiative, a Laboratory for Tropical Monsoon
Environmental Remote Sensing, is a groundbreaking, state-of-
the-art, comprehensive laboratory in Geoinformation and Earth
Science. The strategic development of this Laboratory through
education, cutting-edge research, providing scientific solutions
and technology transfer will greatly assist in the enhancement of
life, the environment, and the economy in the region.
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S Ny Wide Dynamic Range Phase-sensitive

Surface Plasmon Resonance Sensor

RE RS E RS RE SRS IRERES

Prof. HO Ho Pui Aaron

Department of Electronic Engineering
By 285

&/ EIR

!

Supported by CUHK Technology Transfer Fund
and Innovation and Technology Commission

HEEPNABKIMEBESHAIBHRE RN

Collaboration with City University of Hong Kong, Shenzhen University
and Shenzhen Entry-exit Inspection and Quarantine Bureau
BIEBAREBHMAR - RIYIKE  REAB@EEES

™

Wide dynamic range phase-sensitive
surface plasmon resonance sensor

il HEp e s EAR U SR R A SH R IRE KR
Surface Plasmon Resonance (SPR) is a new optical technology for X EH & & Fi2H ik (SPR) E—TEEB - %
performing real-time, label-free (i.e. no need of any fluorescent probe ZH (AIEZTZNBE D F)NNELEYERE
molecules) detection of bio-related agents. SPR sensors are commonly fff - SPRERZEZERANERFATIE &8
used as a laboratory tool for measuring bio-molecular interaction ERERBIEEMHD FHEEE H HIMNDNAR
properties such as DNA hybridization and antibody-antigen binding. &SR MM ENRELS - SPREMA EZE RN
Current SPR technology also aims at the development of point-of-care BHEEBREKRG TS HSNENER
quantitative immunoassays.
In a typical SPR sensor, the signal is generated through one of the E#MWSPRERBZZBAE (i) HE - (ii) A
following techniques: (i) wavelength interrogation, (ii) angular interrogation E 5 (iii) X 2EEEEELE5% - B MHrOEA
or (iii) intensity measurement. However, they have the drawback oflacking BH ET T RXEMSEEFRE - AW T X
detection sensitivity required by the target application. Our work has B R T HEMHMUGRA H 0B EHEIR F Z
demonstrated that the optical phase detection approach offers up to 10 10 -
times improvement in sensitivity level.
Despite its better detection performance, the phase-sensitive SPR sensor & 24 1‘@ BSPRWKBAIRIERY  BEEHE
has one major weakness because of its narrow dynamic range. To REZSH T EfH 2 - $tH LB E - XM EME
address this problem, we have incorporated a white light source in our S SPRMABEXE - &4 1Xi HEWE R
phase-sensitive SPR. Spectral information is captured simultaneously EE XEZEF - FRHEER LB S E XL H
while we measure the phase. In the new design, we practically have a # & EHiEHR R AP N EESHE T & F
large number of interferometers working in tandem within a range of #® 7 E}j ERHENHE ZEBESBHLEBRSE
optical wavelengths. Hence dynamic range is no longer an issue. The final S EMSPREW A 2% - AR AREEE &
outcome is a highly sensitive SPR bio-detection system that operates fora & T & {F -
wide range of concentration limits.
Practical application areas of our sensor include measurementofdielectric EH BT EAR IS RENSMHE - E0 H
properties of fluidic samples, molecular adsorption monitoring and surface FRMBR U R EZET &L - HA W E B S FE
degradation. Typical applications are real-time label-free monitoring of ¥ XDNA - EAENM RSN ER R ZHEEY
bio-molecular interactions involving DNAs, proteins and viruses, S FHEBERER - ISHm=HRNE - #EY
quantitative immunoassays, drug residue testing and drug screening. This B Z GBI M EZ Y EFE - PN FFR T FH i
sensor is also being explored for various detection applications in medical ERHEREBEZEHZE £LERE M5 R E A
laboratories, pollution monitoring agencies and biochemistry laboratories.  # #& ~ & R F & &

Website #31lk : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=313




Chinese Visible Human Slicer

DETEATR 245

Prof. HENG Pheng Ann

Department of Computer Science and Engineering
ATEHANEBETIEE R

FFLHE

Funded by the Research Grants Council of Hong Kong
and Innovation and Technology Commission

HEEMAENB KEIFMBHREZEED)

EYBENR

Biomedical Sciencers

Human — machine interface

ABNTE

Chinese Visible Human (CVH) data is a big dataset with more than 3000
cross-sectional slices of a human body. It is a valuable and useful education
and training resource for students and professionals majored in medicine or
related disciplines. However, it is often tedious and inefficient to browse
through such a big database to find the slices we are interested in. A
human-computer interaction process simply via mouse and keyboard is also
an unnatural manipulation for those who want to find the corresponding
position of certain slices on the human body.

We develop an interactive system for the navigation of cross-sectional
anatomy based on Chinese Visible Human (CVH) data, named CVHSlicer.
This system is featured in real-time computation and rendering of
high-resolution anatomical images on standard personal computers (PCs)
equipped with commodity Graphics Processing Units (GPUs). Besides, we
provide users with a 3D printing model equipped with a sensor and a
transducer to help them easily and interactively locate their interested region
on the human body. We can navigate the cross-sectional anatomy in
arbitrary directions, by simply turning around and moving the transducer.

Website #31t : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=314
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1 Automatic Retinal Image Analysis System
to Help Diabetes Patients Prevent Stroke

AEER A EBE AP EMN
EEIMERBEEE DT 2

Prof. ZEE Chung Ying Benny
Dr. LEE Jock Wai Jack
Division of Biostatistics,

The Jockey Club School of Public Health and Primary Care

e ) &y

Stroke is the fourth leading cause of death in Hong Kong. Diabetic
retinopathies (DR) and hypertensive retinopathies are associated with
stroke. Retinal vessels are the only visible vessels and accessible by
retinal imaging technique. They have the same embryo origin,
histological structure and pathological change caused by diabetes and
hypertension with cerebral vessels, providing us a convenient way to
assess cerebral vessels condition. CUHK have developed an automatic
retinal image analysis system to assess cerebral vessel condition to
evaluate the risk of stroke.

In order to study stroke using retinal images, it is logical to study DR first
and expand the methodology further to cover new information for stroke.
However, there are problems with current manual screening process,
such as variability between different observers, difficulty in outpatient
clinics on image interpretation, etc.

Standard retinal images can be transmitted through internet to server
installed with the computer algorithm using advanced biostatistics
method to read pixel-by-pixel in the retinal images and analyze these
pixels to come up with measurements on exudates, hemorrhages, new
vessels and finally the overall rating of retinopathy. The method will
decrease bias due to human perceptions, reduce cost and save time.

With this technology, the CUHK research team has expanded the
application for stroke detection and determined important retinal vessel
characteristics specifically for stroke. The technology is now being
expanded to detect stroke for both diabetes patients and non-diabetic
individuals.

