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Over forty years of dedication and growth, the University of
Macau, guided by the motto ‘Humanity, Integrity, Propriety,
Wisdom and Sincerity’ , has flourished. With the guidance of
the central government’ s policies, the resource assurance
of the Macao SAR Government, and strong support from
the society, it has blazed a trail of excellence. Today, as
a comprehensive research-oriented public university
of international standing, we embrace change, tackle
development challenges with innovation, and actively
contribute to national strategies and regional leadership.

At the forefront of innovation, UM serves the nation.
Aligned with the principle of leveraging Macao’ s strengths
to meet the country’ s needs, our ‘3+3+3+3’ strategic
research layout leverages three State Key Laboratories for
cutting-edge work on quality research in traditional Chinese
medicine, very-large-scale integration, and internet of things
applications for smart cities. We also focus on emerging
research fields including precision medicine, advanced
materials, and regional oceanography. Our traditional
Chinese medicine team utilises modern technology to
explore Chinese medicine’ s potential and promote its
internationalisation; microelectronics scholars to develop
high-performance data converters, leading the frontier
of integrated circuit design; and ‘Al + communications’
research to give us an edge in next-generation mobile
communications technologies.

Interdisciplinary integration spurs innovation’ s new
chapter. Transcend disciplinary silos to unleash boundless
possibilities. UM pioneers underwater and aerial robot
collaborative research, advancing intelligent system in its
applications; persistently explores flexible electromechanical
technology for future smart equipment; and ‘builds’ the
bridges between humanities and technology through
multilingual data science. Interdisciplinary research between
law and technology confronts the ethical and governance
challenges of the digital age. The concept of boundless
integration is driving UM to become an interdisciplinary
innovation hub.

Harmony of Macao and Henggin pave new paths in
collaborative development. Within the ecosystem of R&D
in Macao, transformation in Henggin, and application in the
Guangdong-Hong Kong-Macao Greater Bay Area (Greater
Bay Area), the Zhuhai UM Science and Technology Research
Institute is setting an example of cross-border cooperation.
Its five R&D centres connect with Greater Bay Area resources,
jointly building laboratories with multiple enterprises
to promote the industrialisation of microelectronics,
traditional Chinese medicine, etc. In Al, industry-academia
collaboration is deepened; in biomedicine, the joint
laboratory with China National Biotec Group is a benchmark
of integration. The approval of University of Macau Advanced
Research Institute in Henggin marked the entry into the 2.0
phase of Henggin-Macao collaborative innovation, further
integrating UM’ s wisdom into the high-quality development
of the Greater Bay Area.

Looking ahead, UM sets sail for new horizons. At this new
starting point, UM will firmly position itself as a university
with firm roots in Macao, committed to participating in the
development of the Greater Bay Area, integrating itself into
national development, while reaching out to the world. With
our innovation and mission, we look forward to working with
all sectors to write a new chapter in UM’ s journey alongside
the times, amidst the rising tide of the Greater Bay Area.

Rector
Yonghua Song
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UM presents findings of Boao research project
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UM releases Revised Macroeconomic Forecast
for Macao 2024
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UM showcases 89 research achievements at
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UM and Institute for Research and Innovation in
Health of Portugal establish Joint Laboratory of
Precision Nanomedicine j

~

SAIRANEBFIFE BN BRI E MRS
Several UM members awarded decorations and
medals of merit by Macao SAR Government
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To align with the Macao SAR Government’s ‘1+4’ strategy for appropriate economic diversification
and to reinforce Macao’s role as an important node in the country’s ‘Technology Innovation Corridor’,
the University of Macau (UM) actively promotes scientific research innovation, talent cultivation, and
research results transfer. Through its ‘5-in-1’ system for research innovation and results transfer, UM
is building a high-level platform for industry-academia collaboration, cultivating scientific researchers
who possess both international perspectives and deep local connections, thereby empowering the
development of Macao and the Greater Bay Area.

