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In addition to receiving funds allocated by the University, T KEREORITGTE  2MAE
academics at PolyU applied for funding from external BERE B F eI RE - B
sources, either through competitive or non-competitive BRI EEEERRIAE S - LIEE)
means, for their research projects. Total funding in 2015/16  fRIRIEFIEE - 2015/164EE >

amounted to HK$2,540 million in support of 3,600 projects B ARIASHEINEE S A+ AE

Our researchers and innovators ensure that making new undertaken by more than 840 academic staff and around NF=EBrT > E=F/ A8t

1,450 research personnel. mBEEFNEMAEBNEN+

discoveries is not the end but the start to a better world. S R ABY—TFIUE R+ -

BAENHARASHBBRRAISTLZRIASKEE » AINBE
REZAMTAEEER -
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Newly-funded research projects in 2015/16
2015/16 FEHHHAIEE

Funding source E£ iR No. of projects st2I2{H

Amount (HK$m) &EE1%E (B EBTET)

Research Grants Council

S Bl 176

Innovation and Technology Fund
BT R R ES I 54

Other competitive grants I 57
HinERs S ek e

China Fund”
EERR RS B 47

Non-competitive grants*

SEFAD I 530

NN 117.79
N 120.10

N 40.91

W 44.09

DO 354.65

Total
Pk

#The amount is calculated at an exchange rate of RMB1: HKD1.11788
RiE 1 AR 111788 BohIERETE
* Including industrial/commercial support and donations

BRI —EN RIS
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Aviation and space fiii Z2fii X

Rapid manufacture of titanium
aircraft components

Titanium aircraft parts often require weeks to manufacture
using conventional methods, due to their curvature. In this
project, a team at the Aviation Services Research Centre
led by Dr Stephen O’Brien scanned the area of the fuselage
to automatically produce a CAD model, which was then
used in the rapid manufacturing process. In the additive
manufacturing process, a titanium model was produced in
just a few hours.

Acoustic design and integrity
monitoring of space structures

At the Joint Laboratory in Mechanics and Space
Environment Engineering established with the China
Academy of Space Technology, the research team of Prof.
Cheng Li at the Department of Mechanical Engineering
has been working on two projects. The first project is for
developing simulation tools and noise and vibration control
techniques used in aerospace applications. This research
will also be used to design a comfortable environment

for astronauts and to control noise and vibration sources
for the normal operation of onboard devices. The second
project is for developing techniques to monitor structural
damage of satellite structures during both the pre-launch
and in-orbit stage.

1V Laser melting system
RSB RIR

2V Satellite structure for
laboratory testing
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Healthcare and food safety

ERREEEYER

Advances towards wearable or
implantable electronics

In collaboration with City University of Hong Kong and Hong
Kong Baptist University, Dr Yan Feng of the Department of
Applied Physics is developing novel organic semiconductors
and special printing techniques for the preparation of
high-performance organic transistors on flexible or textile-
based substrates. These devices can be used as wearable
electronics that read bio-information on skin or implantable
electronics in the body to extract bio-information. In
addition to their biological and clinical applications, the
new technologies can be used in the development of
healthcare products.

“Scar-care” padding

To provide better treatment of hypertrophic scars after burn
injuries or major skin trauma, Prof. Cecilia Tsang Wai Ping at
the Department of Rehabilitation Sciences has developed

a medical-grade silicone gel with a special coating (*Scar-
care”) to reinforce pressure and hydration. The “Scar-care”
padding is coated onto a silicone rubber sheet with circular
studs, which can be adjusted according to different body
contours so that pressure can be evenly distributed on the
scar surface. Clinical trials have shown positive results in
terms of scar pigmentation, thickness and pliability.

Establishing Chinese materia
medica standards in Hong Kong

Ateam led by Dr Daniel Mok Kam-wah, Deputy Director

of the State Key Laboratory of Chinese Medicine and
Molecular Pharmacology under the Department of Applied
Biology and Chemical Technology, has been working on a
Department of Health project — the Hong Kong Chinese
Materia Medica Standard — to establish a practical
standard for the testing, safety and quality control of
Chinese medicines in Hong Kong. The team has completed
36 monographs, which are available online for the industry
and public reference.
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A paper-based MnO? energy

R BN AR SR
RIFSRE R R E

Air monitoring station at Hok Tsui

storage device powers a liquid SO ERIARY A S E R
crystal display clock

Enhancing sustainable urban development

(i Ay FriE i 5 R

Printable energy storage devices

The research team of Prof. Lau Shu-ping at the Department
of Applied Physics has been exploring the use of two-
dimensional materials for energy applications. Among the
applications they have developed is a manganese dioxide
(MnQ?) ink for high-performance printable energy storage
devices on paper. It can be used in wearable electronics,
tracking devices and sensors. A US patent has been filed for
this innovation, which won a silver prize and a special merit
award at the Seoul International Invention Fair 2015.

