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The relevance of our research outputs to
the well-being of society became more
palpable over the past few months. We are
fulfilling our mission to improve people’s
lives through dynamic, insightful and highly

influential projects.
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Improving health

Public health is a priority, especially in the Covid-19 era. CityU has continued
to contribute through a rich range of highly relevant research projects.

In August 2020, a team led by Dr Yan Jian, Assistant Professor; Dr Zhang
Liang, Assistant Professor; and Dr Chan Kui-ming, Associate Professor in the
Department of Biomedical Sciences (BMS), developed a new method for
identifying binding proteins of non-coding RNAs in living cells that can be
applied in cancer diagnosis and stem cell research, and may even help to
identify potential antiviral drug targets to combat Covid-19.

In September 2020, a new method for making anti-bacterial graphene masks
quickly and cost effectively was revealed by Dr Ye Ruquan, Assistant
Professor in the Department of Chemistry, and his team. The masks have the
potential to combat viruses as well. That same month, a new method for
identifying gastric cancer cells within minutes and more accurately than by
using traditional methods was announced by Professor Li Wen Jung of the
Department of Mechanical Engineering (MNE) and Associate Provost
(Institutional Initiatives), with collaborators in mainland China. The research
aims to reduce the number of deaths from gastric cancer, one of the leading
causes of cancer deaths worldwide.

A “magic” spray for turning objects into agile millirobots for delivering drugs
precisely inside a living body was presented by Dr Shen Yajing, Associate
Professor in the Department of Biomedical Engineering (BME), in November
2020. This pioneering approach to creating millirobots hinges on the M-spray,
a glue-like magnetic spray. After an object has been sprayed with the
M-spray, a magnetic force can move the object over different surfaces. This
technology has great potential for biomedical applications, including catheter
navigation and precision drug delivery.
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At the start of 2021, a novel computer tool for extracting, tracking and
visualising cells, and analysing the formation, structure and functions of C.
elegans (a type of worm) during cell division was introduced by Professor Yan
Hong, Wong Chun Hong Professor of Data Engineering in the Department of
Electrical Engineering (EE). The findings were published in Nature
Communications. The research can help scientists better understand cancer
and find a possible cure by enabling them to learn how an animal’s body and
organs are formed through cell division.

Also in January 2021, three projects were granted HK$8.3 million by the
Health and Medical Research Fund under the Food and Health Bureau to
bolster the fight against Covid-19. Two of the projects fall under the area of
“Effective detection and surveillance”. One of these projects is led by
Professor Vanessa Barrs, Associate Dean at the Jockey Club College of
Veterinary Medicine and Life Sciences (JCC), and Dr Li Jun, Assistant
Professor in the Department of Infectious Disease and Public Health (PH).
Their research explores the implications for control of human infections

through a system-level, multidimensional quantification and prediction of
SARS-CoV-2 infections among animals. SARS-CoV-2 is the strain of
coronavirus that causes Covid-19.
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Professor Yan Hong (left) and his team have developed a novel
computer tool for studying cells.

BOStERR (Fr) R ELAAE 50 [ B 2 o S B o 1 R A ST AR -

£

T

/
y

49



/

V.

50

Research and Development AR K & &

The other project in this category is led by Dr loannis Magouras, Assistant
Professor in PH. This project will develop sampling and detection procedures
for water sources to improve surveillance and the early detection of local and
imported Covid-19 cases to Hong Kong. The third project fell under the tier
“Enhanced infection control and prevention strategies” and is led by Dr Sean
Yuan Hsiang-yu, Assistant Professor in BMS. It predicts the effects of
quarantine, contact tracing and border control measures under different
scenarios.

In February 2021, researchers found that school closures were not as effective
as social distancing in public facilities for controlling Covid-19. A new data
science model developed by Dr Zhang Qingpeng, Associate Professor in the
School of Data Science, found that non-pharmaceutical interventions in New
York City could contain the epidemic with minimal disruption to social
contacts, which is particularly important for cities like Hong Kong, whose
economy relies on international trade.