BEREN/RREAEEBBRESREY ST EEE
TR SRS
FERBL

Prof. MOK Chung Tong Vincent

Division of Neurology,

Department of Medicine and Therapeutics
R R ZE)8 R AR AR

S REHIT

(From left) Prof. ZEE Chung Ying Benny, Dr. LEE
Jock Wai Jack and Prof. MOK Chung Tong Vincent
show the automatic retinal image analysis system.
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Website #81lt : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=315



Innovative Computer Assisted Tumor Surgery

for Bone Cancer Patients
&7 47 BB Ak 8 B e B = BB B8 1o

Prof. KUMTA Shekhar Madhukar

Dr. WONG Kwok Chuen

Department of Orthopaedics and Traumatology
BRI REIGE A

HHRERIR

=EEE

Funded by Research Grants Council of Hong Kong g
REEMAENEEND '

Prof. KUMTA (left) and Dr. WONG |ttt
demonstrate the simulation of bone tumor removal surgery. &8
HREHRE (£ ) R=EREBERERE)EIS BRI -

CUHK pioneers an innovative technology - Computer Assisted
Tumor Surgery (CATS) to assist in complicated tumor surgery,
such as pelvic / sacral tumors removal and paediatric bone
cancers. CATS has been successfully applied to 32 bone cancer
patients.

In the conventional management of bone tumor surgery, surgeons
have to integrate two-dimensional (2D) preoperative images to
simulate a three-dimensional (3D) surgical plan. Surgeons often
have difficulties in accurately executing the virtual surgical plan.
Inaccurate tumor resection may lead to local tumor recurrence and
death.

The integration of all preoperative information by image fusion not
only allows detailed analysis of patients’ anatomy and tumor
position, but also enables construction of 3D models and hence
precise virtual surgical simulation and resection planning. The
surgical plan can be executed with the help of a computer
navigation system to achieve a high level of precision and
accuracy, ensuring clear resection margins and reducing the error
in bone resection from 10 mm by using conventional methods to
less than 2 mm. This technology helps increase the chance of total
tumor resection and preserve normal bone tissues and joints.
CATS is widely recognized and accepted worldwide in the
treatment of bone cancer. CUHK is the only orthopaedic tumor
centre in the world that provides systematic and structural training
courses for CATS.
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Eight related articles have been published in international journals, including the Journal of Bone and Joint Surgery,

Clinical Orthopaedics and related research.

CUHK orthopaedic surgeons also won two poster awards

at the International Society of Limb Salvage Surgery meeting in 2007 and 2011 respectively
and the best clinical paper award at International Computer-Assisted Orthopaedic Surgery meeting in 2008.
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= = V)R 3= e BN At A

Prof. LIU Yun Hui

Dr. TONG Hang

Dr. LI Peng

Department of Mechanical and Automation Engineering
HHEEEETRES R

BIEBHIZ

EHIE L

FiEE L

Dr. CHEUNG Tak Hong

Department of Obstetrics and Gynaecology
IREMER

SRIBEREEE

Funded by Innovation and Technology Commission
BRI RIREER

Collaboration with Soon Luck Industrial Limited
and Unistar Industries (Hong Kong) Company Limited
SRR EREFERERASRMETBR(FE)ARAT

Prototype of the Robotic Assistant in Hysterectomy

FEVIBRF RN A RE

Hysterectomy is the most commonly performed gynecological surgical FE2UREEERWNGRFN - ETHME F=
procedure. In laparoscopic hysterectomy, an assistant has to positon tIRFMiE @ BIFAEEFTRBIONEN F T A
and deform the uterus with a tool throughout the procedure, whichlasts & - DIESREFS FENUERER - FEH 2
more than 90 minutes, to expose the anatomical structures in the SEAMBERBEBHRDETFMN - BELE
surgical field. The task is tedious and labour-intensive, and very often BIZWKREBAF MO FTIA B RERBLE
the assistant cannot manipulate the uterus into an optimal position that KZ#H FEUE - EALAEBEEZTEFMEE - ER
meets the surgeon's need. This not only slows down the surgical TARESREREMREE - AT RSFMEZTMUE
procedure but also increases the risk of injury to adjacent organ W RRE TEEMANEE  UEBAKLEDF
structures. It is highly demanded to replace the assistant with arobotin  Z#TEETF BEEBEUVMWEXK -

order to improve quality and efficiency and to reduce workload and

manpower.

In this project, we will develop a compact and low-cost robotic assistant AEEB B & —SBFEMERX AN FE R F
for the above mentioned purpose. Surgery safety is highly guaranteed i & B # 4% A - = P9 58 51 19 # 2 =X 4= & 4 &I A0
by both a uniquely designed passive mechanisms as well as an REETREBRFR BRI FNHNZDMH -
energy-based motion/force controller. This customized design FEMWEZEHFHNBH IOV AS - BRAE
demostrates the elegant combination of the actively and passively B - B4 FdAHBEZEFTESRANW T E - D&
controlled joints, while is of low cost. It also provides a friendly Hl FERNUEMHER MAXTEBEFERET
foot-controlled interface for the hand-busy surgeon to directly Ffff -

manipulate the uterus.
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Multi-modality High-speed Microscope System

for Volumetric Imaging

TSRS RICEBRMIE R R

Prof. CHEN Shih Chi

Department of Mechanical and Automation Engineering
HWmEBEETEE R

BoR T 37 2045

Funded by Innovation and Technology Commission

FHEIFRHRERR

Collaboration with RF Tech Limited and ITE Engineering Limited
B1E¥H B1E RF Tech Limited &ITE Engineering Limited

EW %
Multi-modality High-speed Microscope System Mixed pollens images generated by (a) Multi-modality High-speed Microscope System
SEN SRR E BB MBERR and (b) conventional widefield microscope respectively.
(a) ZRASRUBMEILCEBMRRAN (b) BRBEMERPIEN Z TN & -
Many breakthroughs in biology and medicine are driven by the HZIEZRMNEL  AEVEEBREFERFZ
advancement of new diagnostic tools. This project aims to develop a RI R - N 1E B Eﬁ BEWZEASRIBEMNGN
multi-modality high-speed microscope system for generating high- B EMEZz%  BEBDEYVYRBEEH KBGO
frame-rate volumetric images for the advancement in biological and 255& o
medical research.
KzmoalEMNT=ZBXZEAB IR
The system comprises of three modules: NREEBENZI X FRERERTEBNREGER ;
1) a combined video-rate confocal and multi-photon excitation Q)ERNSEBEXNERNEEMERNBEEMRBE
fluorescence microscope; = ;
2) a high-density fiber bundle-based nonlinear endomicroscope; JNEB-#HFEEERWERNESRIUER
3) an ultra-high-speed volumetric imaging module achieved via the 3D MREEEN -
temporal focusing technique.
ZBEARER  BEBRHEZR ﬁT?ﬁﬁﬁ—m
Through different modules, this novel system can generate images of 200nmB 2 EFXES5ETMW1000E(FPS)M &
resolution as high as 200nm or at a speed of up to 1000 frame per &
second (FPS).
AEAHSZEREHNBERUEAEFRMABEE
The system enables various vivo biological studies that cannot be TR EYEERHMEENSTIE - 1§J an i T B AR A
realized in the past. For example, in order to observe and study Y ER(G8EEEMABRMNEMEER - B &4A
biological events with short time constants, e.g. cell trafficking (immune 2 15 5% BES K FTKRKNEMRENEGRE
cells or cancer cells) or neural cell signaling process, it will require a BB R RIEMIA(30FPS) - B 7 E X - R
frame rate much higher than video rate (30 FPS). With our system, AER O ESSZE=EMNALEEBENER  WHE
high-quality optical cross-sectional images, e.g. 512 x 512 pixelsforup 1000FPSHME4E F B 8512x5128 XMW H B
to 1000 FPS, can be generated. EEB
Besides, the nonlinear endomicroscope module can generate 9% @ EFEEMEABBAMBEERXT  XAR2HI
video-rate optical cross-sectional images at subcellular resolution, Ll R bFE HENREESEDHARBEREMNKE
realizing the concept of optical biopsy. Accordingly, we can performin B &%  BR I/ XBEFRNEB R - BT EE
vivo biological studies not only on the exterior of the animal, e.g. skin, i - M A UK FEEDEERRHK EY R
eye, or skull etc., but also various internal organs, e.g. spleen, liveror BEXH (MN&EE  BRE - - BERNEBES ) &
even deep brain. EIZEREANAL (NEHKE  MHHEHEZEKXREA
oy -
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e High-speed High-resolution Imaging Systems
for Health Care and Medical Industries