World-leading atmospheric research

PolyU set up a background air monitoring station at Hok
Tsuion Hong Kong Island in 1992 to support the National
Aeronautics and Space Administration’s (NASA) study of
air pollution by aircraft in East Asia. Prof. Wang Tao of the
Department of Civiland Environmental Engineering is
responsible for this project, which has collected long-term
data on ozone - a key air pollutant and climate-warming
gas. The University has participated in many international,
national and local air-quality and climate change studies
conducted by NASA, the United Nation and HKSAR
Environmental Protection Department, establishing PolyU’s
status in world-class atmospheric research.
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Producing PHAs from wastewater
for energy storage

Biodegradable Polyhydroxyalkanoates (PHAs) are a group of
polymers synthesised in bacteria cells that can be used as
energy storage materials. Dr Kan Chi-wai of the Institute of
Textiles and Clothing found that PHAs can be accumulated
in bacteria cells via co-culture methods in wastewater

treatment, as the organic matter in wastewater can be used as

the carbon source for bacteria to synthesize these polymers.
The study also discovered that PHA production is associated
with dyeing wastewater. This project will look further into
balancing PHA production and wastewater treatment
efficiency, as well as adjusting the composition of PHAs
through operational controls.

Age-friendly city project

PolyU's Institute of Active Ageing participated in the Age-
friendly City survey to gauge the age-friendliness of Hong
Kong, based on the World Health Organization framework.
Headed by Dr Alma Au, the survey underscored the need to
attend to the diversity of needs of senior citizens and the
importance of finding ways to address these needs and
empower people from different social backgrounds. The
project adopted a bottom-up community-based approach of
intervention for better understanding by the general public.

Elderly fitness station at Kwun Tong public housing estate
B AR RS @RS
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Exploring migrant labour protection
in China

This study conducted by Prof. Pun Ngai of the Department

of Applied Social Sciences was designed to synergise macro
theories of the traditional social sciences, which look at
capital, state and class formation at the abstract level, with
the theories of cultural studies that focus on life-world,
everyday practices, and new forms of communication. The
study also explored new forms of working class youth culture
and novel platform of labour rights protection, with the aim of

contributing to a new exploration of vocational schools as sites

of learning, communication and organizing, and preparing
students to be proper working-class subjects.

Energy performance assessment and

optimisation of campus buildings

By analysing the historical operation data of air-conditioning
systems on PolyU campus, significant energy savings can

be identified. The Building Energy and Automation Research
Laboratory led by Prof. Wang Shengwei has been working

on the enhancement of building energy efficiency through
assessment, system re-commissioning and tuning and
optimal control. Researchers will also build a centralised
online platform for real-time energy monitoring, diagnosis,
assessment and optimisation of campus air-conditioning
systems via the campus network.

GNSS positioning infrastructure

Prof. Chen Wu of the Department of Land Surveying and
Geo-Informatics has been developing a fundamental
Global Navigation Satellite System (GNSS) positioning
infrastructure with multiple location-based services to
support economic development in Hong Kong. The project
will integrate the global positioning system and China’s
BeiDou satellite navigation system to achieve more
reliable real-time kinematic positioning. Researchers

will implement GNSS heighting to improve engineering
surveying efficiency through the establishment of a high
precision geoid model in Hong Kong. They will also provide
a reliable platform with Differential Global Navigation
Satellite System technologies for mobile operators to
support personal and vehicle navigation.
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Advancing fibre optic technology
Bibsie s

’7 Technology for high-precision fibre-

optic sensor network

Prof.Jin Wei at the Department of Electrical Engineering
has exploited photothermal phase modulation in a gas-
filled hollow-core photonic bandgap fibre to develop a
high-precision optical sensor network with ultra-sensitivity,
high response speed and multiplexed multi-point
detection. Technologies explored in the project included
microstructured optical fibres, graphene material, high
quality lasers, light detection and signal processing. His
work was published in Nature Communications.

