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Preface

Thank you for your interest in the innovations of The
Chinese University of Hong Kong (CUHK). It is our pleasure
to share with you some of the research results we gener-
ated recently.

Research and development operation adopting an “open
innovation” model is to source and integrate research
results or innovations from not only the inside but also the
outside of a company. This will significantly expand the
R&D bandwidth of the company with minimum invest-
ment. In the current era of knowledge-based economy,
innovation is the prime key for success. Leading compa-
nies around the world are striving hard to improve their
innovation capacity. The open innovation model is widely
adopted as one of the most popular approach. CUHK is
eager to support companies to execute open innovation
by sharing our endogenous innovations and our innova-

tion network worldwide.

As a consequence of population aging, climate change,
and proliferation of computers, biomedical sciences,
environmental and green technology, as well as informa-
tion sciences are making critical impacts to our daily life.
We herewith classify our projects according to the said
categories for your easy reference.

To reduce our paper consumption, we only provide short
summaries of our projects here. Detailed information can
be found at the website:
www.cintec.cuhk.edu.hk/exhibition/

Should you find any project of interest, you are welcome to
contact us. We are pleased to provide you further informa-
tion, or arrange meetings with our research teams.
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Director, Centre for Innovation and Technology
The Chinese University of Hong Kong
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Biomedical Sciences
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Development of a Glycan-based Blood Test for Diagnosis of Hepatitis B Virus-associated Liver Cancer
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An Innovative Quality Control Method of Polysaccharide-rich Herbal Medicines Using Bioassay Guided High-speed
Counter-current Chromatography
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Nanoparticle and Cocrystal Formulations of Curcumin for Treating Alzheimer’s Disease
g MR FANERESERR 7 AEN B % BEHTR

Interactive Weight-Bearing Exercise (i\WE) Platform
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&% Shoe d’ Ankor - Fall Prevention Shoes for the Elderly and Patients with Risks of Fall
2517, - RESHREANEFANBRREMRNE S &

Surgical Robot Arm and Training with Navigation
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A Cost-effective Functional Finger Prosthesis with Rebounded Type Progressive Hinge Lock
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Intelligent Sprain-free Sport Shoe
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A Knee Rotational Laxity Meter to Evaluate Knee Rotational Stability
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Development of an Immortalized Human Mesenchymal Stem Cell Line Overexpressing Thymidine Kinase (TK) Gene for
Anti-tumor Therapy
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Super-paramagnetic Iron Oxide Nanoshell and PVA Based Chemoembolisation System: Novel Approach for Targeted
Delivery, Selective Retention, Magnetic Targeting, and MRI.
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Intestinal Polyp Image Recognition System
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Development of a Wireless Robotic Capsule Endoscope with External Guidance
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Vascular Intervention Simulation System
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“ Smart Assistive Knee Braces Utilizing Magnetorheological Fluids
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. Information Sciences
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RFID Logistics Monitoring System
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Spatial and Appearance Correlation of Multi-view Surveillance Videos for In-store Customer Trace Discovery and
Pro-active Selling
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Visible and Infrared Video Integrated Marking for Augmented Gesture Extraction (VIVid IMAGE)
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Hand-in-Hand: Feel Your Touch Over the Internet
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Information Sciences
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An Assistive Communication Brain-computer Interface for Traditional Chinese Character Input: the P300 Chinese
Speller
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An Internet-based Platform with Automatic Speech Recognition Technologies to Support Online Computer-aided
Pronunciation Training for Chinese Learners of English
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Line-rate Network Traffic Monitoring Using Multi-core Architectures
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Structure-based ASCII Art
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Interactive Image Inpainting
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Gradient-directed Composition of Multi-exposure Images
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Single Image Focus Editing
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Scratch Revealing in 3D
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Fast 3D Fingerprint Acquisition System
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Interactive Haptics Modeling of Dynamic Surfaces
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Development of Tracking and Focusing Actuators for Optical Pickup Devices
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* 'l Environmental & Green Technology

Development of Coastal Environment Monitoring and Prediction System (CEMAPS) in Hong Kong and Pearl River Delta
Region
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Web-based System for Typhoon Analysis and Prediction
# e 0 AT R FRER 2 4

Build and Operate CBERS-02B Satellite Ground Receiving Station to Support Earth Resources and Environmental
Monitoring
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Development of Multiple Sources Marine Positioning Services Using COMPASS (Beidou) Navigation System
MR EEEMARPRZERIREFEURE