Later that same month, the results of a survey conducted by Professor
Christine Huang Yi-hui, Chair Professor of Communication and Media in the
College of Liberal Arts and Social Sciences, suggested that background and
trust in government affected citizens’ willingness to receive coronavirus
vaccines. The poll revealed young people (aged between 20 and 24) in
particular were the least enthusiastic.

In March 2021, a bioaerosols research project aimed at developing innovative
and effective methods for detecting and disinfecting bacteria and viruses
including SARS-CoV-2 in indoor environments secured HK$6.15 million from
the Research Impact Fund. The study would significantly raise our
preparedness for future pandemics, according to Professor Alvin Lai
Chi-keung, Associate Head of the Department of Architecture and Civil
Engineering (ACE) and Project Coordinator.
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Also in March 2021, funding worth HK$19 million was secured for four highly
competitive collaborative research projects into Covid-19. The research spans
biomedical engineering, environmental sciences, supply chain management,
and law and policy, and the funding comes from the One-off CRF
Coronavirus Disease and Novel Infectious Disease Research Exercise of the
Collaborative Research Fund (CRF) under the University Grants Committee.

Professor Sun Dong of BME was awarded HK$6.2 million for developing a
novel vaccination strategy that uses a microrobot platform for DNA vaccine
delivery and antigen presentation. Dr Carol Lin Sze-ki, Associate Professor in
the School of Energy and Environment, is coordinating a project on reducing
the transmission of the novel coronavirus and other infectious diseases using
food waste-derived medical textiles via electrospinning for healthcare apparel
and personal protective equipment (PPE). Professor Yan Houmin of the
Department of Management Sciences and his fellow collaborators are
exploring resilient PPE supply chains for Hong Kong health systems, both for
now and in the post Covid-19 era.

Professor Wan Wai-yee of the School of Law is investigating with her
collaborators insolvency and restructuring aspects of law and policy in
response to Covid-19. In addition, research led by Professor Wang Zuankai of
MNE as a regular CRF project received HK$4.8 million for his studies into a
universal solid/liquid-based framework for efficient water energy harvesting.

The following month an international team co-led by Dr Yan Jian, Assistant
Professor in BMS, showed off a high-throughput biological assay technique
for finding type-2 diabetes key biomarkers for diagnostics and treatment.

Meanwhile, in May 2021, CityU biologists led by Dr Wang Xin, Associate
Head and Associate Professor, and Dr Rebecca Chin Yuet-ming, Assistant
Professor, in BMS, identified a set of specific super-enhancers that stimulate
the activity of the Triple-Negative Breast Cancer (TNBC) genes, and that
deleting certain specific super-enhancers could reduce tumour growth. Their
findings may help discover new drug targets for TNBC patients. The research
has been published in Nature Communications.
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Cleaning up the environment

In keeping with our drive to promote One Health, our scholars are deeply
involved in research into environmental problems. In July 2020,
environmental scientists at CityU proposed a new pathway for the formation
of sulfate, providing new insights for improving haze prediction. Sulfate is a
key component of particulate matter during haze episodes in China. A paper
on the research, led by Professor Chan Chak-keung, Dean of the School of
Energy and Environment (SEE) and Chair Professor of Atmospheric
Environment, and his fellow collaborators was named one of the five Best
Paper Awards winners in 2019 in the prestigious journal Environmental
Science & Technology Letters, and was the only winner in the research area
of atmospheric pollution.

A team of marine ecologists led by Professor Kenneth Leung Mei-yee,
Director of the State Key Laboratory of Marine Pollutions (SKLMP), announced
in November 2020 promising results for enhancing marine biodiversity on
seawalls in the western waters of Hong Kong via eco-engineered tiles.

Staying with the oceans, an inter-university team led by Professor Kenneth
Leung discovered in March 2021 that the prohibition of trawling activities in
the Hong Kong marine environment for two and a half years had significantly
improved biodiversity.