SERSBREEHRERR

Dr. LAU Tak Kit

Department of Mechanical and Automation Engineering
MRS L TR %

B

Both bright and dark objects can be clearly Without HDR mode, images
imaged under our HDR mode. are either over-exposured or
R i 6 R ) A2 B BE B M 73 1% under-exposured.
RZHDR, R ABEERKZEIR
IR CEE S -

Our Systern s
HPy 5% )

A
Neo J
oD —
MC170HD [ Price tits

sPOT . Max. frame rate & & 3
RT3 E __| pynamic Range Enf& i

Comparison between different imaging systems

AEHERERAZLER

Digital image acquisition and processing facilitate a wide range of E 51 HE 3

development in pathology, dental medicine,

ophthalmology. Imaging devices are not only used in diagnosis and patient
treatment, but also used in production process of medical devices and
components. To keep pace with the ever-evolving medical applications,
accurate and highly reliable imaging systems are continuously demanded
by the professional personnel in the medical fields. Our imaging systems
are designed to meet the needs of all mainstream medical applications.

Particularly, our imaging systems offer:

e +90dB high dynamic range

e 4MP to 60MP resolutions

e 160 to 1,150 FPS maximum imaging rates
e +60% quantum efficiency

e Up to +1ps of sampling accuracy

e +2 hours recording @ full-res full-speed

e -50°C cooling for low-light imaging

Applications include:
e Ophthalmology
e.g. cornea and the retina measurement
e Dental Medicine
e.g. prosthetics, dental scanning
e Microscopy
e.g. in vivo cell imaging, stem cell studies

250% larger in image size than conventional microscopic cameras,
and hence an extremely large field-of-view. But still, images are
crystal clear after zooming in.

EE—AREIREH A2 SENEREE - SURBEGE ; BEK - 2
B & A E A IEE B =RIR -

REEZEBEREE - F& - &

dermatology and ERER® L  -RT7THAREEREE - 8IS

HEBEZFETAREEBERERAAR L - B

EEEEBFEMMNEXR  UEBREMH

BEEFHBEEERSITWNEE  THEER

BERAAEZERLEHBEZRABERENS

K- -BMAENHBAAREESHEU LB
BEEZMRET - HPEFHOT

e +90dB EFEEEE

e 4MP to 60MP 2% =

¢ 160 to 1,150 FPS &5 mE=x

e +60% =N

o E+1ps HUIEEEE

o +2 NFiERE(ERRSREERRE)
e -50°C BB IKIRIRE

& FR gt kE:
o IRRI
B: BERGREERES
o IRl
Bn: B - B
o FATYEAZR

Blan: TEAEERER

Website #31lt : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=318






IRIBMER BRI
Environment and

Green Teohnolagies Real-time Monitoring System for
Hong Kong Offshore Dynamic Characteristics
Based on Satellite Remote Sensing
ERNBEERNE BN EE R FERE R

Prof. PAN Jiayi

Institute of Space and Earth Information Science
R ZE B IR IS BRI BT ISP

BREHE

Funded by Innovation and Technology Commission
HEIFRHREE

Collaboration with Hong Kong Observatory, Hong Kong Marine Department,
Laurel Technologies Company Limited and National Space Science Center, Chinese Academy of Sciences
SFBRAEREERANE  BBEEE BESELFARATIRPENZRBERZEBRIZ PN

10-May-2006 06:15:00 SPM (gm™)
R T

The suspended sediment matter in the Hong Kong coastal
water observed by satellite Moderate Resolution Imaging
Spectroradiometer (MODIS)

NP SRR G E A B E(MODIS) 8RR &8 KIZ 2R
EHHE

B2 1125 13 1135 114 1145 115 1165 118

The marine environment has significant impacts on the economy andsociety B F¥EREEHEFENRKEARHL EEEAF

of Hong Kong. Coastal marine hazards and pollution greatly threaten its 2 - 8897 /E HFKERFTRE BRERBSE

living and ecological environment. The project aims at establishing a satelite EEGFRERIEER - AEEBFENRAEE

remote sensing-based system for monitoring the dynamic marine ZEREMBUE BN BN B FHRIRRE

environment of Hong Kong. RER R4 -

The project will focus on developing precise satellite data algorithms and WRAEBERRKBEESEE B FSH RS2 HEE

computing software for the retrieval of accurate ocean dynamic parameters, HE EZR % @ BEEBEENE S F B *F

generating real-time monitoring data to improve the accuracy of marine A8 E  RESFEBEBBFXKEERH

environmental forecast, assisting the marine ecological environment %Xt E - T 8 A W i £ 8 % £ & I8

protection and disaster mitigation, and helping to build a sustainable marine & - B XX - EE A FHBEBERMNW B F L

environment for Hong Kong. BRAEE -

The technology innovations of the project include: ARHWMAMMERNT A :

1) a novel technology to monitor ocean surface currents 1) HMNBEBESENBRAGE

2) new satellite algorithms applicable for Hong Kong waters 2) MHNEBBBBEERE

3) high-resolution models for sea surface waves and winds from satellite ) EAMENBEEBAS REBRER
imagery 4 ) B ¥ & E S EE AR Rl

4) new ocean surface mode recognition technology

The project results support the government operational services. HongKong A XN RO AR WA &P - 6l 0 & &
Observatory can use real-time observations of coastal ocean and AXEBIJEEBL BN BFNMIRERE
meteorological parameters from the project for marine and weather R ERERARERZSL , FEBBSE I A
forecasting. Marine Department can monitor the seaway navigation status R HEEHEBERIERN  "SENEE - K
based on real-time sea state and current data distributed by the project. RREMHSBEEFIMMEMNR R - XIEE A A
Ocean pollution can be also monitored by using chlorophyll, turbidity, and #BEEBERRZRHSBEENBKEGZZTREE -
temperature data provided in the project. EEMBENEREE  AUHENEBES
FANEREBNOBIRIE -
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High-efficiency Photon Energy Upconversion ecaTeokaologles
BURICFHEE L

Prof. WANG Jian Fang
Department of Physics
)38 24

TR

Collaboration with Peking University

GIEBHRIERAR

Radiated by

infrared light

AT eEREY
Upconversion material Emission of visible light
SRR BHO RN

Emission image of Microsphere (diameter = 30um)

MEREI T R RRIFE (B = 30um)

400 500 600 700 800
Wavelengthif & (nm)

