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Where research stimulates
ground-breaking discoveries

T A K Rt

|
PolyU is passionate about interdisciplinary research. Working at the intersection
of various disciplines sparks new insights and discoveries that are contributing to
a better world.

BARARESNAE  EBRTEBMERE  HARAFIE  SEREMRABEHER -



FUNDING
FOR RESEARCH
HitER

In addition to receiving funds allocated by the University, academics BT REBRMHABHEE - 217 A B RIER

at PolyU applied for funding from external sources, either through BRBRFIOERERE BERIINTRAELE
competitive or non-competitive means, for their research projects MEHES WEMMOBIFEE -
in 2014/15. Total funding during the year amounted to HK$1,832.2 2014/15 F - B AR EINEE SR
million in support of over 2,800 projects undertaken by more than +TNAE=FZBH=+& EPh@B_-TFTNA
1,000 academic staff and around 1,140 research personnel. ERAET S MBHEEPNEWAEE—T

2% AR —T—BE+H -

Newly-funded projects in 2014/15
2014/15 FEHE AL E

Funding Source No. of Projects Total Amount (HKSm)
L2 g BB (EEBTE)

TR 180 Bl $1u2.31
amsnnze oo 162 Il $110.76
AR ARPARRHNER 153 § $37.83
PRAARTE LY 139 1 $23.66
M 405 N §2127
oy 829 $558.83

* The amount is calculated at an exchange rate of RVMB1: HKD1.2497 181 1 AR : 1.2497 T HERETE
* Including industrial/commercial support and donations ‘E23% Tpaféis & B) J 18 i
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Number of research students

HEEAS

In 2014/15, a total of 1,621 research degree students were engaged 201416 FH - HE—FRB -+ 284
in the following postgraduate courses of study: BB TR RIS

Part-time ull-time
s research

IR students

58 2 AMERE

1.265

Full-time Part-time
28 SRARH

1.079 298

l
php s |,37 1 1621

Total number of research students

Part-time
research
students

SRBIT R E

356

W
A total of 271 research students graduated in 2014/15, including 201416 FEHE AL +—BARERE
207 PhD and 64 MPhil graduates. ETP BT HERREEELTEL - NTHAR
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PROJECTS FUNDED BY
THE RESEARCH GRANTS
COUNCIL COLLABORATIVE
RESEARCH FUND

AR EREARETHIRE

Schematic of the
Ludwieg tube facility
BEgrERerEE

741 75

Facility to validate barriers
for debris flow impact

Geo-hazards have always been a great danger in Hong Kong
and many other countries due to global warming, uncertain
extreme weather and geological conditions, and continuing land
development. Flexible barriers are being widely used to reduce
the impact and risk of debris flows, yet current design methods
have not been validated. PolyU is designing a large-scale,
multi-function physical model facility to validate these methods.
Construction of the facility began on the PolyU campus in
November 2015.

High-speed aerodynamics
research facility

PolyU is constructing a multipurpose transonic-to-hypersonic
Ludwieg tube facility to meet the most demanding high-speed
ground testing parameters, with performance sufficient for 50ms
test times at up to Mach 4 flow. Equipped with data-acquisition
systems and flow visualization devices, the facility will enable
further research and teaching in high-speed aerodynamics in

Hong Kong. It will also enhance local aero-thermodynamic
research in support of aerospace research on the Chinese mainland.
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(Left) Protein
crystallography facility
(LB EBREITH RS

(Right) lon mobility
mass spectrometer
(BB BB E L E

High-output protein
crystallography system

The University is in the process of setting up an accurate high-
speed, high-output protein crystallography facility, which will greatly
enhance the capacity of cutting-edge biomedical research and
provide critical support to new drug research.

lon mobility mass
spectrometer for
new drug research

PolyU has acquired an ion mobility mass spectrometer for the
separation of ions based on their size and shape. With its high
speed and high sensitivity capabilities, the mass spectrometer
allows for effective acquisition of structural information of molecules.
In addition, the ion mobility technology significantly enhances the
ability to analyse complex samples and identify compounds by
reducing background interference, allowing separation of isomers
and providing additional compound identity information.