The Use of Plasmonic Crystals to Increase the Efficiency of LEDs
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Miniature Compression Refrigeration System
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Min-power Logic Error Cancellation - Further Extend What Clock Gating Can Do for Low Power
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Low-power Clock Recovery Circuit for UHF RFID EPC Class-1 Generation-2 Transponders
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Development of a Glycan-based Blood Test for Diagnosis of Hepatitis B
Virus-associated Liver Cancer
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Hepatitis B virus-associated hepatocellular carcinoma (HBV-associated HCC) is the major
type of primary liver cancer, and is a serious health problem in Hong Kong and Mainland
China. A panel of verified serum aberrant N-glycans as potential tumor markers for
diagnosis of the subject cancer is being developed. The target result will be a new
non-invasive blood test for early diagnosis, with sensitivity and specificity reaching at
least 90%.
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Prof. POON Chuen Wai Terence
Department of Medicine and Therapeutics
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An Innovative Quality Control Method of Polysaccharide-rich Herbal
Medicines Using Bioassay Guided High-speed Counter-current

BREMEEREE FSRENBEE - BORENZSRINELEEHE

Preparative High-speed Counter-current Chromatography (HSCCC) is used
for the separation of polysaccharides. Compared to the conventional column
separation, the proposed work has great advantages in terms of sample
recovery rate, system capacity, cost, and efficiency.
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Prof. HAN Quan Bin
Institute of Chinese Medicine
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Nanoparticle and Cocrystal Formulations of Curcumin
for Treating Alzheimer’s Disease

AR FMERER R AENE B R

Curcumin may treat Alzheimer’s disease (AD), but it is poorly absorbed by the human body. Cocrystals and nanoparticles can
enhance the solubility, absorption, stability and efficacy of drugs. We adopted Flash NanoPrecipitation (FNP) to produce curcumin
cocrystal and nanoparticle formulations, aiming to provide improved effectiveness at treating AD.
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Prof. BAUM Larry

Prof. CHOW Hee Lum Albert

Cocrystal School of Pharmacy
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Curcumin Cocrystal under Scanning Electron Microscope
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Interactive Weight-bearing Exercise (iWE) Platform

ERREENE

This project aims to develop an interactive weight-bearing exercise (iWE) platform using magnetic
levitation to provide mechanical stimulation for musculoskeletal strengthening. Conventional
designs usually employ complicated mechanics that are of high cost, high wear and tear rate. Our
new design is both innovative and simple, and achieves high energy efficiency, low maintenance,

low noise and low cost.

iWE platform is unique in using magnetic repulsion to float the platform and human body above
the ground. This reduces mechanical friction, making the system highly energy efficient, less
prone to wear-out, and quiet in operation. Different amplitudes and frequencies can be adjusted
for specific clinical indications.
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Prof. LEUNG Kwok Sui

Department of Orthopaedics and Traumatology
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Shoe d’ Ankor - Fall Prevention Shoes for the Elderly and Patients with Risks of Fall
"7, - RESHENEFANRBEMRNEL D E

Inappropriate footwear has been identified as one of the major reasons of fall
and its related injuries among the elderly. This project aims to develop and
produce shoes, that provide better foot accommodation, comfort level and
biomechanics, to reduce the risk of fall among the elderly or people lacking
balance ability.
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Fall Prevention Shoes Prof. LEUNG Kwok Sui
B RkEE Department of Orthopaedics and Traumatology
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Surgical Robot Arm and Training with Navigation
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The surgical robot arm can guide the surgeon to the target position and maintain it rigidly for bone fracture fixation. It also helps to
eliminate physical tremor as well as improve accuracy and precision of surgical drilling. With the image-guided surgical navigation
practice model, the system can provide simulation to facilitate the training of difficult surgical procedures with the Navigation
System in vitro the training of difficult surgical procedures with the Navigation System in vitro. The new generation of the
semi-active robot arm is under development with the support of the Innovation and Technology Fund and is expected to be
completed in 2011.

MAFMHME - BENR(BER)BEIZERRMERFNEREN - EERANFNUELEERNBE LB - FHIR%
EBIFEE - FMHEMBEERERERNEBERFRFFNIEMEENEE)  AXRSFNEREREE - BBERE
HNBRFNABMREINFHEMRIATS  SRBEEEEFRIE NETFMANE - Hi—HCOF BB A FHEME
BRI R E BT 3% - AT ER2011F5TM -

PR Prof. LEUNG Kwok Sui
L Dr. TANG Ning

- Mr. NG Wai Kin

Mr. LEE Kam Shing

Department of Orthopaedics and Traumatology
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Orthopaedic surgeon is performing operation with the semi-active robot arm
and navigation system
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A Cost-effective Functional Finger Prosthesis with Rebounded Type
Progressive Hinge Lock

B AN SR E T SRR INBEE F1a R

Active-function artificial finger allows users to perform flexion and Prof. FONG Tik Pui Daniel

. ivelv. H L . We ai desi Prof. HUNG Leung Kim
extension actively. However, it is expensive. We aim to design a Dr. HO Pak Cheong
cost-effective finger prosthesis to maintain patients’ basic hand Dr. TSE Wing Lim