SEM images of Microspheres Emission spectrum
BRI E FREAER N IROK BT eRL
Solar energy is an important renewable source and could be the solutionfor XBEAEEE R ABEREHMWEEZEBLEER - A
energy crisis. Yet, currently available silicon-based solar cells cannot M B Al £ 8 % X 58 E M A B R UK
absorb light with wavelength longer than 1,100 nm (e.g. infrared light), &ARK1100 MK (PIWL ) RE T
wasting approximately 30 % of the sun’s radiation for electricity generation. %130 % HJ K 5 J¢ 88 54 BE IR -
To tackle this problem, we develop novel solid-state materials that #t#SEME @ RMEFRFL —FEEFELIIK
upconvert infrared light into visible light. The cations in the materials absorb #E(E R T RN M B E B MK - B8 P
infrared radiation and convert the photon energy into phonon energy (heat). B8 FR 4% X FRW - WL FREEEL
The rapid accumulation of heat results in an abruptly increased MEFBEE (EEH)  RESERESEHR
temperature, which gives incandescent radiation with a significant visible ERA  ERNEHETZ S5 IR XM EBRES -
fraction. The upconversion efficiency is more than 10%, which is much THEE FBRYEXTE10% - ESRER
higher than that of the state-of-the-art NaYF4-based upconversion M E#E BT KRINaYF4(ER4%) B RK
materials (<4%) and might be able to overcome the Shockley-Queisser #®R A XGREBEMEENETREMN " BER7-
limit. Our materials avoid photon induced quenching effectand have awider =FE®WR , - S5 - SEM Kl 55 & 5 2K
excitation window and emission band. Moreover, it is highly stable. ] %j % & WolERZERWRBEFEENLTE - M
BiEexkts -
A new set of apparatus, which can effectively couple our materials with a
photovoltaic system, is also designed in our project. With this apparatus, K MM R 7T —EEEBEEM R MEEREX
infrared solar radiation, which is not absorbed by the solar panel, is BEBMRBENIMES - £LXGEE MR A
converted into visible light. The visible infrared light feeds back to the solar BE RUW R4S X FEIER TR - BE@WE
cell for increasing its efficiency. XIGREE M - M E WE -

Website #81lk : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=322




RMERER

Environment and

Green Technologies Advances in Photocatalytic Disinfection

JCHE(CRRE TR0 B

Prof. WONG Po Keung

School of Life Sciences

Fan Rl

FRIBHEIE

Supported by General Research Fund,
Research Grants Council of Hong Kong

HEEMAENRBEBEMAEED

Collaboration with Peking University,

Guangzhou Institute of Geochemistry, Chinese Academy of Sciences

SEEHERIERAS - hERIZREM MK E2M TR

e —

Set-up for photocatalytic disinfection
HE(CRER A

By using visible light, natural and synthetic materials, CUHK research
team developed a cost-effective, safe and efficient photocatalytic
disinfection technology, as well as selecting photocatalysts that can
effectively kill bacteria in water. This kind of photocatalysts, which is
inexpensive and available in large quantity in nature, is efficient to
inactivate bacterial cells under fluorescent tubes, a common and safe
indoor lighting source. It works well in large-scale operations.

Based on experimental evidences, bacterial disinfection can be carried out
by inputting the photocatalysts to sewage (i.e. water containing bacteria
and other microbes) with visible light irradiation and for photocatalytic
oxidation treatment. In general, the bacterial content of domestic sewage
is approximately 10% cfu/mL, while the photocatalysts can disinfect a
solution with bacterial content up to 107 cfu/mL in 30 minutes. Experiments
show that the photocatalysis can be applied to all indoor premises with
regular lighting systems without direct contacts between the catalysts and
bacterial cells. After the disinfection process, the amount of effective
photocatalysts remains unchanged. Because of the ferromagnetic
properties, the photocatalysts can be easily collected for recycling and
reuse by electromagnetic method.

Flask reactor

Photocatalysts

7‘51&%"’@

TEM images of E. coli K-12 photocatalytically
treated under fluorescent tube irradiation.
RBGREK-12E A ERBH N ETHEEER
HIBREFRBMERS -

DPAMEEBENAIRENX RRREGHRY
o EZIEE%%*—IEEEX$§Q*\§’£$D%‘§Q
MAEELELRERMN BEBEUREBNCEL
EJ°?E$§1/§TEE“J{-E7(§;$E’\JEEY?%?(*ﬁZK
B MEEEXEEREEBMNLZEZHNNERT
BUNHAEES  ERBEEREFEBNRE
B8

MEEBNERZR  ELEEXAAXLE®L
EMmABSKP(BIZ2BEHAENEMMEYDN
Ky METRAXANBHMETHKELRILLE
B OBOUEZEIREYR - —REXEIFTKNS
HE/104 cfu/mL (BEEFREMN E7) -
L%i%?fﬁy‘ﬂ&fbmﬂ AT RESODENR - &K
107cfu/mLMWAlE  BEEBARRKRAE —KRERP
AEMAEAESHNZEANERIE - ERTDETRCE
tHERFEMAEEZEBS  DARAITEREF
B MEREREBRER  HEDTAZHE
S MmMEBEREXRACELCHBHLEYNE R
BSUBHKRSIFEALWERA
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Recycling of Spent Mushroom Compost for
Protecting Air, Water and Soil Environment

KA LIS

VIBEAEE  IRREEAFTAZESR

Prof. CHIU Siu Wai
School of Life Sciences
LRl BBy

AR B

Funded by Hong Kong Housing Authority
HEEEEEZEEEH

Bioswale is a biofiltration system composed of soil and vegetation to do filtration for
protecting the water quality of the effluent and ultimately underground water for
environmental protection. Vegetation prowdes greening to improve the enwronment
TRBEZSHTHENERARNENBRZRL - BREREL KA T KIKE

Bi5 - MEREREREERE -

Input of Airborne Deposit, Surface Runoff, Stormwater
SRR L ERIEY) - MERER - RK

/7 L\

Pioneer Bioswale Design

TR RRRIE R E SMC:
Spent
nthe"c Mushroom
rt|||zer T1 2 Compost
1ERE FiEE

+ /- SMCHEREE
+ Weekly irrigation with tap water

Transplantation #1& l

g;&l gﬁ?l‘/"ﬁ?‘t/ﬁ EREEK
c: SO”""' Ditch Residues
() ERERY
T1 & T2: Treatment ,’ TR
BIE (FEER)
nthetic
rtlllzerl .VlC ‘
ftee -
ok Biofiltration E :
7 iR /??iﬁ : :
Effluent< ........................................ .v. .................... ov

Compost-based bioswales (T1 and T2) perform better in filtering effluent over the
control. There are significant reductions in alkaline pH, electrical conductivity,
biodegradable organics, total organics and suspended solids.

MATERER LRSS (T1 & T2) RFEMRIEH BV ERIEEY ; LK@ MEpHE -
BEX  OEYRENBEY - ,%\E¢§E¢%%D7J<E§$f/#ﬁ+ﬂ%iﬁEH%E"FB:: °

Wastes are unavoidably generated in every life system. Environmental
quality is enhanced when pollutants are removed or eliminated.
Recycling is an economic way of waste treatment in providing job
opportunities and generating novel products. This project aims at
designing a low-cost and effective means to abate pollution. The
research team converts solid wastes (e.g. kitchen waste, garden waste,
waste paper) into edible mushrooms. After mushroom harvest, the solid
waste called spent mushroom compost (SMC) is further recycled as a
bioremediating agent to improve air, water and soil quality.