Exploring sustainable
chemical syntheses

A multidisciplinary team of synthetic chemists and material and
theoretical scientists from PolyU, The Hong Kong University of
Science and Technology and The Chinese University of Hong Kong
is tackling challenges related to green chemistry. Through their work
in catalyst design and development, it is envisaged that effective
synthesis can be achieved from biomass, thus facilitating Hong
Kong's journey towards a low carbon economy.
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»«——— Design methodologies for i /MERREM
improving wind and HF BRI AR

thermal comfort in the
urban environment

PolyU is carrying out research with the goal of improving the BRIEFA-—EERNERORFT T E#ET
environmental quality, liveability and public health in large cities s - B ERA RS Em&iﬁéiﬁ AJEE
through a modelling-based design methodology. The research MHRERALBRE - EEWERTH M )NE
looks at both temperature and wind at the pedestrian level inthe  RELT A S EEE 2 & 50 E L&A & -

community, which is subject to the Urban Heat Island effect as i 5% B B R [E & B R Bl 5 K 5 5 B
determined by macro-scale city morphology and the landscape. M Ed B E RN ER L. &
PolyU is conducting this research in collaboration with City MAEEBEHERAAFTEH M AE

University of Hong Kong, The Hong Kong University of Science EBERHERE - %55%?(%3 C BBRXER
and Technology, The University of Hong Kong, Hong Kong ﬁ%h‘ék%/\ AT ©

Observatory and University of Western Sydney.

rs——— Heterogeneous chemistry AREBHALPIH
of atmospheric reactive JEIIHIL R R
nitrogen oxides

Employing cutting-edge, integrative computer simulations, EHABERRmEETERERRBE  BE
this study explores the chemical reactions between gases MEARERERFER RS LY 2 HHL2
and particles in the atmosphere and their contributions to air RIE  AREMEERSRENZE - BER
pollution. The project is being conducted by a multidisciplinary MREKKERBEKR BEREKE

team from PolyU, The Hong Kong University of Science and BARXKRE - —FEBIIA TS REBRERR
Technology, The Chinese University of Hong Kong, a French RIRREE - HHH K REE B E
research institute and the HKSAR Environmental Protection B K= ANHRBEEMM T BERE
Department. The research findings are expected to support the RIXBE SRR -

mitigation of photochemical smog and haze pollution in Hong
Kong, the Pearl River Delta, and other Chinese cities.

(Left) Velocity contours at
a height of 2 m above
the ground in North East
wind direction obtained
from numerical modelling

() P E AR e -
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(Right) Ozone

distributions over
Guangdong simulated
by regional air quality
model
(BE)EEZERER
RAERE R R R A W O & 8 M N M TR MW
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AT THE FOREFRONT
OF SAFEGUARDING
HEALTH

FIERE EERE

r«——— Computer intelligence to EiEEERA
detect acute strokes =R

Dr Tang Fuk-hay of the Department of Health Technology and BENEREMERNREEELMAET —E
Informatics has developed an acute stroke detection system EEHAEALER  BERISEFRRL
using built-in artificial intelligence. Analyzing over 100 brain scans,  Z#t * BREFEBEN — B 2R EKEE
the system is able to determine whether a patient has suffered an W& - 2 m/\m 24 2B R 14 R 3k
ischemic stroke or haemorrhagic stroke. Its diagnostic accuracy FEMEFRE - RN ZEEREES E"

is 90%, as high as the accuracy of diagnoses by specialists but N+ BERBARNDEERERE - B
at a much reduced time of 3 minutes versus 10-15 minutes. This HERBAEZEHAMENTE T Ao ERME
system can detect subtle and minute changes in the brain and WE=DEE - REA] L‘KECHU”‘?EH@H“uf"f’{t

learn by experience, dramatically cutting the chances of a missed ~ ER&BRPEE - KREF2HE -
diagnosis, minimizing damage to patients within 3 hours of stroke ~ WERE=/NFAFZETHREELEERE
onset, and allowing more lives to be saved. K - LAERERROCE % 44 o

The acute stroke
detection system
analyses computer
\mages of brain scans
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Nano-approach for
remedying tendon
degeneration

Research by Prof. Gabriel Ng of the Department of Rehabilitation
Sciences involves two projects — one based on animals

(basic science approach) and another on humans (clinical
study approach). The study with animals tested the strength of
degenerative tendons after treatment by custom-made external
herbal patches (some processed with nano-technology), while
the study with humans examined the effect of nanomized
herbal applications for treating tendon degeneration in the

foot. Preliminary findings show that patients experienced a
significant decrease in pain and increase in range of movement
with their treated tendons after two weeks of treatment.