As a nurturing ground for local scientists, UM not only focuses on technological breakthroughs in
laboratories but also inspires these scientists to drive research results transfer and cultivate talents
through their personal missions, integrating seamlessly into the development of the Greater Bay
Area. This article highlights Professor Ka-Veng Yuen and Professor Pui In Mak as representatives
of local scientists, who have made international and technological breakthroughs in the field of
engineering and microelectronics, respectively. As mentors, they have also nurtured a new generation
of researchers, including Ka Meng Lei, Weihan Yu, and Sin Chi Kuok, demonstrating the practical value
of local research and further advancing the industry-academia collaboration of ‘R&D in Macao,
transformation in Henggin’. This initiative transforms the research output of Macao scientists into a
core driving force for high-quality development in the Greater Bay Area.
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The Online Dual-rate Distributed Identification paradigm proposed by Professor Ka-Veng Yuen and Ke Huang can significantly reduce the data

transmission volume and completely avoid problems caused by data time asynchrony
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The N-path Switched-Capacitor Front-End Circuit Design Method developed by Professor Pui In Mak and his team
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Self-calibrative Bayesian real-time system identification
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The Bayesian real-time system identification based on self-calibratable model classes proposed by Professor Ka-Veng Yuen
and Professor Sin Chi Kuok can reconfigure and update the model class candidates, addressing the issues of prescribed model
defects and distortions in structural health monitoring, and provides support for the structural assessment, maintenance and
restoration of buildings
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Ka-Veng Yuen, who was born and raised in Macao,
currently serves as a Distinguished Professor in the
Department of Civil and Environmental Engineering of
the Faculty of Science and Technology at UM. He started
his career at UM after completing his Ph.D. and has been
deeply involved in the field of civil engineering for more
than 20 years. Professor Yuen has achieved remarkable
success in research areas such as Bayesian inference,
uncertainty quantification, system identification,
structural health monitoring, reliability analysis, and
analysis of dynamic systems. According to Web of
Science, he is ranked 2nd in the world for the number
of publications on Bayesian inference in engineering.
According to a citation ranking published in PLOS Biology
in 2020, he ranked 36th among civil engineering scholars
worldwide. In 2024, Professor Yuen was awarded the
15th Guanghua Engineering Science and Technology
Prize, becoming the only Macao scholar to receive the
award, which is considered as the most prestigious award
in the field of engineering in China. His outstanding
achievements play an important role in inspiring young
scientific researchers.

Professor Yuen has received the prestigious Guanghua
Engineering Science and Technology Prize due to his
outstanding research achievements in Bayesian inference
in the field of civil engineering, further establishing
his leading position in this academic domain. He has
successfully developed a series of Bayesian identification
methods without measurements of the external forces;
and significantly advanced the progress of model class
selection research. Furthermore, the research has
expanded beyond the two levels of system identification,
which include parametric identification and model
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class selection, to a third level: system identification
using self-calibratable model classes; and has also
proposed a new paradigm of online dual-rate distributed
identification.

Professor Yuen has made ground-breaking progress in
system identification, particularly in structural health
monitoring, where he has developed a series of real-
time algorithms for structural damage identification. He
highlighted the incident in 2015 when a ship struck the
Kap Shui Mun Bridge in Hong Kong, resulting in the bridge
being closed for nearly two hours and causing huge
economic losses. Professor Yuen stated that regardless of
whether a bridge experiences an impact, implementing
long-term real-time structural health monitoring can
enable early assessment of the structural safety and
identification of the damaged locations and the extent
of the damage. This proactive approach can avoid
unnecessary traffic closures, effectively reducing social
costs and improving the safety and operational efficiency
of engineering projects.

In addition, the system identification based on self-
calibratable model classes proposed by Professor
Yuen has further improved the practicality of system
identification for complex model structures. He explained,
‘In the past, when faced with several problematic
models, we could only select the one with relatively fewer
problems. Now, our algorithm allows the structure of the
models to be automatically adjusted and optimised based
on the data, rather than merely adjusting the parameters
in the models. This approach could ultimately transform
waste into value by evolving into a more comprehensive
and usable model’

10
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Professor Yuen and his student Ke Huang proposed a new
paradigm of online dual-rate distributed identification
that has fundamentally changed the traditional way
of data collection and processing. He pointed out, ‘In
contrast to traditional centralised data processing, this
new method allows each sensor node to process its own
data first. By reducing the data transmission frequency, for
example from 200 times per second to once per second,
it significantly reduces the transmission burden and
decreases the reliance on the central node. In addition,
this method addresses the issue of data inconsistency
caused by time differences between different sensors,
thereby greatly improving the efficiency and accuracy
of data processing.” These achievements have not only
been published in top academic journals, but Professor
Yuen and his student Ke Huang have also co-authored
the monograph Bayesian Real-time System Identification:
From Centralized to Distributed Approach in 2023.