The competitive advantages of this innovative “mushroom remediation”
system include:

1) Low construction and maintenance cost, 2) High removal efficiencies
of pollutants from air, water and soil environment, 3) Zero waste is
generated.

The technology involved in this pioneer compost-based bioswale
system project can be applied to:

1) Eco-friendly soft landscape practice, 2) Enhance vegetation health for
aesthetic value and ecological functions, 3) Roadside, carpark and
highways to protect the underground water from contamination.

Award : Champion Innovation Award by Gammon Construction Ltd
on ‘mushroom remed|at|on technology
3215 . SFIREBRASTIEIME
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Additional input of Recycled Sewage

RIENGZER K

Environment and
Green Technologies

_ e riaﬁﬁ%/iJ EIRIR

(=m TG 1
AHIELER )

Mushroom bloremedlahon applied in improving environments.
(Left, Tamar Government Headquarter; Above, public transport
interchange)

T1 and T2 (with SMC amended) perform better than the control
(with conventional synthetic fertilizer) in urban greening; T1 and
T2 cultivate larger and healthy plants with early and longer
flowering. SMC serves as an organic fertilizer and a soil
conditioner.
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Environment and

Green Technologies Evaluation Technology and Demonstrative Platform
for Cross-boundary Air Pollution

in the Pearl River Delta Region

X — A& i mh A 22 RS I IR AT b B it VR E T 5

Prof. LIN Hui

Institute of Space and Earth Information Science
RZEEAMIKE R BB RPN

MIBEIE

Funded by Innovation and Technology Commission

HEFRIREZEERR

This figure demonstrates the diffusion of sulphur dioxide concentration in the  Rainfall scenario in a virtual geographic environment
Pearl River Delta region starting from 18:00 on 18 July, 2005. FEpRE T T RO E BEIIR B =
FERR20057 518 H18:00F 1Kk — A& — abitRE e RiEEua

This project will develop a computerized platform for air quality evaluation for Zli EERERAK-_AMENMBEZZRS
Pearl River Delta (PRD) Urban Agglomeration, and facilitate the knowledge B EIHE REHER  REBTBEEEZSR
sharing and collaboration in air pollution monitoring and managementamong mEFH A HNMNB R ZLEIBE - BFE
cities. The products will contribute to air pollution control and environmental HAEBEF AN TR SREEHRARIE -
sustainability in the PRD region.

This project will build a Collaborative Virtual Geographic Environment EEBE# B EWHRE ERMEBRENE KEZL ,
(CVGE) platform; establish the list of emission pollutant in the region;, TR KX =AM EZRSEMEENEE ; BIR
achieve an effective integration of multi-source data and models; anddesign X I =AM T EHRHMEBERETZREE
high-performance algorithms for 3D spatial-temporal representation and BEREMNBNEMR ; WHEHMHHETR SR
visualization of air pollutant in urban agglomeration. The integrated systemof 2 Z # R Z A B Lo VEERENEZE R
CVGE with numerical meteorological and air pollution modeling will enable i - EER B AN S H X HE E RN IE R
cross-boundary evaluation and high-resolution prediction of air pollution for E % #% - B EIEZEZ R 5 EEIET F W R & F
the PRD region. ER

Implementation of the project will not only strengthen the collaboraton EEMEMKE MR XK =-ZBHMEMNIHRE S 1F
among the governments of Guangdong, Hong Kong and Macao in airquality HEA#HHZE TR SHKSEHMMBEZERS
monitoring, but also enhance the capability of integrated coping with air F#REBEMEE N KRB EEHRBENORAX -

pollution with low cost.
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Nanostructured Organic Solar Cells

AMIRAEB R ANSEEE)

Prof. ZHAO Ni

Department of Electronic Engineering
BFIiEE%R

HIEHE

Funded by Research Grants Council of Hong Kong
and Shun Hing Institute of Advanced Engineering

HEBMAEMRAERESS I EMAMER

RIEMGZER

Environment and
Green Technologies

Evolutlon of solar ceII technologles

%—HI:EE./ /é """""

Crystalline Silicon Thin-Film
mRAERY s

Pressure
Roller
ENRE

Doctor = Engraved
Blade Roller
Bl ENTEERE

Power Plastic®

Konarka#%1ii /2 5] 2 Power Plastic

Bl smed oo

Power Plastic by Konarka Technologies, Inc.

Nanostructured

R AETE

Nanostructured solar cells can be fabricated in low cost using high-throughput roll-to-roll printing and coating technologies.

MAREBRGEE NI NASH SR REERIMEMARSEE -

Nanostructured organic solar cells offer great opportunity towards the
widespread use of solar energy because:

1) They can be low-temperature solution processed, hence allowing
inexpensive high-throughput fabrication by means of roll-to-roll printing
and coating technologies.

2) They have a high power-to-weight ratio and are mechanically flexible.
This makes them useful for building-integrated applications, e.g. rooftops
and windows of residential and commercial buildings; as well as portable
applications, e.g. battery chargers for handheld devices.

Yet, the energy conversion efficiency of organic solar cells is relatively low
when compared with that of conventional silicon-based solar cells.
Researchers are working on various methods to improve the photovoltaic
(PV) efficiency of nanostructured organic solar cells. “Bulk HeteroJunction”
(BHJ) is one of the promising approaches. CUHK research team has probed
into the use of nanowires and the corresponding special coating on
enhancing the performance of hybrid BHJ solar cell. Research focusing on
material design and processing of BHJ has been conducted to increase the
device performance. With the hybrid organic-inorganic nature, the
mechanical flexibility of organic materials and the morphological tunability of
inorganic nanostructures are combined. By making use of the tandem cell
design, solar cells of different bandgaps are stacked on top of each other
and interconnected in series with each cell absorbing at a range of
wavelengths, hence the energy harvested from the broad spectrum of solar
radiation can be maximized.

Website #31t : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=330
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. A Information and
Celerity: Communication Technologies

Towards Low-delay Multi-party Video Conferencing
ERHES TNERILEESHRESE

Prof. CHEN Minghua

Department of Information Engineering
ERIREA

BREAZEHIE

Collaboration with Microsoft Research

GIEB AR

Funded by Hong Kong University Grants Committee
and Microsoft Corporation
REEABHBENZEGRMR AT EY

Celerity Outperform Existing Solutions
Celerity KIBBRIBBERRTER

3500
W—(©) ) ©
. —. 2500
Celerity [ W
® ©0® ® :wm
& T
= 1500
@
Ow®
. 500 Simulcast
Simulcast : _
o o DG 100 200 300 400 500 600 70O
time(s)
FEE)
Comparison between the transmission paths of Celerity Results show that Celerity quickly ramps to near-stable
and traditional method Simulcast values. Upon stabilization, Celerity achieves the best

Celerity 22{&#t75% Simulcast TER & B8RS LAEEL throughput performance among the three systems while
Simulcast performs the worst.