A simple and rapid method
for drug abuse detection

Confirmatory techniques used in drug abuse analysis require
laborious and time-consuming sample preparation procedures.
Dr Yao Zhongping of the Department of Applied Biology and
Chemical Technology has developed a simple method that uses
an ordinary wooden tip (such as a toothpick) to collect samples
and reliably detect and quantify abused drugs in urine and oral
fluids within minutes. Upon applying a high voltage to the wooden
tip, spray ionization is induced to detect ion signals of analytes.

Hong Kong's first breast
milk nutrient database

Led by Dr Wong Man-sau of the Department of Applied Biology
and Chemical Technology, a research team analysed the diet
nutritional characteristics and level of polyunsaturated fatty

acids in the breast milk of 74 Hong Kong lactating women. The
objective was to examine how daily diet affects the nutritional
composition of breast milk and establish Hong Kong's first breast
milk nutrient database. The results showed that the DHA level in
over 80% of the subjects' breast milk met the adequate intake
level recommended by the Chinese Dietary Reference Intakes,
and hence, sufficient DHA was supplied to infants for normal brain
and vision development.

RESEARCH & DEVELOPMENT W52 B2 5 /R

AR Bl
aFGR{L R

BEEREMBARBEZEHRTETH
MEBEREER: ~EAZIDER
(ERMBHm) M —ERRARER
(BRRHIZT IR - B ERAALBIEH
SN B EERRE R (R BAKILEIE)
BRI ZEE - ARBRAMREMNK
e B2 R A FBERILIE R P R A AR
NP BEBETRELCBMERRE - B
BRERRUE S B i S BB E AR ER R K o

[ R ERY
SRR ATk

RITWEREND T ITES REENEK
RETF  HRES - EREYRERK
BRYETELRENAAE (WKATH)
WA B8 W E R ROR 3R
BAGTEHESDSNELEREY K HE
NE - M ENAARBEHMELS LES
BEEBEATELEBER  KMmBEDIHTY
FOBEF1E5% ©

EEHEBILER
BHE

EREDRCEMEERENFBELHAR
MEBBE R T OEWILBRLOETRS
DITHBFINRREE  LHEEESINE

Ko kZT A EMENESE - EHES
RIMTEHERRNAZESINEERD
NRZBUBEBEEGIEEENE - R
BB/ \KNEH RGNS T
fEFIEL DHA) 2 EEHBIEREREERER
1B RUHERTEOME G NEE -



Applying Chinese
herbal plaster onto
the injured tendon
EREHRBLEHE
BEBL

Wooden toothpick to
collect samples for
drug abuse analysis
R BB HEST
BEDMT

PolyU establishes
Hong Kong's first
breast milk nutrient
database
BREVEAEEGTL
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Rapid authentication of
edible oils and gutter oils

Dr Yao Zhongping of the Food Safety and Technology Research
Centre under the Department of Applied Biology and Chemical
Technology has developed a new method for the rapid
authentication of edible oils and screening of gutter oils. Using
matrix-assisted laser desorption/ionization mass spectrometry
(MALDI-MS), high quality and highly reproducible MALDI-MS
spectra results can be obtained and a preliminary spectral
database of commonly used labelled edible oils has been set
up. As different types of edible oils have different MALDI-MS
spectral patterns, the authenticity of an edible oil sample can
be determined within five minutes by comparing its MALDI-

MS spectrum with those of its labelled oil in the established
database. Since this method is capable of authenticating edible
oils, it can also determine whether samples are gutter oils.

Probing into metalinguistic
awareness and
developmental dyslexia

Dr Leung Man-tak of the Department of Chinese and Bilingual
Studies is investigating theory driven intervention for Hong
Kong primary students suffering from developmental dyslexia.
A virtual centre equipped with databases and standardized
tests was set up for this purpose. The study has been
extended to the Chinese mainland and an attempt to design
an educational programme for Non-Chinese-Students
learning Chinese.