Professor Yuen’ s Bayesian research has not only
achieved substantial applications in the field of structural

7
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FTREREIR =
Professor Ka-Veng Yuen’s Monographs

Bayexian Methads

engineering, but has also extended to air pollution
modelling and geotechnical engineering, demonstrating
the broad value and innovative potential of Bayesian
methods across multiple domains. Since 2005, Professor
Yuen has collaborated with Professor Kai Meng Mok, the
current Vice Rector of UM, to apply Bayesian models to air
quality modelling and prediction, successfully achieving
dynamic prediction of pollutant source dispersion. This
research won the second prize of the Technological
Invention Award for the Macao Science and Technology
Awards in 2012. In 2023, together with Professor Yongjie
Li and Dr. Ka-In Hoi from the Department of Civil and
Environmental Engineering at UM, they published the
monograph Air Quality Monitoring and Advanced
Bayesian Modeling. In 2021, Professor Yuen and
Professor Wanhuan Zhou, Head of the Department
of Civil and Environmental Engineering at UM,
together with Professor Zhenyu Yin from the Hong
Kong Polytechnic University, jointly published the
monograph Practice of Bayesian Probability Theory in

Geotechnical Engineering.
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Professor Pui In Mak, Director of the State Key Laboratory
of Analog and Mixed-Signal VLS| at UM, is an outstanding
local scientist nurtured by UM. He focuses on analog and
radio frequency integrated circuit design, interdisciplinary
science, and engineering innovation. Professor Mak has
received numerous honours as a ‘first for Macao’. In 2018,
he was appointed as an associate editor of the /EEE Journal
of Solid-State Circuits (JSSC), becoming the only academic
from China to be appointed to this position at that time; he
was elected as a fellow of the Institution of Engineering and
Technology (IET) at the same year. In 2019, he became a
fellow of the Institute of Electrical and Electronics Engineers
(IEEE), the first local from Macao to receive this honour. In
2022, he became the first scholar from Macao to receive
the Xplorer Prize for his research on ‘Battery-less Intelligent
Electronic Chips’ . In 2024, he was elected as the first foreign
corresponding member of the Academy of Sciences of
Lisbon, Portugal, who was born and educated in Macao;
he was awarded the Medal of Merit—Education from the
Macao SAR Government. He received the second prize of
the State Scientific and Technological Progress Award, and
has won the Technological Invention Award eight times
and the Special Award once for the Macao Science and
Technology Awards. He is currently the editor-in-chief of the
IEEE Solid-State Circuits Letters, a prestigious journal in the
field of electronics. Professor Mak and his research team
have published more than 150 papers in the /EEE Journal of
Solid-State Circuits (JSSC) and the /EEE Transactions series
of journals, and have been granted more than 30 patents
in the U.S. and China. These achievements highlight his
outstanding contributions to the field of microelectronics
and integrated circuits.

Professor Mak and his team have long focused on analog
and radio frequency integrated circuit design, dedicated
to addressing the pain points in this area. They have
made significant advances in high-performance multi-
band wireless transceiver circuits. Such circuits can
support the transmission and reception of wireless
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signals across multiple frequency bands, making them a
key technology in 5G communications. This is essential
because 5G requires the simultaneous processing of
signals from multiple bands to achieve stable and efficient
communications.

The team has developed a series of innovative N-path
switched-capacitor front-end circuit design. This design
integrates the filter functions into the transceiver,
achieving signal sampling and filtering through the N-path
switched-capacitor network. It has the characteristics of
high gain, low noise, and good linearity. It can effectively
replace traditional SAW filters, overcoming the limitations
of inflexible frequency coverage, large size, high cost, and
difficulty of dynamic adjustment. This has significantly
reduced the cost and improved the efficiency of 5G
communication systems.

In addition, the team has also proposed a fully dynamic
power signal chain chip processing technology. This
technology enables efficient power management
under dynamic signal conditions while optimising
the quality of signal processing. It addresses the cost-
performance trade-off issues in the collaborative
integration of analog signal acquisition interfaces and
analog computing, and is widely applied in areas such
as noise detection, keyword recognition, and magnetic
resonance systems.

In the area of ultra-low power wireless transceivers,
the team has developed transceivers with outstanding
energy efficiency through ultra-low voltage and passive
component technology. This technology uses low
operating voltages and passive components (such as
capacitors and inductors) to achieve a highly efficient
circuit design that is particularly suitable for low-power
devices and can maximise signal transmission quality
and device life under limited power conditions.

18
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The research team has also developed ‘Battery-less Smart
Intelligent Electronic Chips’, which addresses the issues
of battery replacement and environmental pollution in
loT devices. This chip can replace traditional batteries by
harvesting micro-energy from the environment, which holds
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great significance to the sustainable development of the
loT industry. Professor Mak was awarded the Xplorer Prize
2022 for this achievement, becoming the first recipient from
Macao.