In April 2021, new methods for reducing air pollution and generating solar
fuels were announced. Dr Ng Yun-hau, Associate Professor in SEE, and his
team have designed a new solar-powered catalyst that can convert carbon
dioxide into methane fuel through artificial photosynthesis. The research was
published in the top chemistry journal Angewandte Chemie.

The other study, carried out by the team led by Dr Shang Jin, Assistant
Professor in SEE, aims to control pollution resulting from nitrogen dioxide, a
major roadside pollutant causing photochemical smog and damage to the
human respiratory tract.
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In June 2021, it was announced that SKLMP had been endorsed by the UN
to initiate a ten-year “Global Estuaries Monitoring” programme to collect and
study environmental pollutants in the estuaries of major cities around the
globe so as to formulate a long-term policy for promoting clean estuaries.
The project falls under “Ocean Decade Actions” for the “UN Decade of
Ocean Science for Sustainable Development (2021-2030)”. The CityU project
was the only endorsed proposal from Hong Kong and one of only two
endorsed “Ocean Decade Actions” from China.

Saving, storing and wisely using energy

Energy-related studies continue to add perspective and insight into matters
related to sustainability, usage and storage. In October 2020, a research
team led by Professor Alex Jen Kwan-yue, Chair Professor of Chemistry and
Materials Science, revealed an exciting new way to make solar power more
effective and more environmentally friendly. The breakthrough concerns the
use of a new metal-organic framework that not only improves operational
stability but also contains the lead that can potentially leak from perovskite
solar cells.

In January 2021, research led by Dr Sam Hsu Hsien-yi, Assistant Professor in
SEE, indicated how a three-fold improvement in the efficiency of
solar-to-hydrogen energy conversion can facilitate solar energy harvesting
technology. The research outcome can help to tackle the global energy
shortage and provide new insights into the development of solar-to-fuel
materials for photocatalytic applications in the emerging field of hydrogen
technology.

Later that month, the findings of a research team led by Professor Johnny Ho
Chung-yin, Associate Head in the Department of Materials Science and
Engineering (MSE), showed how the energy consumption of a new artificial
visual system developed through joint research can be reduced by over 90%
per synaptic event when compared to synapses in the human brain. The new
system’s low energy usage will be a boon to the next generation of Al. The
results were published in Science Advances.
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New materials for industry

New materials are essential for engineering, manufacturing and other related
industries. A research team led by Professor Liu Chain-tsuan, University
Distinguished Professor in the College of Engineering, said in November
2020 that it had discovered a new strategy for fabricating multicomponent
superlattice alloys with disordered interfacial nanolayers that have both high
strength and good ductility at various temperatures. The findings were
published in Science.

In January 2021, a joint research team co-led by Dr Lu Yang, Associate
Professor in MNE, announced that it had achieved elastic straining of
diamond at an unprecedented level, a breakthrough that heralds a new age
in the utilisation of the gemstone in microelectronics, photonics, and quantum
information technologies. The results of the research, a collaboration with MIT
and Harbin Institute of Technology, were published in Science, too.

The use of a simple organic molecule during the fabrication of a 2D
perovskite resulted in one of the highest recorded efficiencies for

perovskite-based devices, according to Professor Andrey Rogach, Chair
Professor in MSE, in April 2021. Light-emitting diodes (LEDs) employing this
2D perovskite material achieved an external quantum efficiency as high as
20.5%, which rivals the best organic LEDs.
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The research team led by Professor Liu
Chain-tsuan (front row, left) discovered
a new approach for fabricating alloys
that have both high strength and good
ductility.
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Looking out for animals

The creation of JCC is inspiring groundbreaking research into animals. A
research team led by Dr Alan McElligott, Associate Professor in Animal
Behaviour and Welfare at JCC, has discovered that kangaroos can
intentionally communicate with humans, challenging the notion that this
behaviour is usually restricted to domesticated animals like dogs, horses or
goats. Additionally, Dr McElligott said in March 2021 that goats could adapt
to changing environmental conditions more quickly than sheep probably
because of different feeding ecologies. The ability to adapt is one of the key
factors for survival in an ecosystem. The study was a collaboration between
researchers at CityU, Martin Luther University of Halle-Wittenberg, the
Research Institute for Farm Animal Biology in Germany, and Canterbury Christ
Church University and Queen Mary University of London, both in the UK.