Next generation of optical networks

Prof. Lu Chao of the Department of Electronic and
Information Engineering has been working with Jinan
University and Tsinghua University to design optical
networks with better system performance. The team has
studied modulation format identifications, in-band optical-
signal-to-noise ratio monitoring of multi-dimensional
multiplexed optical transmission systems, multiple
parameters in optical networks and the effective use of
optical performance monitoring techniques.
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core photonic bandgap fibre using
a femtosecond laser to improve the
response time of the gas sensor
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PolyU’s Research Institute for Sustainable Urban
Development (RISUD) currently has a total of 34

research groups in five divisions: Urban Systems, Urban
Infrastructure, Urban Environment, Green Buildings and
Smart Cities. During the year, RISUD established the
Strategic Focus Area Scheme for supporting the emergence
and growth of focus areas of strategic importance.
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On-going projects led by RISUD members in 2015/16
2015/16 FEMARREASHEETHIIER

RGC Collaborative Research Fund Projects fAZX & BN BIREATR £

Project title IEE &8

Project leader/Research group & & A/ #H32/\E

] 4

A unique multi-function, large-scale physical model testing
facility for studying the impact of debris flow on flexible barriers
and geo-hazards in Hong Kong

RELZTRep IR B R A Bt e LI R & BB E R AR e 24
PhRER R ROt S SE E RIS &

Prof.Yin Jian-hua, Leader of the Urban Geo-
hazards Research Group
Wit E KE

Hze/ B RESEE IR

Development of design methodologies for the improvement of
wind and thermal comfort in the urban environment
B EARET D R EH MR AIRBETEE

Prof. Mak Cheuk-ming, Member of the Building Thermal
Environment and Urban Climate Research Group
ERER B TH ARSI ST/ MBAE S = BRI

Flexible barriers installed at a slope site in Hong Kong
ZREBFB—ERIR LAGR a1
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9F Heterogeneous chemistry of atmospheric reactive nitrogen oxides:

This project studies the impact of nitrogen oxides on air quality

HIEERRAA TR ERIIZE

RGC Collaborative Research Fund Projects fAZX & BB EATR £

Project title IHE 218 Project leader/Research group &5 A A% /NE

Prof. Wang Tao, Leader of the Research Group for
from capability development to cutting-edge science

KERADACPROFEISIRLERT « KETNREFERRILRIE

Regional Air Quality
EBETZRERMTVIMEBARERERIE

Thermal desorption aerosol gas chromatograph and time of Dr Guo Hai, Member of the Research Group for

flight aerosol mass spectrometer for research on airborne Regional Air Quality
particles and their impact on health and the environment Bl R E RN R/IMAESREE T
NpzmiT s emTenRITIRERAREREN RS

SRR R B RANIRIBAIS &

National Basic Research Programme (973) ElZRE 2 EEHAFIERTE1-973 5tE| //%

Project leader/Research group && A 32/

Project title IEE 278

Fracture control and reliability based design of fibre-reinforced Prof. Teng Jin-guang, Leader of the Research Group
for Sustainable Materials and Structures

PSRBT RSB 7 VBAR RS e HIR

polymer (FRP) composites and large-size FRP-reinforced
concrete structures

HHEISRE SRR BRI RIS T SR EIEs R I 521t
RETIESRIATY

Regional organic pollution in soils of the Yangtze River Prof. Li Xiang-dong, Leader of the Urban
Ecosystems Research Group

T AERESRIRI 7 MEAE RO R R

Delta Region
RI=miiitE T EESBHSRMR
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Innovation and Technology Fund Projects Bl R EE S S

Project title IEE 278

W)

Project leader/Research group & & A~ fH32/\iH

Development of a Hong Kong positioning infrastructure based on
GPS, BeiDou and ground-based augmentation system

EERERZREMRR « 1t R RGN T B E R

Prof. Chen Wu, Leader of the Research Group for
Management of Underground Utilities

T B IRHT MR SR S

Development of a Hong Kong indoor positioning infrastructure
based on GPS technologies
EEEREREURRRMIEBENELERR

Prof. Ding Xiao-li, Leader of the Research Group for
Urban Navigation and Mobility
SRR REN T EAR R T RS

Development of novel high dispersed transparent heat
insulation paints for glass
R R IERT AL S 2 BNEfR 2R

Dr Lu Lin, Member of the Renewable Energy
Research Group
FIBARERAZ/IMEEE R IiE L

Wastewater-derived energy for smart towns

B EWRREKE(LRER

Prof. Li Xiang-dong, Leader of the Urban
Ecosystems Research Group

W AERER G U MEE RF R RHUR

(] 4

Location-based technologies for asset tracking and risk
management

EREURMZEEEH K AREIE

Prof. Li Heng, Leader of the Research Group for
Construction Virtual Prototyping
SRR REHR TR /B R IEEIE

National Natural Science Foundation of China - Key Project Programme EZRHARIS2H S EEIEH /%

Project title IEE =78

Project leader/Research group &5 A~ #H32/M\E

Unconsciously collaborative crowd intelligence-based social

events geo-information inference and spatial correlation study

RPN RS S FROTL S = IR (S B R 2o R Ba

|
)

Prof. Cao Jiannong, Leader of the Research Group
for Urban Big Data Computing and Wireless
Networking