Dr. WONG Wing Yee Clara
Dr. YUNG Shu Hang Patrick
type progressive hinge lock commonly found in sofas. Prof. CHAN Kai Ming

Mr. FUNG Ying Ki
BRHE FOFESRTIEETEHERREBOTIEE - AT - IE Department of Orthopaedics and Traumatology
BHRASE - MEEBNEERZEBMELBTENERLUERS Prof. LIAO Wei Hsin
= O ASEAEAEE S - A0 S B ROE B A LS S AR S BT Department of Mechanical and Automation Engineering

. Mr. AU YANG Choi Kam
IR - Mr. SIN Sai Wing

" Prothetics and Orthotics, Hospital Authority
Flexion
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functions for daily tasks. The mechanism was inspired by the rebounded

Progressive hinge lock replaces finger joint

HENHI I E IR ER

Intelligent Sprain-free Sport Shoe
fh e RS E B &

The proposed intelligent sprain-free shoe consists of three parts: (1) Sensing; (2) Identification; and (3) Correction. The sensor

detects the ankle motion in real time. The identification part determines the sprain risk based on the data collected. When a
potential sprain is identified, the correction system will be initiated. It is a myoelectric stimulation device, which delivers electric

signals to the peroneal muscles at the lateral shank to correct the spraining motion.
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Prof. FONG Tik Pui Daniel
Prof. CHAN Kai Ming
Dr. YUNG Shu Hang Patrick
Ms. CHAN Yue Yan
Ms. CHU Wing Shan Vikki
Ms. CHUNG Man Ling Mandy
Dr. HO Po Yan Eric
Department of Orthopaedics and Traumatology

Prof. LIAO Wei Hsin
Prof. LI Wen Jung
Department of Mechanical and Automation Engineering
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Simulated sprain test
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A Knee Rotational Laxity Meter to Evaluate Knee Rotational Stability
BE e e B R E R 2 &

This study aims to devise a knee rotational laxity meter to quantify and evaluate the knee rotational stability for clinic use, especially
for orthopaedics physicians to examine patients suffering from anterior cruciate ligament rupture, and to monitor their

rehabilitation progress.
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Dr. YUNG Shu Hang Patrick BN R EEE
Prof. FONG Tik Pui Daniel At EEEE
Prof. CHAN Kai Ming Pag bt e
Mr. LAM Mak Ham R EXRR T
Dr. LAW Kan Yip Billy MRBRSR A
Department of Orthopaedics and Traumatology BENEEE
Prof. CHAN Wood Yee )RR
School of Biomedical Sciences PREFEHIS

Prof. LIAO Wei Hsin B e e T2 A
Department of Mechanical and Automation Engineering BHEIR IS

Steps of measuring knee rotation laxity
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Development of an Immortalized Human Mesenchymal Stem Cell Line
Overexpressing Thymidine Kinase (TK) Gene for Anti-tumor Therapy

21— AR RS EN K E(CEREWREBITHNEENABTES AR

The tumour homing properties of Mesenchymal stem cells (MSCs)
make them good candidates as anti-tumor agent delivery vehicles.
Cancer gene therapy employs the suicide gene(s) encoding enzymes
such as herpes simplex virus thymidine kinase (HSV-TK), which can
convert prodrugs (e.g. ganciclovir, GCV) with low inherent toxicity
into toxic compounds and thus circumvent the systemic side effects
caused by traditional chemotherapy. It is hoped that a bio-safe and
immortalized human TK-MSCs cell line will be established and used in
anti-cancer cell therapy clinical trials.

Prof. LI Gang (first row, first from left) and his research team MSCsEREBiEREEEQ Y - o A{EEEnIEEYENE A -
PXABBERF R EENBMI e AR REEEEE lErEEREEERBRE RSB E HE 5 00 iR 1 IE 2 A
FHBEREHE ) EREEROF - (HSV-TK) - TK BEOILUSRIZEE AP 25 ( Ganciclovir, GCV)
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Prof. LI Gang

Department of Orthopaedics and Traumatology
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Super-paramagnetic Iron Oxide Nanoshell and PVA Based
Chemoembolisation System: Novel Approach for Targeted Delivery,
Selective Retention, Magnetic Targeting, and MRI.