Professor Julia Beatty, Chair Professor of Veterinary Medicine and Infectious

Diseases in JCC, said in February 2021 that, using big data analysis, she had
found that, although more than 80% of cats in Australia had been desexed,

only a fraction had had the surgery before reaching puberty, thus creating a
“pregnancy gap”. Her team recommended that the age of desexing should

be before the kitten reaches four months old.

It was exciting to hear in May 2021 that a HK$12 million government grant
had been awarded by the Sustainable Fisheries Development Fund under the
Agriculture, Fisheries and Conservation Department to JCC. The grant will
support a three-year project titled “Improving Fish Health and Production in
Hong Kong 2020”. The funding will expand and support additional applied
research to improve and grow local fish production in Hong Kong.

A research team led by CityU discovered that kangaroos can intentionally
communicate with humans.
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IT and robots

In July 2020, Dr Chu Sai-tak, Associate Professor in the Department of
Physics, and an expert in integrated photonic devices, played a pivotal role in
advancing data transmission speed on the internet to make it the fastest in
the world through the development of a novel chip. The research was
published in Nature Communications and the team comprises researchers
from Australia, Canada, mainland China and Hong Kong.

In June 2021, Professor Kuo Tei-wei, Lee Shau Kee Chair Professor of
Information Engineering and Dean of the College of Engineering, was
awarded the Humboldt Research Award from the Alexander von Humboldt
Foundation in recognition of his achievements as a pioneer in system and
software designs of non-volatile memory.

In May 2021, new kinds of tactile sensor technologies were introduced that
offer hope to improving the quality of life for people suffering serious injuries
and disabilities. Dr Shen Yajing, Associate Professor in BME, has co-led joint
research on developing a new kind of soft sensor with skin-comparable
characteristics. A very special feature is that the sensor can “decouple” the
external force automatically into two components, providing an accurate
measurement of these two forces, respectively, in order to analyse or control
the stationary or moving state of an object. Dr Yang Zhengbao, Assistant
Professor in MNE, has created a highly sensitive tactile sensor array that has
the potential to restore touch and sensation, as well as monitor health.

By mounting the sensor developed by Dr Shen Yajing at the fingertips of a robotic gripper,
a needle can be threaded via teleoperation.
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The robotic hand equipped with a tactile sensor developed by
Dr Yang Zhengbao can grasp a fragile piece of tofu without
spillage.
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Success in Ministry of Education awards

Two projects took home the 2020 First-Class and Second-Class Awards,
respectively, in the Natural Science category at the Higher Education
Outstanding Scientific Research Output Awards (Science and Technology) for
the Ministry of Education.

The project that won the First-Class Award was “Uncertainty Analysis and
Reliability Control of Geotechnical Structures in Hydraulic Engineering” by
Professor Wang Yu of ACE and his team.

The Second-Class Award was won by a project titled “High-efficiency
Computing Theory and Method for Video Coding” conducted by Professor
Sam Kwong Tak-wu, Chair Professor of Computer Science in the Department
of Computer Science (CS), and collaborators in mainland China, all of whom
have connections with CS.

An app in time

A new app “CITY IN TIME” unveiled in March 2021 was a collaboration
between the Centre for Applied Computing and Interactive Media in the
School of Creative Media (SCM) and local artists, historians, and the Tourism
Commission. Using cutting-edge augmented reality technology, the app offers
users a fully immersive way to experience Hong Kong’s geographical and
environmental transformation over time via a smartphone.