Interface of Celerity

on smartphones RS - Celerity G2 EHEEAEEAZTHAEE
EREFH LR9Celerity 1T H 8 - BRI - Celerity BB EANEIRE = B2 FPRIFH -

SimulcastfyFRIFAI&HE °

Multi-party video conferencing is increasingly popular in day-to-day ZAFREGBHAEHEIRMBREE P H &R
communications and entertainments. It is also a core technology of online 77 - W2 H ELHEMEBEN Z O KM - B Al
education and medical treatment. However, delays are common in the HMEHKZEFERALEEFI ARG EDRE - B
current technology for video conferencing. To solve this problem, we present & &It - HMIIE L "Celerity s, —E FH
“Celerity”- Towards Low-delay Multi-party Conferencing. BLENBELEEZLHAEEEZARM -

This system can be applied to personal computers or even low-end EE%#0JEANEKE X K In &S BE F 1%
smartphones. Its competitive advantage is totally peer-to-peer operaton £ - EMNESREZET Y (P2P)EF - O
(P2P), and as such eliminating the cost of purchasing and maintaining MEABEENMH#EGRBMNOA KX - ARE N
centrally administered servers. Rather than commonly assumed scenarios E# EWH S ERE Lo MIHIREHE LW E
where the delays only appeared at the edge of the network, bottlenecks can il 75 - MWL F W ZEBREZK  REREH
be anywhere over the network. Therefore, Celerity is designed with a #£E#& @ FIMEBAAWRSAIHEHE—E
distributed and adaptive rate control protocol. The protocol can discover D MHXANBEH BRENEXRIZHHZE - &5
bottlenecks and adapt quickly to the latest network topologies and TIMUARBIRMEUEERHORAEEER
conditions, as well as providing the most effective transmission pathand EHER®FHEN  RHEEANWEHGE NS
methods. Source video encoding rates are also dynamically controlled to % - ERARBFE LMW EB XS RESZHHNIE
optimize video quality to provide a better user experience. We apply network i - B8 BEREEE - URHEENAEE
coding to allow flexible and opportunistic local loss recovery, without 525 - K MERABEFEHB M - BFMEBE
incurring additional retransmission delay which deteriorates conferencing B S HREMWE L MASTEBEINEHE
experience. EMELESRALEE

Website #31lk : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=312




ERMBEAR
Information and /
n Technologics

Offline Authentication Code: Protecting

Documents/Credentials Offline Using 2D Barcode
BEAR fone by © 38 (RG4S

SR EYRE R Bl AR 50 ag OB A T4

Mr. LI Chak Man
B Ay b FE Supervised by Prof. LA_U Wing _Cheo_ng
Department of Information Engineering

The Chinese University of Hong Kong

Certifies that

AN — - _
f New Asi Eh;n'Tar:Man leted th TQE ﬁﬁgg ERIERE%
o of New Asia College has completed the 5 N

Dlgltal co_py of the programme;g'equirements in jﬁ IH:EI: % $7§ E%/—:E

X document with Iazout Information Engineering = s o o Fn: EE%U*%%QTQ?EE

ﬁﬁl %ft E’\]Y'ﬁ:%ﬁ% EU ZK prescribed by this University and passed - " % % e
the required Examinations and has been = ®E
admitted to the Degree of ﬂi T Eﬁ
Bachelor of Engineering | :E‘ j(
N\{h Honours, Second Class Upper Division E Lii 3;
d il, = =2
Issuer information < Dated 20 Aprl, 2013 -+ = E@
HEEEN H g =
2g
fr T
Gy 2B
Digital signature L@ m=

K;g;%g%% 5 {é zjﬂi ?E Z iﬁé Example of graduation certificate with 2D
25 Igi ;; 2 % barcode carrying authenticated digital copy
=] T U

HAEMBEBEI AR _AERBNERESHM

ified Hand-held scanning device displays the digital
Verifie content embedded in the authenticated 2D
=37 27
At AT barcode
FREMEEERES LR _EKIBHRES
ZEFAR

All printed documents/credentials are potentially subject to counterfeiting FIAMBME X /ZFHHE U EREBE - FK
and forgery. Conventional counterfeiting solutions such as watermarking or £l - R H B EERTHHBEHSE LIE -
printing using special-quality paper are not cost-effective. Other widespread 1M & ftfl & 4 7

= AHZMHES B
low-cost solutions such as certification via authorized stamps only provide a X LWAEDBINEE BRI FHRM—
false sense of authenticity. We propose a low-cost, secure solution for EXAXBZ2 B NN B - R A E &
authenticating paper-based documents/credentials using off-the-shelf # I FHREMEH AR E X G /B H El’ﬂ =
handheld devices such as smartphones and tablets. % -

LIHTJE‘

2
St

The key idea is to extend standard 2D barcodes, e.g. the QR-code, tocarry A& B #& & W1 QR-code IR B — # K 15 &
heterogeneous self-describing authenticated data. The authenticity of the i - KB AN H B HE LR BN E B X E K &
document can be readily verified by comparing its content with the REWHF - ZERBHMXHE L _ #XB BN
corresponding digitally-signed content embedded in the extended 2D EWHEIA - WHAMITEIH R X HELEER - ML

barcode. MAEER -

One unique feature of our solution is that no online network-access is ZEfHBAZET —EEREREZBXHRE
required during the verification process, thus privacy is increased. BEBREFTFEATORABERIENE - <H
Authenticated Papers can also be duplicated readily by the users without BEESLMES - B FE BEAOGBEYETE
losing its authenticity or verifiability. Practical applications of this technology ~ [E 3 # —E & Bl M\ R I EHE M % B
include: low-cost, self-authenticating paper-based credentials such as 1 - S Mo AR @ 1’E 18 B AR B9 BR 8 ST 8k
education diplomas, bank-statements, utility bills as well as low-cost, #FZ @ fIUMEBM IR  ROTLEENMHEES
deposable ID cards. Our system can also be applied to other % @ FEOURFEFEREEBEIEBHMNEMHEMBRX
non-paper-based media, e.g. in the form of semi-permanent tattoos on skin. % - WL M I ERARFERXENEN £ - 6
Besides, we can apply the same idea to create paper-based archives of WU XKAW S XAREELREFEN - 5
critical electronic documents which are immune from electronic-warfare but %+ - 3 3 71 T BEENEFERNNONARE X
can be accurately and readily converted back to electronic format when %1  S%SXEFHRERE  MBEEZHTIH

needed. EMERMSERNELEEFEIL -
Award: Second runner-up of Postgraduate Individual Entry, Prof. Charles K. Kao Student Creativity Awards 2013

BIE: SIRAEBLRRE2013MALEBAATE

Website #1lt : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=325




Binocular Tone Mapping
EHETHEME

Prof. WONG Tien Tsin

Dr. YANG Xuan

Department of Computer Science and Engineering
FAIERRNEETREEZR

=HEHE

e

Funded by Research Grants Council of Hong Kong
E%ﬁﬁm SHEER

Motor Fusion ETIMS Sensory Fusion MBS
‘0 ) +@
Left input .
Al | Left eye Left fusional al

%R EENSTE

| . | D
.T T — .Y / 1ra£ Final percept

I
| I BB
Right input
miERe | Righteye  Right fusional area | |
| IR TERESME |

|
|
|
|
|
|
| +@v| |
|
|
|
|
|

Concept of binocular fusion

LIRT LRSI

= Tone Mapping
. HiRma

Optimization - —
BLBE Binocular Viewing =k e
Comfort Predictor o

Tone Mapping CERBHEENE T
ErlpuiHDR WiRmE Visible Difference
SENRREE Predictgr
O RERME Right image
] ZH