IR S(EBMARFRKPVA BERNICEREZFLUESREE
B4 %  EEMEYFEE MU RERE

The aim of this project is to develop a drug delivery system to deliver specific drug to
targeted organ. This can minimize undesirable side-effects of drugs on normal cells.
We propose to develop a superparamagnetic iron oxide (SPIO) nanoshell based
chemoembolisation system for anti-cancer drug delivery.
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Prof. WANG Yi Xiang

Department of Imaging and Interventional Radiology
FEERN ABGEZ
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Prof. LEUNG Cham Fai Ken
Center of Novel Functional Molecules, Department of Chemistry
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Intestinal Polyp Image Recognition System
H E/%\WE’/'f%Hn‘ZgU/%HE

Capsule endoscopy is one of the methods for intestinal examination. The camera inside the capsule takes 50,000 photos of the
intestinal conditions. Physicians need to spend an average of two hours to view all the photos taken in order to identify areas with
abnormal conditions, such as polyp or bleeding. To solve this problem, our research team invented an ‘Intestinal Polyp Recognition

System for Capsule Endoscopy Images' The prototype system was tested to achieve 94% accuracy.
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Prof. MENG Qing Hu Max
Dr. LI Bao Pu
Department of Efectronic Engineering
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Prof. MENG Qing Hu Max (front) and his PhD students

(from left): QI Lin, FAN Yi Chen Simon, and LI Bao Pu
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Development of a Wireless Robotic
Capsule Endoscope with External Guidance
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Since the movement of current capsule endoscope for

gastrointestinal tract inspection is not controllable, missing ﬁﬂ% ) BRIE=SFES
Magnetic Field Sensor Array

diagnosis is possible. We are developing an external localiza-
tion module to track the moving trajectory and control the
orientation of the capsule. An internal locomotion mecha-

nism at the capsule makes the propulsion.
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Prof. MENG Qing Hu Ma?( o Using magnetic field to drive capsule endoscope
Department of Electronic Engineering A RS R S N R R S 5E
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Vascular Intervention Simulation System
MEN NGFEER 24

Safe and effective performance of precise Vascular Intervention Radiology (VIR) procedures requires highly skilled doctors with
specialized training. We are developing a 'Vascular Intervention Simulation System' to facilitate training of common vascular
intervention procedures. The system makes use of patients’ data to reconstruct the 3D anatomic model of organs and vascular

network, and simulate the whole VIR procedures. The system can greatly enhance the effectiveness of VIR training.
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Prof. HENG Pheng Ann
Department of Computer Science and Engineering

Prof. YU Chun Ho Simon
Department of Diagnostic Radiology and Organ Imaging
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Vascular intervention simulation system for medical training
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Smart Assistive Knee Braces Utilizing Magnetorheological Fluids
MRS ERER NBRR

Assistive tools for knee movement provide mobility support to elderly or
disabled people. We developed a “Smart Hybrid Assistive Knee Brace” that uses
an actuator to integrate electric motor (MR) with magneto-rheological fluids.
Motor function provides the active torgue for climbing stairs while MR brake
part provides the passive torgue for walking down the stairs and works as a
cushion to protect the knee. The proposed system is more comfortable to user,

it also consumes less power as compared to motor-driven devices.
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Prof. LIAO Wei Hsin (right) developes hybrid
assistive knee braces with smart actuators
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Prof. LIAO Wei Hsin
Department of Mechanical and Automation Engineering

Prof. FONG Tik Pui Daniel
Prof. CHAN Kai Ming
Department of Orthopaedics and Traumatology
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RFID Logistics Monitoring System
SHARSMREZE 2 M

When active radio frequency identification (RFID) technology is
used for intelligent logistics monitoring, the built-in sensors of
the RFID tag can monitor the temperature, humidity and
vibration of the cargo on which the tag is attached. The data
collected inside the container can be transmitted to the
receiver through the radio to alert the worker to make correc-
tive adjustment if necessary. The system contributes to the
efficiency of the industry and to ensuring quality of the goods
under transportation and storage.
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Prof. WU Ke Li
Department of Electronic Engineering
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Awarded Gold Award of Hong Kong RFID Awards 2009
B2009FEEBRGGIEHMAIARESE

Spatial and Appearance Correlation of Multi-view Surveillance Videos
for In-store Customer Trace Discovery and Pro-active Selling

AHNERNBREIRIRAEEIHENZR

Blue line on the floor plan (left) illustrates the path and staying time of
a customer.

FEE LWER (£ ) BREPNBENFERRE -

Networked interactive digital signage (NIDS) (right) will show appropriate

advertisement to recall customer’s purchase desire.

REXNHFRERE (A ) BETEENES  EeBRENEER -

R B R AR SRR ZE I AD SN ER AR R B Al

We are developing a spatial and appearance correlation of
multi-view surveillance video technology, which is aimed
for in-store customer trace discovery and pro-active selling
strategy. With the customer trace information obtained,
customer behavior can be analyzed in real-time. Together
with other information such as age group and gender
information captured by the entrance surveillance camera,
profiling of the customer or demographic information can
be used for personalized advertisement on networked
interactive digital signage.
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Prof. LYU Rung Tsong Michael

Prof. KING Kuo Chin Irwin

Prof. WONG Tien Tsin

Department of Computer Science and Engineering
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Visible and Infrared Video Integrated Marking
for Augmented Gesture Extraction (VIVid IMAGE)
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The VIVid IMAGE is a video processing toolkit to facilitate applications of augmented gesture extraction technologies in computer
games and digital entertainment. The system requires the application of visible and infrared video and innovative integrated
marking technology, where the Infrared Projection Marker can dynamically change its pattern and be recognized to determine the
shape and 3D position of the target object, thus providing augmented gesture extraction calculation (such as movement of hand

orhead). EWMRIER SRR RBENAE R RRERETEE . O

Projector-Camera Pair Set up R BRI S R SRS IS S G B - U8 T S AIAT 96

IR RS BEEIE - BB ES IS - 3 RN R R
DV Camera SN A A - A 8 B B AR T SR Y B B
BURE i B DIt ERERFBIHNES (NFS - BiES ) BH -

Prof. LYU Rung Tsong Michae!