Marching in step

In February 2021, scholars from ACE showed that synchronisation enhances
coordination and cooperation among members of a crowd and possibly
increases movement efficiency. In the study that was published in Nature
Human Behaviour, they showed that the phenomenon of human
self-organisation known as synchronisation forms spontaneously when the
safety distance between pedestrians seems insufficient. These insights into the
collective motion behaviour of humans may help prevent the
synchronisation-induced wobbling effect that can affect bridges, for example.
The scholars were Professor Richard Yuen Kwok-kit, Chair Professor and
Chief-of-Staff; Dr Eric Lee Wai-ming, Associate Professor; and Dr Shi Meng,
former Research Assistant.
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Research and Development AR K & &

Chips with power

Dr Wang Cheng, Assistant Professor in EE, won the Croucher Innovation
Award 2020 for his contributions to developing compact and
high-performance integrated photonic chips for optical communications. This
technology can also be applied in quantum as well as millimetre-wave and
terahertz photonics. His research team is developing advanced
nano-fabrication approaches to integrate optical fibre components onto small
chips, and to make them transmit more data at lower power consumption
and cost.

Funding for new Joint Lab

The Greater Bay Area Joint Laboratory of Big Data Imaging and
Communications established by EE and the State Key Laboratory of Terahertz
and Millimeter Waves will focus on big data imaging and wireless
communications applications for a new generation of information technology
for the advancement of Guangdong and Hong Kong as an international
innovation and technology hub. In December 2020, the lab received

RMB21 million from the Designated Strategic Fund for Innovative Technology,
approved by the Department of Science and Technology of Guangdong
Province, and contributions from members of the Joint Lab.

Academic Publications by CityU Staff in 2020/21
2020/21 5§ 3/ K HH 8 B 21407 & 4F

Total number of books (including research books or monographs, textbooks,

literary works and translation) authored by CityU staff
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Total number of research papers authored by CityU staff in peer-reviewed academic journals,

externally refereed policy or professional journals worldwide

HEEHAR BB REXBHNBABBENR R AR
Arts and Humanities Z1i7 &2 A XX

Business and Economics T 3 J2 £ 7

Science (including Medicine) B} 2 (B35 £)

Social Sciences (including Law) HeR 8 (aiEAE)

4,653
254
250

3,779
370

Note: Figures as at end of June 2021.
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City University of Hong Kong & /3 i1 K 52

On-going Funded and Contract Research 2020/21
2020/ FEETHFHNEREAHE

Total Funding (million)

ERpBEBE(AET)

Innovation and Technology Fund (ITF) &I¥7 & B E &+ 359.42
Contract research and privately/government funded projects 3 2 & B & #5518 B M ILAT

BEBfIAE 296.08

Note: Included are industry sponsorship for ITF projects and annual funding support from the i BEEAVALESRESHEEENED - AR
Innovation and Technology Commission at $10m each to the State Key Laboratory in MEZGFHAMEFSEAAREHERE ABZR
Marine Pollution, State Key Laboratory of Terahertz and Millimeter Waves and Hong ZEREEREHERE  BRESBMH IREEIMHFR
Kong Branch of National Precious Metals Material Engineering Research Center. ROBEEDPORMER1,0008ETEE)

Research Projects 2020/21
2020/21 FEHEIEE

Total number of on-going research projects funded by external funds and CityU research grants

HRIERABRENARERRBY 3,083

Number of on-going research projects by Colleges/Schools/support centres

BBk BN EBMNHREEHE

College of Business # 2t 337
College of Engineering T 2 [t 1,176
College of Liberal Arts and Social Sciences A X4t & 2 465
College of Science ¥ E [z 421
Jockey Club College of Veterinary Medicine and Life Sciences ESF 2 EW B 28 K £ B2t 303
School of Creative Media £l Z 1% 52 £ 76
School of Data Science &1 2t 74
School of Energy and Environment 8§2JR & IR 35 2 173
School of Law JE1E £k 54
Other Academic Supporting and Administrative Units E it 22 1ff 52 1% }2 1755 & P9 4

Note: Including CityU-funded, RGC-funded and externally funded research projects, with 850 new 2 BEHEAR HREDBERINEYNHHFRIER - HAP
start-ups during 2020/21. Figures as at end of June 2021. 85078 22020/21FE N ERMIEE - HFTLA20215F6 A
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