W AREIEET B ERERAT/ NEEREZREIE

Workers wearing helmets with positioning tags

TAREEEUEENZ2E

Positioning anchors are deployed around the construction site
LHER T HIAYTE( S
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Celebrating its second anniversary this year, the Aviation EREFEE NS HENMZERFARF
Services Research Centre (ASRC) co-founded by PolyU DEMR MBS ERHM{EERIF

and Boeing announced the achievements of two research EREESBINIEE Z MR -
projects supported by the Innovation and Technology Fund.
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Mechanical refurbishment of aircraft
turbofan blades and ring seals

Using a 5-axis machining centre known as Starrag STC 800,
ASRC can measure the deformation curvature of engine
fan blades, implement multi axis probing technology and
determine the optimum machining parameters of the fan

blade for uniformity of form and accuracy of the refurbished

components. A mechanised method to remove distortion
from turbine backing ring seals was also developed. As a
result, the turnaround time for refurbishment has been
reduced from three days to one and accuracy increased by
more than 90%.

Laser projected drilling templates
and robotic drilling

The ASRC utilises a laser tracker or other 3D measuring
devices and a software system to accurately produce
drilling templates for manual drilling on new replacement
panels. Researchers have also developed a laser tracking
technique and software system to measure the hole
positions and transmit drilling location information to a
pair of robotic arms, which drill those holes automatically.
Replacement time can be reduced from five hours to less
than half an hour.

RIS ZEEMRRIIR
3
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JOR AWARDS FOR
SEARCH AND
DEVELOPMENT PROJECTS
R HIEE

2015 Seoul International Invention Fair 201555 E &AL A E

Award €18

Project I6H

Principal investigator/Department
BEMRE 2R

W)

1y

Gold Prize and
Special Merit Award

SRRIFHIERE

Body integrated supercapacitor
for the next generation of
electric vehicles

H—AEBHENEEENBRES

Prof. Eric Cheng Ka-wali,
Department of Electrical Engineering
BRI IRERERERT

12y

Gold Prize and
Special Merit Award

SRRAIFHIBRE

Thermal and moisture comfort
mastectomy bra and prosthesis
BirERRR2ENHRILRME

Dr Kristina Shin,
Institute of Textiles and Clothing
S R BUARE R Kristina Shinfgi+

13V

Silver Prize and
Special Merit Award
IRIERARIE R

Agueous manganese dioxide ink

for flexible energy storage devices
(more on p.61)
TEEAR R BRI IE | Lia
FK (FFRZ%E61H)

DrYuan Jikang,
Department of Applied Physics
fERMIEE RRRERIELT

14V

Bronze Prize
4

iWheelchair
Epeinia R

Ir Dr Eric Tam,

Interdisciplinary Division of Biomedical
Engineering
EYRETIREEN SR K EF T TIEM
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44th International Exhibition of Inventions of Geneva I+ H AR EEEZEAE /%

Principal investigator/Department

Award 221 Project IEH = e
o ject A ERHRE BE
15 Grand Prize and Anti-heat stress clothing for Ir Prof. Albert Chan Ping-chuen,
Gold Medal construction workers Department of Building and Real Estate
SRIREER 242 EEET AU TIFRR LR Rt A B2 RBRIRRHUE TI2RD
167 Grand Prize and Compound eye high definition 3D Ir Prof. Lee Wing-bun,
Gold Medal imaging system Department of Industrial and Systems Engineering
FRIRER & =B —AERREIRIBIR R TERRRIEERFZWHIZTIZNM
177  Gold Medal and Highly dispersed nanocomposite paste  Prof. Yang Hongxing,
Special Merit Award for self-cleaning photovoltaic panels Department of Building Services Engineering
TRRAFIIEEE BREFHERRIGECARNS o EFRELIESRGHERIE
L SES
187 Gold Medal and Precise topographic mapping model Dr Wu Bo,
Special Merit Award SfEE gt SR Department of Land Surveying and Geo-Informatics
SREISHIERE TS RIMIEEMSERRIKELT
197 Gold Medal Innovative spinning system for Dr Li Li,
8 chitosanyarn Institute of Textiles and Clothing
BTSRRI R R R HRERTEE L
207  Gold Medal Portable multisensor apparatus Prof. Benny Cheung Chi-fali,
xS for in-situ high dynamic range 3D Department of Industrial and Systems Engineering
measurement TER R B IREBZREELIT
BRI SEREEE =HEAIER
ARSI BRI RS
217 Silver Medal and Smart fetal monitoring belt Prof. You Jia,
Special Merit Award EEIR R BL S Department of Computing
AR IR R BFBERELE
22V Bronze Medal Development of superfine wool Dr Shang Songmin,
fRE products Institute of Textiles and Clothing
B EAEmAIRTEE iR EREREERELT
23F  Bronze Medal Leg guarder kit Dr Guo Xia,
ik RRETER Department of Rehabilitation Sciences

RIERERERMERLT
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