Prof. KING Kuo Chin lrwin

Prof. WONG Tien Tsin

Department of Computer Science and Engineering
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Infrared filter
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Hand-in-Hand: Feel Your Touch over the Internet

M EFETF BB OKERZ A

This project aims at developing a low-cost online hand-in-hand system. A surface electromyography sensor is used to detect the
feeble electric signals generated during muscle contraction. By analysing and transmitting the features of such electric signals, the
robotic hand at the other end of the Internet can instantly imitate the original motion of the human hand and offer a haptic feeling.

RIEENERZRE—EERTNA LEF 24 - 28 " REAMNBAZ ) WUAFIRWRSFEENMSIEMT - &
RS AT I B AR AS S —ImpOE T £ - MM FAMEEREEAFEF - EREESFRBRNER -

Prof. LIU Yun Hui
Department of Mechanical and Automation Engineering
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Internet B 2| =BT
G4 —_—

EMG sensor
EMG sensor e
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Surface electromyography (EMG) sensor has to be attached to user’s forearm to detect the electric signals generated during muscle contraction.
Those signals will be transmitted to the other end through Internet. Robot hand at the other side can imitate similar motion by received signal.
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An Assistive Communication Brain-computer
Interface for Traditional Chinese Character Input:
the P300 Chinese Speller

EE MR R I A RSO
P300 =FHf 1

Most people are able to communicate by speaking, by writing, or by
signing. However, a substantial minority of people have experienced
damage to their nervous system that limits their ability to control muscle
movement, in some cases preventing them from communicating with
others. Various brain-computer interfaces (BCls) have been proposed that
allow alphanumeric characters to be written on a computer screen by
measuring a user’s brain waves. However, no such device exists for
individuals whose native language is Chinese. In this project, a prototype
BCl that measures a user’s brain waves to write Chinese characters on a

computer screen will be developed.

RED ANEBEBBRE - ER - FREFHKEBER - A8 - AHESIH
ANAERBIEE B E R A =S - M AEEREHBEENES
HEERKBBEAES - BRIRAEHIED (BCs) REFFENEFHHA -
M ENRZIRBAPIXNEEZR - SHRBERIHE—EE
BEEMERRBNEFHREZRR -

Subject is performing an experiment
ERHZIPETER

Prof. WANG Shi Yuan William
Language Engineering Laboratory, Department of Electronic Engineering
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An Internet-based Platform with Automatic Speech Recognition
Technologies to Support Online Computer-aided Pronunciation Training
for Chinese Learners of English

B ¥ h B A BB SRFERVRE S Bl i KAl e E R L e

We aim to research and develop automatic speech recognition (ASR) technologies that support computer-aided pronunciation
training (CAPT) for Chinese learners of English. We focus especially on adult learners whose primary language is Cantonese and
related transfer effects that the mother tongue has on second language acquisition. Our current system can automatically detect

and diagnose a Chinese learner's salient English mispronunciations in real time.

HMMMBEBRZEBEEETHA (ASR) il - BEFTERH

phone substitution WENRSUR (CAPT) - BMER TSN EREAEENRE
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Prof. MENG Mei Ling Helen
... n 9/ 1\e .. i Ling Helen

Department of Systems Engineering and Engineering Management

%ﬁu%% Dr. LEE Kit Lin Pauline
Independent Learning Centre

Prof. YIP Choy Yin Virginia

n ouv = f Department of Linguistics and Modern Languages
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The CAPT system can pinpoint the erroneous pronunciations of Chinese learners and FRZEE A
diagnose the errors (indicated in purple) to generate instructions for improvement. FEpEAEE L
CAPTR#AEEHEPBRIA BB RERBICN RS ER - 2ELEE UIRBET) - WiRHNIEES - ERHAE
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Line-rate Network Traffic Monitoring Using Multi-Core Architectures
DEZAAVER (T oS E TPl