Output LDR Pair
W —AEIBERERR
Overview of Binocular Tone Mapping framework

ERUETHUNAGER

With the wide popularity of 3D movies, more and more filmmakers
produce movies in 3D. However, the dynamic range of current display
devices is quite limited and can only present a much smaller range of
intensity as compared with our daily visual experiences. Current
display technology lacks the ability to accurately show high dynamic
range outputs. To tackle the problem, we developed a low-cost
innovative technology called “Binocular Tone Mapping”

Human vision system can tolerate certain degree of differences
between our left and right views, e.g. disparity, differences in color,
contrast, and even fine content. Our brain can naturally fuse the
differences from both views without any visual discomfort. Our team is
the first to make use of this human vision phenomenon for synthesizing
enriched binocular vision content. Via an optimization process, the new
technology synthesizes a pair of images, one exhibits high contrast,
while the other preserves the fine details. With a pair of 3D glasses and
a 3D display device, a user can simultaneously visualize the image
pair. These images are optimally synthesized in a way such that the
user's brain can naturally fuse the two views, and perceive both the
high contrast as well as the rich texture details at both dark and bright
regions, so as to gain an enriched visual experience.

Our technology can combine with existing stereoscopic (disparity
based) movies without hurting the existing stereoscopic experience. It
can also virtually compensate the luminance attenuation due to the
wearing of 3D glasses. The technology can be generally applied to 3D
movie production, 3D games, 3D visualization as well as other digital
visual entertainment applications, without paying extra cost for
additional equipment.

Website #3131k : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=311

= RMEA R
- Information and
Communication Technologics

Left 7= Right &5

The left view presents more global contrast while the right view
presents more local details. By utilizing the binocular fusion
property of human vision system and the dual displays of
stereoscopic devices, the binocular LDR pair can collectively
present more visual content to human observers than just a single
LDR image.

EENERBERESHNERYLL  MAZNERIBEREZNG
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LN
Biomimetic Wire-driven Mechanism Robotics and Automation

and its Application in Robot Fish
hERIAR R R E R ErIEH

Prof. DU Ru Xu

Department of Mechanical and Automation Engineering
wmEBEETREE AR

YN EE IR

1) Oscillatory Wire-driven Serpentine 2) Oscillatory Wire-driven Continuum 3) Undulatory Wire-driven Serpentine
Robot Fish Robot Fish Robot Fish ‘
B ma BEENEER TR REN T IE T AR v

& \
9 —- |
1 Ly J
— 1 me
- — g IR ‘_«g'.,.
4) Wire-driven Vector Propelled Robot Fish 5) Wire-driven Robot Fish with Twisting Tail
S HEET R R BEN AR R

Inspired by nature, we designed the biomimetic wire-driven mechanism EMEXREBAWME TR T HEURE
(WDM). 1t is a highly underactuated flexible system. The backbone B EEESEXRBBNZHEZE  H
structure is snake-like, while the actuation is done by several pairs of EEBLUENERE  MAEETHHAEZKRE
wires. Using this mechanism, we designed and built several novel robot B - RMANAEEEEBRT 7 — %5 HE
fishes: =R

1) Oscillatory Wire-driven Serpentine Robot Fish 1) EBESXEBEAREWMA

2) Oscillatory Wire-driven Continuum Robot Fish 2)VEHXEEDNREWA

3) Undulatory Wire-driven Serpentine Robot Fish 3)KRE A AT A

4) Wire-driven Vector Propelled Robot Fish 4 ) O EHENRERR

5) Wire-driven Robot Fish with Twisting Tail 5)HEXNUREWA

The robot fishes are composed of the streamlined fish body and the ELEEMAER —ERKREESN— KUK
wire-driven tail. The body encloses the actuators, control board, power EEBAEAN  BERNBIEHEEE - EH
supply etc. The wire-driven tail design is different from existing B#NMERSE - BIIRERSE BERE
counterparts. It can better resemble the bodycurve of the fish swimming. RAIREEBRE - T HWMEE 8O E
Also the number of actuator used is reduced to the minimum. An BERBE  MMABEZMHE B NE SR
oscillatory robot fish and an undulatory robot fish uses one and two EEY EoAEmaNRSAE®E D
actuators respectively. Bl R FE— B K W E 5E E e -

With the WDM, brand-new robot fishes, such as the vector propelled robot ERNURERE  BRAIJ[FT 7TZAHFHMOE
fish, can also be built. It can mimic shark swimming as well as dolphin WME - AEHENSEERAIEREZAMN
swimming. The vectored thrust can improve the robot’s agility a lot. BERBEE  MEENDARESHM AN
Another example is a robot fish with twisting tail which can swim by B MmN UREWM BRI RA M E
twisting its tail only. From the experiments, the maximum Froude BREMNEHAE  -ERT  SLEMSA
efficiency of these robot fishes is 92.85%; the maximum forward speed is HEeEENEREI2.85% ; &m HiRE
0.673 BL(body length)/s; the minimum turning radius is 0.24 BL; the MO.673RR, ZEBEEEXKR/0.248 K ;
maximum turning speed is 51.4°/s. ERERSEWE1.4° -

Awards : Champion of Postgraduate Individual Entry, Prof. Charles K. Kao Student Creativity Awards 2013
Best paper finalist of IEEE International Conference on Robotics and Biomimetics (Robio), 2012

RI5 . SRAEBLEASE201BMEER/AETE
20124F IEEE #s3 A RIDEBEREE (Robio)REBEF R X AEE

Website #91l : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=326




y‘//ﬁ Enhanced Micro Hybrid Powertrain Systems
BB DR S E) DA A F A

Prof. XU Yangsheng

Prof. XU Guoging

Department of Mechanical and Automation Engineering
WHBEEEETREER

RBEEEIE

REQIR S

Funded by Innovation and Technology Commission

FEF R ZE E BN

Sponsored by Smart China (Holdings) Ltd., Chongqing Ruiteli Technology Ltd, and Grandmark Industrial Ltd
HEZDE (12K ) BRASE - EERFBIREBRASIAXHERARASER

Vehicle incorporating the micro hybrid system Micro hybrid powertrain
WEBNMILESE IRE WMELE S B AR

This project targets to reduce fuel consumption and emission, andaimsto 4 7 EisE B HF - W EC S EW LS & - P AW

assist the stop idling engines policy. We further develop to solvethe key TEBE#HEE - 8@ - A E=-FH - XR 7 M

problems in micro hybrid powertrain in the performance perspectives of BB NEWMB K ZH  BRTREGELZAHANE

speed, comfort, and convenience. Compared with other hybrid systems R EE - BEHMESH N R EESE@WMMAL -

and pure electric systems, the installation cost of our micro hybrid =MW ZERARME  FR I A HMERE R

powertrain systems is relatively low. The cost can be recouped withina & 10% - # R 5 £ %2 8 A W B AL

short period of time, due to about 10% saving in fuel consumption.