Big data analysis for revealing
gene interactions in cancer

Prof. Benjamin Yung of the Department of Health Technology and
Informatics is exploring pair-to-pair correlations between genes

to decipher the mechanism underlying cancer. His research team
has developed a big data analytics method that can analyse the
co-expression of 0.2 billion gene pairs in just two days. This novel
structural co-expression network analysis platform has revealed
the cancer pathogenesis and its potential Nucleophosmin (NPM1)-
oriented treatment strategy in Chronic Myelogenous Leukemia
(CML). The platform can also be readily applied to other diseases
for diagnostic, prognostic and therapeutic investigation.
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Application of matrix-
assisted laser
desorption/ionization
mass spectrometry in
rapid authentication of
edible oils
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Different games are
designed based on
children's learning
stages

In Chronic
Myelogenous
Leukemia, ribosomal
proteins form a big
network and link to
Nucleophosmin
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CML group - Ribosome BIG network
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In CML, ribosomal proteins form
a big network and link to NPM1
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COLLABORATION
LEADS TO
RESEARCH INSIGHTS
BFaFE AXEREIR
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Visual perspectives of
products and services
affect consumer behaviour

In a joint study with professors from The Hong Kong University
of Science and Technology, Tel Aviv University and The Chinese
University of Hong Kong, Dr Jiang Yuwei of PolyU's Department
of Management and Marketing found that multiple visual
perspective descriptions of products and services may have a
detrimental effect on consumer evaluations. The research has
shown that when individuals were disposed to construct an
image-based narrative representation of the use of a product
or service, differences in the visual perspectives of the images
made it difficult to construct mental images that, consequently,
had a negative impact on evaluations of the product or service.

In contrast, when individuals are simply motivated to acquire
information about the product or service, pictures from
different perspectives serve as references, thus enhancing their
evaluations.

New advances in urban
sustainability

In 2014/15, PolyU's Research Institute for Sustainable Urban
Development (RISUD) added four new research groups, taking
the total number of research groups to 33. They are organized
into five divisions: the Division of Urban Systems, Division of
Urban Infrastructure, Division of Urban Environment, Division of

RESEARCH & DEVELOPMENT #3823 /@
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Green Buildings, and Division of Smart Cities. During the year,
RISUD initiated the following collaborative/inter-disciplinary
research projects with government departments and industry to
support the development of smart new towns in Hong Kong:

¥ New Ways of Development for New Towns in Hong Kong:
Social-Economic-Environmental Integrative Planning
Systems for Community (led by Prof. Edwin Chan)

¥ Integrated Smart Energy Systems for Smart Towns
(led by Prof. Wang Sheng-wei)

¥ Wastewater-derived Energy for Smart Towns
(led by Prof. Li Xiang-dong)

¥ Integration of Communication, Positioning, and
Surveillance Infrastructures for Smart New Towns
(led by Prof. Chen Wu)

On 26 August 2014, RISUD organized a University-Government-
Industry trilateral forum to explore new town development in
Hong Kong. The forum brought together senior government
officials, industry practitioners and scholars who discussed
topics such as planning for social-economic-environmental
integration, smart infrastructure for sensing cities, pedestrian-
oriented mobility, self-contained environmental systems, energy
efficiency and renewable energy.

In 2014/15, two projects under RISUD were funded by the
Innovation and Technology Fund:

» Development of a Hong Kong Indoor Positioning
Infrastructure based on GPS Technologies
(led by Prof. Ding Xiao-li and Prof. Chen Wu)

¥ Location-based Technologies for Asset Tracking and
Risk Management (led by Prof. Li Heng)

Two other projects were funded by the Research Grants Council
Collaborative Research Fund:

¥ Development of Design Methodologies for the
Improvement of Wind and Thermal Comfort in the
Urban Environment
(coordinated by Prof. Mak Cheuk-ming)

» Heterogeneous Chemistry of Atmospheric Reactive
Nitrogen Oxides: From Capability Development to
Cutting-edge (coordinated by Prof. Wang Tao)
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More than 280 experts, researchers and industry practitioners
from 19 countries and regions gathered on 7-9 January 2015 for
the Second International Conference on Sustainable Urbanization,
jointly organized by RISUD and PolyU's Faculty of Construction
and Environment. In addition to plenary lectures by distinguished
speakers, the conference held six symposia under distinct themes:

¥ Emerging Materials and Technologies for Sustainable
Infrastructure

Sustainable Urban Renewal in High-Density Cities
Sustainable Water in Cities

Urban Data and Urban Computing

Energy Saving and Renewable Energy Technologies
for Buildings

Second Cross-Strait Forum on Sustainable Urban
Development

AU B B |
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Pushing the frontiers of
aviation services research