The goal of this project is to develop a practical,

network link Muticore pletfom
deployable system that supports line-rate network SRR LT
traffic monitoring for high-speed networks. We design SubAnanlyzer
Jsrivas
and implement a parallel network monitoring system
rototype  usin eneral-purpose  multi-core Packets ST
P . yP g 9 purp . Hpe —— FAE —'-\ MaArartyzer
architectures. We develop an efficient core p: porid EHHE
synchronization mechanism that enables multiple
cores to parallelize network traffic analysis with
o SubAnanlyzer
minimal performance penalty. FEtTaR
AEESERE—EER  IERNSEREAE ] o
NERESRMAB RS HMTBRZSZORE L FRBAREL . s
e o _ Core synchronization queue c analysis resul
R RBER— BN TREERRANER . BR (Tm RS
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Prof. LEE Pak Ching Patrick

Department of Computer Science and Engineering
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Structure-based ASCII Art
EREBN "EBXF, 281

ASCll art is composed by text characters, in which nice ones can only be made manually before. We propose a novel shape similar-

ity metric to automatically find the best matched characters to form the ASCIl image. Our results are comparable to those by ASCII

artists and sometimes even better.
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(a) Reference image
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(b) Tone-based ASCI!I art
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(c) Structure-based ASCII art
EREBRIASCIE
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(d) One more result by us
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Interactive Image Inpainting
EEAE&EE

Image inpainting is a process to remove unexpected objects from images and fill in missing information. Existing image processing

software prioritizes the speed of processing over quality of inpainting, while our method makes a balance between the two. It
makes use of all the information within the image to be guidelines, and fill the missing region quickly with the most appropriate
color and structure.

B&EEZRE R PZEBRNNERR  BELAFERBRANES - EANEBREERY  TEBUBEERLUBREE
BEE - MAEMOTEAFE TEMAE - LEBEREREENRE - RETSEME FRSBENECRERE -

Prof. WANG Chang Ling Charlie
Mr. KWOK Tsz Ho
Department of Mechanical and Automation Engineering

WmE R ETRESE R

TEEHE
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Original image Using Adobe Photoshop CS5 to Using our technology to remove the red ring
REE & remove the red ring AP RARERLE
FIFAdobe Photoshop

CS5 BIRAIRE Z#ER

Gradient-directed Composition of Multi-exposure Images

BEES NNWZERACTEMS

We propose a simple but effective multi-exposure composition technique which aims at producing one well-exposed image that
is virtually impossible with a single shot by compositing a stack of photos at different exposures. Comparing with conventional high
dynamic range (HDR) imaging methods, our technique is appealing in practice since it is more efficient, easy to use and applicable

in both static and dynamic scenes.

AEHRE—EEEMBAVNNZERATERE RN - EENGZRARBCHRAKEN—RBERBEAIESIN
REBcE® - BERNSEEHLE (HDR) RIMAELE - IE73AMERS - ZRER - BERBEERIOER -

Static scene: Dynamic scene:

Prof. CHAM Wai Kuen
Mr. ZHANG Wei
Department of Electronic Engineering

EFIERES
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ERAE

1) make all details visible in one image
2) avoid ghosting artifacts (deghosting)

Goal: make ait details visibie in one image

Gradient-directed Composition of Multi-exposure Images

BERENNZERE
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Single Image Focus Editing
EiRE&ESRE

The system can accomplish single image focus editing tasks which includes focus map estimation, image refocusing and
defocusing. By using post-processing only, the system can help overcome the optical limitations and create different kinds of novel
photos with desired focus setting from an imperfect photo.

WAL BIRE R NESRELY - HPEEETEEE  EEEGEMIUNAE - BLRARERREENFRMY
MsE R ERAEHIE AR - B—REEBARBENVEGERNZREAREEYIRNFTES -

Prof. CHAM Wai Kuen
Mr. ZHANG Wei
Department of Electronic Engineering
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EEERER
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Single image focus editing

BEGESRE

Inputimage Synthesized image Synthesized Synthesized image
Focusing on the foreground with shallower DOF all-focused image Focusing on the background
BABGERRENEYE BRBEBHNSRRZ BREREEE ERESREMRBREESR

Scratch Revealing in 3D
HA3DFEFINERER

We use the latest micro-projection technology to devise a super-high
resolution 3D reconstruction system. With novel structure-light coding
and decoding and calibration algorithms, accuracy in microns can be
achieved in seconds. The system can be used to reconstruct micro details
of surfaces, including 3D print on paper left from handwriting, and
scratches etc. It has vast applications in precision industry, counterfeit
coin detection, and handwriting identification in 3D.

TR EREMELIERMSIAZ =S ERBAAESRGAD  BBAR
BN RBEEEESEES - BIR THURBN=HRAERE - Z&2HF
Scanning image of a slice of paper with handwriting JEBLFH - WRSHE—MERR - TARIEAE - FIETH
BAEFIAGNRIEE S WESR®EL -
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Prof. CHUNG Chi Kit Ronald
Dr. SONG Zhan
Department of Mechanical and Automation Engineering
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Fast 3D Fingerprint Acquisition System

Ir%\ —I| EI.I}%—HQ%"

Existing 3D scanning systems are expensive and of formidable size. In this research, a low-cost and portable 3D system is
developed, which is capable of recovering 3D details of fingerprint and skin surface in a short time. The system can aid in
fingerprint recognition system and medical analysis of skin surface.