Professor Pui In Mak was awarded the Xplorer Prize 2022 for his project on ‘Battery-less Smart Intelligent Electronic Chips’

Passing on the Torch: Local Talent Cultivation and Scientific

Research Inspiration /’/

Professor Mak and Professor Yuen are not only dedicated to
advancing research innovation but have always adhered to
the spirit of passing on the torch, training many outstanding
local research talents. The students of Professor Mak, Ka
Meng Lei and Weihan Yu, and the student of Professor
Yuen, Sin Chi Kuok, are all outstanding examples of UM’ s
cultivation of young local research talents. They were
appointed as ‘UM Macao Fellow’ for their excellent
performance and were invited to pursue further studies at
top universities overseas. Upon returning, they dedicate

O

their knowledge to Macao society and their alma mater, in
gratitude for the cultivation they received. Currently, both Ka
Meng Lei and Weihan Yu serve as assistant professors at the
State Key Laboratory of Analog and Mixed-Signal VLSI and
the Institute of Microelectronics at UM, while Sin Chi Kuok
serves as an assistant professor at the State Key Laboratory
of Internet of Things for Smart City and the Department
of Civil and Environmental Engineering of the Faculty of
Science and Technology at UM.



After completing his Ph.D. degree in Electrical and Computer
Engineering at UM in 2016, Professor Ka Meng Lei was invited
by Harvard University to be a visiting scholar. His research
focuses on the nuclear magnetic resonance (NMR) platform,
which aims to miniaturise large medical equipment to a
portable size through medical technology, significantly
reducing costs and making advanced and expensive medical
devices more accessible. This research can help optimise
medical procedures and reduce waiting times for patients. It
is worth noting that Professor Lei” s exceptional performance
at Harvard not only earned him high recognition from
Harvard professors, but also opened up more opportunities
for his students to further pursue studies at Harvard, creating
a positive cycle that supports Macao in cultivating more
high-end research talent.

After completing his Ph.D. degree in Electrical and Computer
Engineering at UM in 2018, Professor Weihan Yu engaged
in advanced research at Stanford University as a visiting
scholar. Professor Yu focuses on the integration of artificial
intelligence and microelectronics, particularly making
breakthroughs in speech artificial intelligence technology. He
has applied voice control and natural language processing

ERPHE () ~ FHEREE (F) ~ ZHAHE (H)
Professor Ka Meng Lei (left), Professor Weihan Yu (middle),
Professor Pui In Mak (right)
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to device operation. He aims to further miniaturise devices,
such as gradually transferring the functions of smartphones
to smartwatches, earphones, and other devices, and even
eliminating device dependency altogether by using voice
and biometric recognition to perform tasks. This will greatly
enhance the naturalness and convenience of human-
machine interaction.

After completing her Ph.D. degree in Civil Engineering at UM
in 2015, Professor Sin Chi Kuok was invited to join a research
team at Cornell University in the United States to conduct
research on probability model analysis and structural health
monitoring. In 2018, she participated in the UM Macao
Fellow programme and served as a visiting scholar at the
University of Oxford and the University of Cambridge in the
United Kingdom. Her research focuses on the application
of probabilistic machine learning in structural health
monitoring, aiming to integrate physical mechanisms and
data information to assess the health status of buildings,
especially providing decision-making support for the
operation, maintenance, and restoration of landmark
buildings in the Greater Bay Area and World Cultural Heritage
buildings in Macao.

WEHER () MRKREHEE (B)

Professor Sin Chi Kuok (left) and Professor Ka-Veng Yuen (right)
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The concept of ‘passing on the torch’ is not only evident
in the local research talent nurtured by UM but also
fully demonstrated by the continuity and advancement
of research. Professor Yuen, in collaboration with his
supervisor—Professor James Beck of the California Institute
of Technology, who learned at the feet of a student of
George W. Housner, the father of earthquake engineering—
pioneered the first generation of Bayesian model selection
research in civil engineering. In 2004, their co-authored
paper, ‘Model Selection Using Response Measurements:

The key to nurturing research talents is to start with interest
and deepen it through practice to solidify the fundamentals.
Professor Mak recalled the moment when a spark was
generated from a short circuit during an experiment, which
ignited his interest and passion for microelectronic chips.
‘It is crucial for students to experience the challenges
of conducting research, to have rich hands-on learning
opportunities, and to be encouraged to come up with their
own ideas to enhance their interest,” said Professor Mak.
Having engaged in research for over two decades, Professor
Mak has always adhered to the pursuit of excellence
and perfection. He believes that the difference between
success and failure in research lies in that tiny fraction of
points between 99 and 99.9, which depends on how much
effort researchers are willing to put into outperforming the
majority.