Research aspects of this project include: AEENHREBEN ARG A :

1) Develop system integration solutions for power electronics conversion, 1) REENEFERETHRABERBR AR
intelligent control of energy conversion, thermal management and X OHEZAYE DM EESEMERE
intelligent protection for the integrated power control unit. The target is ZH HREHAEERESHMEBRRBRZLOR
to develop an integrated power control unit (IPCU) with high power fii  FAESEETENERINEESET
density, so as to start the engine faster. REEBHRE -

2) Develop a compact ratio-variable Belt-driven Starter Generator (BSG) 2 ) F 3% /NZBSG& &% - KR AKX LB ABSG
gearbox to solve the confliction between motor mode and starter mode, ERTEBRAMEEHmETHERET &
so as to shorten the startup process. PEREXRZ PR E—TPTROEHKE

3) Develop intelligent control and automatic mode selection of automatic 3 ) A EMBAERREFE ZHKM4ET - F &/
manual transmission (AMT) in the idling stop and start process. No shift BE—RBAEERRINELZEFMNEEBELE
lever action will be required to stop/restart the engine, so as to improve E FoOlERUBRBUMBEFERSHERS
the convenience. BEHEFESE SRBREESERE

4) Develop an intelligent and user friendly graphic user interface, in order 4 ) F &

to estimate the performance in fuel saving and emission reduction, and REMBHBARMBHFNNR - & Mm kS
meanwhile attract the user to consistently adopt the system. MMEHEERRS -

Website #31lt : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=327




et A K B #h{E R fla
Fast 3D Printer Robotics and Automation

BRERITASFT N

Prof. WANG Chang Ling Charlie

Mr. CHAN Ka Chun

Department of Mechanical and Automation Engineering
WA BEETREE A

FEZHE

BREEELITE

HoIIow model printed by the Fast 3D Printer
RIERIIASF] ENHEFT ENRY Z2 VS B

Fast 3D Printer Solid model printed Inner supporting structure of hollow model
TRIRITAZTT ENH% by the Fast 3D Printer ZEVEEI BT 184518
RIEIBEFT N ENR B ViR EY

[
fen

%, WBA—E=o
¥ #1 (photo reactive
15 TE I 12 5T R B
& B t&E ) | A

This Fast 3D Printer uses a photo reactive resin which will solidify upon — FH MW & 8 © R iR
contacting with visible light. By utilizing a computer-controlled projectorto = ¢ 18 5% iS5 & [&] { B
display accurate horizontal cross sections of the model on the resin,a3D  resin) - 8 %8 & i & Hl 3% &
model with fine details can be fabricated. M fE ) E 2 R E M E

B AR IR -

|
i

The printing technology used in traditional 3D printing machines is similar B # 7 23T ED#& F A B OIE M35 8 75 X a0 1 20
to raster scan-printing a single layer of model using numerous lines of & i - UBMARE  WEEER - ﬁ‘ﬁ A R 0vA
material, which is time consuming. In this project, a projector is used to S fTED# - UMK AR EHE —E — B I KX
solidify a layer of model at a time according to the model structure, which W MBBELEERE®L  RKRKRKESH ED RE -
increases the printing speed dramatically.

=

=

¢

The printing speed of this 3D printer is faster than traditional ones for at = 3 3T EN #& 89 T EN 3R 5 8% H it {8 45 17 32 7] E0 4%
least a few times. For instance, printing a 87x87x103 mm model using 1R # 1‘:.2 LE - A ilD ITEI—E87x87x103 =K
traditional 3D printer uPrintSE takes 21 hours but only 3 hours by using & & . H{ 758+ #u P rintSEEZE21/)

this 3D printer. The design of this 3D printer is simple, the projector is the & - ﬁ'ﬁ It 18 B /D\ % INE - EBEHRATHE - E
only major equipment. Thus, the cost and the power consumption of this ZZERE— A S5 BER % = N =3
printer are very low. This printer can benefit all types of companiesthat &EE+ 73 Z21E - BEO AZFTEXTHNERNIER
need to fabricate product prototype. For example, in jewelry industry, a & - DB SMER G - E‘k EXRSTENIUANAE
designer can fabricate a ring by our printer and then use it for castingthe EBFTEI# R FITEI A EWIRE - RERERE
real rings efficiently. BEEEESEME  BESBERE -

Award : Merit of Postgraduate Individual Entry, Prof. Charles K. Kao Student Creativity Awards 2013
BHIE : SIEBRELARE2013A KL EAAERE

Website #1lt : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=328




V//‘A A Flexure-based High-throughput
Roll-to-roll Printing System

LH LT BLORI A%

Prof. CHEN Shih Chi

Department of Mechanical and Automation Engineering
HHEABMELIRESRA

PRt AT 0%

Funded by Innovation and Technology Commission
HEFRHRZE R

Collaboration with C.K. Yeung Worldwide Limited
BEEHBREIRKERAT

Prototype of Flexure-based High-throughput Roll-to-roll Printing System
EHEZRM SR R EHNRE

= Z 16,15, — Contact fores without poner. 165 Z (& =i
42 1608 & 7.5  EEPIDFE =
\___ J & 155 5 & 10
pisll 1 1 i L
.l NE NS_EN g 6.0 /‘\ [ ﬂll '|I
= -'_; 14.0 2 ﬁﬁ 3 55 [\ [ llll f \
= / | | |
l e 1358 €% [ \[ MV |y
Qs S = § 45 | \/ "J'
Fe 1305 & 20l Lo o
w8 : y y y ~—425 3 E 351
o5 0 2 40 B0 80 100 o 70 20 40 60 s 100 120
== o time (s) a Time (s}
R (F0) B REI(7)
SEM image of gold mesh electrodes and gold mesh preliminary samples Position control and force control capability of the R2R system at 1 ft/min.
FREAEFEMR THNEEABEREEBABRAYE EHERBFNENE—RIRE FTHWEB R ERELEHRIR
This project aims to develop a fully automated flexure-based AEEEERE—EEZEHEHEREE
high-throughput roll-to-roll (R2R) printing system with multiple degrees of ENEENZBEEEHESRZMELIR R %
freedom (DOF) misalignment correction capability for implementing WHEESEMREREEGENEBIR &M -

nanometer resolution contact printing techniques e.g. Microcontact MEBEORI(UCP) -
Printing (UCP).

PCPER—RBE®ZEM  HHORBEARAR
MCP is a promising high resolution fabrication method developed to HEBLTHBRAWIRS - I ZR A KRN E G
overcome the limitation of optical diffraction and can print submicron E-BRIEERMWERREBMmMR  WLKREH
patterns. Yet, it remains primarily a lab-based technique for academic REBREE - R IRBuUCPEMERRSEH
research and has not been utilized for practical manufacturing. To adapt E=2LHRE%KE MR TUCPHWH
the PCP technology for high-throughput R2R manufacturing, we E O UHEETJESREHNMHEEESTN
developed a modified uCP process and a new molecular ink formulation M FRERS MRS TUREERE
that are compatible with the R2R printing process. We also constructed a HER UEBMABRERERZHIEIED
flexure-based prototype precision R2R printing system that demonstrates BENESBEREINMNZ#K  -ERFHLEZRA
multi-axis submicron level precision and repeatability. Experiments OBEEZEHR+0.05NZA - URBUE
indicated the R2R system can control the printing force within £0.05N and REEHRL0.5umZA -
system position within £0.5um.

bR WO EZEBRBEEBRAR - FEMRRE
The developed technology could be widely adapted to manufacture low BEMNEEER AWMU KEE KRG
cost submicron-level resolution photonic devices e.g. optical gratings and HKREMNEHRETEHABER -

transparent metal grids as electrodes for organic photovoltaic cells.

Website #31lk : www.cintec.cuhk.edu.hk/exhibition/project.php?pid=329
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