BEN-#EAANBERRNSRA=EREAT - RIERAAEERA - RAERS - MARERIDISERARNEGE
RREMBENIEAR R B RS - Z2RUARZERRAGER - UARBR ERBHN =T ERE

Prof. CHUNG Chi Kit Ronald
Dr. SONG Zhan
Department of Mechanical and Automation Engineering

HHEBEETRES
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3D scanning images of thumb and palm
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Interactive Haptics Modeling of Dynamic Surfaces

RN B S B IR E

This project is to develop a realistic force-sensing model based on Hertz Contact Theory. It proposed an efficient haptic constraint
modeling using interactive metaballs. It realizes online touch-enabled dynamic Loop subdivision surfaces and establishes the
GPU-accelerated interactive haptic scene navigation framework. The technology is useful for interactive computer animations.

REBERMZEBERARESRBIEELE  REERGIUTKNSNBEZENRESR - BRA LBV
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Prof. SUN Han Qiu

Department of Computer Science and Engineering
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Development of Tracking and Focusing Actuators for Optical Pickup Devices
FCER RS SRRV TR L B AR B B a5 B 3

In order to record and play back HD contents, larger data storage capacities discs have been proposed to meet the demands
nowadays. Tracking and focusing abilities are crucial to today’s increasingly high-speed and miniaturized devices such as optical
pickup heads for optical disk drivers (ODDs). In this project, a piezo-based pickup head for the small form factor ODDs has been
developed. It is not only for precision positioning but also shock resistance.

RTYTHURBENSENGHEAS  FEEARMCHEBRARFARAUREEERENTE - AL - SHREEERENER
ERENARFENBELAEE - FTERR—EMREINNCBRESR  MEREBRBENERIEEBNIRAIEE

Prof. LIAO Wei Hsin
Department of Mechanical and Automation Engineering

HHEBEETREES

Digital HD broadcast B EIR

HD-TV

Movie Broadcasting

Companies  Companies BD equipment

Blue laser

22 GB is necessary to record BS \f
digital broadcasting M

Red laser

MPEG2 for 2 hours and 15 minutes. | Proposed piezo-

780 MB was needed to record 2ch PCM based pickup head
audio for 74 minutes.
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Development of Coastal Environment Monitoring and Prediction System (CEMAPS)
in Hong Kong and Pearl River Delta Region

&8 IR T =it & e FmIR R BN BRI S Atha 55

Coastal regions are vulnerable to natural and manmade hazards, such as flooding, storm erosion, pollution, red tides, oil spills, etc.
The Coastal Environment Monitoring and Prediction System (CEMAPS) will provide remote sensing and in situ data for monitoring
coastal environment in Hong Kong and Pearl River Delta (PRD). It will assist decision/policy makers in the design, monitoring,

detection and responding to coastal hazard.
JUHGept)

N
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Prof. ZHANG Yuan Zhi
The Institute of Space and Earth Information Science
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Sea surface temperature and currents in Jan and Sept
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Web-based System for Typhoon Analysis and Prediction
#_EBe [l 70 K FRIR 247

This system is a web-based platform
developed on top of Google Map for
typhoon analysis and forecasting. It can
show various typhoon data in layers at the
same time to facilitate analysis. The

powerful data mining algorithm allows

users to search for similar past typhoon
records based on the starting point or path

of typhoon, and forecast the direction of

typhoon.
Kiame—EER Google Map Z ERI4E
ERRATRIBERFE - sEEREEER

ZiaReE BB - LITEO - MARRIE
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Department of Geography and Resource Management
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Build and Operate CBERS-02B Satellite Ground Receiving Station to
Support Earth Resources and Environmental Monitoring

Z 17 MNE1TCBERS-02BE B & 2 Mt B WIS A Bt IR E RAIR IR E 2

With the China National Space Administration (CNSA)'s supports, this proposed project aims (1) to establish new ground facility to
receive CBERS-02B data; (2) synergistic use of ENVISAT ASAR and CBERS-02B data to develop new multi-spectra satellite data
products for earth resources and environmental monitoring applications; and (3) to promote the new data products and to
establish collaborating projects with partners in Guangdong province.