During the year, the Aviation Services Research Centre (ASRC)
installed new facilities and large equipment, including the 5-axis
Horizontal Machining Centre, Tool Presetter, Measuring and
Shrinking Machine and a Robotic Drilling System. The Phase
Two workshop with an approximate area of 100m? is currently
under renovation with a planned opening in February 2016 to
accommodate shot blasting and spraying robots as well as
advanced new equipment. The Centre now has a research team
of over 20 members from Hong Kong and overseas with diverse
research backgrounds and experience.

In addition, ASRC successfully obtained Innovation and
Technology Fund (ITF) grants amounting to a total of HK$51M
for five new projects. The two projects approved by ITF first
round grant were completed in June 2015.

New projects:

y Automation of Coating, Marking, and Recording Processes
for Aircraft Components Maintenance

y Intelligent Maintenance, Repair and Overhaul (MRO)
Business Management Systems

y Feasibility Study in Optimizing Modular Wing Docking
Platform for Local MRO

v Surface Defect Detection and Correction of Metallic
Components

y Rapid Manufacture of Metallic and Composite Aircraft
Components

Completed projects:

» Laser Projected Drilling Templates and Robotics Drilling
(More on p.100)

¥ Mechanical Refurbishment of Aviation Parts
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Installing starrag
5-axis machine
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MAJOR AWARDS FOR W
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43rd International Exhibition of Inventions
(Geneva, Switzerland, 15-19 April 2015)
EN+=EEERERE (WEHAR » 2015 4 A15-19H)

Award Project Principal Investigator/ Faculty/ Department
8815 HH HREHIRE/B5k/ B%
7”15 Grand Prize and Gold Medal with i.Dummy: Robotic Mannequin for Fashion Design Dr Allan Chan Chee-kooi,

the Congratulations of Jury
BRI R R ATHISRIERT & 88

and Fitting
i.Dummy : ZEE 0 FHEEA KR

Institute of Textiles and Clothing

HERRRBAREHEL

716

Grand Prize and Gold Medal
RBRIKAER S8

Catalyst for Green Biodiesel Production from
Unrefined Feedstock
iEEEYSORtELE

Dr Yung Ka-fu,

Department of Applied Biology and Chemical
Technology
EREYRICERFERARRERL

yi7

Special Merit Award and Gold Medal
with the Congratulations of Jury
BRBRRKTHRHETER

Internet of Things (loT)-based Advanced
Automobile Parking Navigation System

ERBRN ERREREMT &

Dr Andrew W.H. Ip,
Department of Industrial and Systems Engineering
IXERAGTIRBRAERHEL

718

Special Merit Award and Gold Medal
HRIBRRRER

Posture Correction Girdle for Adolescents
with Early Scoliosis

HEFHMERAENE O FERANEZBERSK

Dr Joanne Yip Yiu-wan,
Institute of Textiles and Clothing

BERARBAERTE LT

719

Special Merit Award and Gold Medal
BRBERRR &R

Rehabilitation Sleeve — A Functional Electrical
Simulation (FES)-robotic Hybrid System
BERM - ERINERS LRERIRAL

Dr Hu Xiaoling,
Interdisciplinary Division of Biomedical Engineering
EYREETREESEAEAEL

¥ 20

Special Merit Award and Silver
Medal
HRIBRERIRE

O-blanket: Phototherapy Device for
Neonatal Jaundice
O-# : EREEAERE

Prof. Tao Xiaoming,
Institute of Textiles and Clothing

B E e PR 6

721 Silver Medal Adaptive Hydrotherapy Wetsuit Dr Kristina Shin,

$REs IR Institute of Textiles and Clothing

R BB 2 Kristina Shin B+

¥ 22 Silver Medal Durable, Washable and Dr Zheng Zijian,

fRiE High Performance Conductive Textiles Institute of Textiles and Clothing

M SRS EEY HEREIRBABFRIEL

¥ 23 Silver Medal Intelligent Condition-based Key Machinery Asset Prof. Eric Ngai Wai-ting,

R 4%

Maintenance Management Platform
BRERBHEEEET S

V21

Department of Management and Marketing
EERMEERAREERR