FABEMABNZS - RIREH @ (1) BuiEELIEW CBERS-02B BEHIE ; (2) 45 ENVISAT ASAR HRK
CBERS-02B XEgiE - BRI ALIEEEBERDUSIHMKERRIREEEER ; 3) EEMHEENEEREER I
BERENNBIEKFRIGETE -

Prof. LIN Hui

The Institute of Space and Earth Information Science
MIBHIR
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Timely multiple satellites, multiple
spectral bands and in all-weather
environmental monitoring
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Development of Multiple Sources Marine Positioning Services
Using COMPASS (Beidou) Navigation System

MRS EESM 2 MR RS ERIREFEMRS

COMPASS (Beidou) Navigation System, invested by China, is designed consisting of 35 satellites and will provide 24-hour global
satellite navigation capability by 2010. The service cost of Beidou is no more than 5% of existing systems such as Inmarsat. This
project will develop an application platform for seamless integration of multiple navigation data sources, thus enabling local
industries to explore the huge business potential of Beidou.

ENEEEMARZPERRE - 2METEE 2010 FRKET - BEZK SHESHISBEEAMN - BEFRH‘24)0E
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¢ The Institute of Space and Earth Information Science
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Position / Message
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The Use of Plasmonic Crystals to Increase the Efficiency of LEDs
MASHTRARLUGER I _IHERIEICUR

Due to the higher refractive index of light-emitting materials,

emission from Light Emitting Diodes (LEDs) suffers from high

total internal reflection, which lowers light emission efficiency

and increases heat dissipation and power loss. By using periodic ‘
metallic array, or plasmonic crystal, we are able to channel —
emission to the electromagnetic resonance modes present on

the array rather than being lost in the internal reflection. This

technology may be used to significantly increase the efficiency
of LEDs.

Left: At layer of silver was coated on fluorescent material.
Light emission efficiency is low due to energy lose in total
. . internal reflection.

ARAMRTHERS - MRA_HEEEE AR s N .
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IR - DIBPR(ESERR - WA RIS - BB EH RS E -
BHUEEES  NIZERFIRAER - 85518385

TG R ERIRER D - BIEANRS FHiEE - DU Right:.Whe.n 2D siIv-':-zr .hole array was coated on ﬂuores.cent
material, light emission efficiency enhanced drastically

B XA TR ER AR EXA AT
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Prof. ONG Hock Chun Daniel AE B AEEIEES M AN EEIRSS501F -
Mr. HUI Koon Chung
Department of Physics
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Miniature Compression Refrigeration System
MEBHEARL 2SR

Miniature air conditioning systems are increasingly used in industry: cooling for CPU/GPU chips, cooling for medical / bioengineer-
ing systems, and personal cooling. We designed and built two miniature and efficient cooling systems based on compression

refrigeration. One is for CPU cooling and the other is for personal use.
MER - MBERLZREAERES - HIINCPURGPURYSA] - BEREYTRERERSH - DUREAZERE - FHMERAE
MRERWE  WES - IBE/N - BE > RAERETLRF FMmaei - —82CPU/GPURANRHK - —AZEAZER -

Prof. DU Ru Xu
Department of Mechanical and Automation Engineering
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CPU / GPU chips cooling system
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Min-power Logic Error Cancellation - Further Extend What Clock
Gating Can Do for Low Power

BUHBEIS R DUEZ BRIV - E— D REMIZERESRRINERINFERTHER

We propose a green IC design technique for extra power savings by applying a new notion of logic error cancellations. In this
technique, logic errors injected by disabling certain sequential elements for power savings are masked (or neutralized) by other
logic errors such that the circuit functionality can be maintained while with extra power savings achieved. Up to 30% of dynamic

power can be saved.

HMREE T — @ BICRE Rt AON D BERERE - HESEREBRYEEER ZSIARIUE - SRS A—LEEHER
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Prof. WU Yu Liang David
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Waveform of optimized circuit
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Low-power Clock Recovery Circuit for UHF RFID EPC
Class-1 Generation-2 Transponders

BRREPCE_HNE TRIEINFESERIERE
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VIR

The invention is about a new technique to generate a precise reference clock signal digitally for the digital modules in an RFID
transponder. The key advantage of the invention is its low power consumption, which can be less than 2 pW. This advantage can
contribute to a long RFID reading distance, combining with other low power RFID circuits. At the same time, a high clock frequency
precision meeting the EPC C1-G2 standard is guaranteed by a digital calibration algorithm that is a part of the invention.

REZHRZRN —TERARUHF EPC C1-G2 RFIDIZE _ERE = RIS HES RIS IE S T E L IUARIR M - Kﬁéﬁﬁﬁ’\]%ﬁ@@%
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Department of Electronic Engineering
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To reduce our paper consumption, we only provide short summaries of our projects here.
Detailed information can be found at the website:

www.cintec.cuhk.edu.hk/exhibition/



If you are interested in any of the projects listed, please contact
Centre for Innovation and Technology
The Chinese University of Hong Kong
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The Chinese University of Hong Kong
Telephone & &% : (832) 2609 8221
Facsimile {8 & : (832) 2603 7327
Email &&7 : enquiry@cintec.cuhk edu hk
URL #8141k : www.cintec.cuhk edu.hk/exhibition/
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