Engaging in scientific research requires not only a genuine
interest, but also unwavering determination. Professor
Yuen has always been steadfast in his research direction,
overcoming challenges step by step from the early stages

Bayesian Probabilistic Approach’, established their status
in academia and has been cited nearly 800 times to date,
becoming a significant academic reference in the field of
civil engineering. As research progressed, Professor Yuen
worked with his student, Heging Mu, to develop a real-
time Bayesian model class selection algorithm in 2015.
This advancement marked a new milestone for Bayesian
research in civil engineering. Professor Yuen fondly referred
to this generational transfer of knowledge and expertise as
‘inheritance’.

to where he is today. He quoted a lyric from a song that he
particularly likes: ‘Occasionally facing strong winds, yet
not losing my stride.” This perfectly reflects his success in
staying focused and determined on the research journey.
Professor Yuen said, ‘When you persevere until the day your
research is accepted by the public, the rewards you reap
are substantial, because you are the pioneer who lays the
foundation for the research.’

The core competitiveness of researchers lies in their strong
determination to face difficult challenges. Professor Mak
believes that young people today often prefer easier career
choices to challenging ones, resulting in fewer people willing
to take the demanding path of research, thereby increasing
the difficulty of cultivating research talent. He emphasises
that universities should integrate scientific research into
everyday life to spark the interest of the younger generation,
and help them realise that engaging in research involves
not only theoretical learning but also practical applications
that can create value to the world. When young people
understand that successful research achievements can



gain global attention and have significant implications for
national development, they will be motivated to devote
themselves to the development of future technologies.
Professor Mak said, ‘Universities should train students to be

inventors, not just consu mers.

Professors Mak and Professor Yuen are currently teaching
first-year and second-year students, respectively, aiming
to inspire freshmen’ s interest in scientific research at an
earlier stage. Their philosophies align perfectly. Professor

Under the strategic advancement of the Greater Bay Area,
Macao, with its unique ‘micro-city’ model, is leveraging
technological innovation to unleash new momentum for
development. From Professor Ka-Veng Yuen’ s pioneering
breakthroughs in Bayesian research in civil engineering,
to Professor Pui In Mak’ s international innovations in
microelectronic chip design; from the establishment of
UM’ s industry-academia collaboration platform in the
‘5-in-1" system to the research results transfer and youth
entrepreneurship established by the Cooperation Zone in
Henggin; Macao demonstrates that a micro-economy can also
play a key node in the national scientific and technological
strategy.

This development trend closely aligns with the Macao SAR
Government’s ‘1+4° strategy for appropriate economic
diversification. The Master Plan of the Development of the
Guangdong-Macao In-Depth Cooperation Zone in Henggin
identifies R&D and high-end manufacturing as key industries,
driving significant progress in regional transformation.
Currently, Henggin has attracted a cluster of industries; for
instance, over 50 chip design companies have been established
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Yuen stated that as long as students are interested, he
often takes time outside of class to engage with them.
Professor Mak emphasised that students in Macao should
seize the opportunities and make good use of the high-
quality research resources provided by both the Macao SAR
Government and the university. He suggested that the
Macao SAR Government could offer tuition-free incentives
to outstanding science and engineering students to
further encourage young people to pursue studies in
these fields.

in the integrated circuit sector, creating numerous high-
quality job opportunities. One notable success is Digifluidic
Biotechnology Co., Ltd. incubated by Professor Mak’ s team,
which fully demonstrates the feasibility of ‘R&D in Macao +
transformation in Henggin’ . As a supporter of talent retention
in Macao, Professor Mak highlighted that the establishment
of the Cooperation Zone in Henggin, with its convenient
cross-border transportation, tax incentives, and industrial
clustering advantages, is attracting fresh graduates from
Macao universities to pursue cross-border employment.
This approach not only maximises the local value of higher
education investments but also effectively addresses the
talent loss issue resulting from Macao’ s reliance on a single
industry.

Looking ahead, UM will continue to drive innovation through
research while embracing the educational philosophy of
‘passing on the torch’ to advance engineering and
microelectronics research. With its pioneer breakthroughs, UM
aims for deep integration into the Greater Bay Area’ sinnovation
ecosystem, contributing Macao’ s wisdom to the country’ s goal
of becoming a technological powerhouse.
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In 1991, based on the University of East Asia, the University of Macau (UM) was officially established,
shouldering a new historical mission. In recent years, UM’s humanities and social sciences have
continued to develop, establishing several teaching and research units such as the Institute of
Advanced Studies in Humanities and Social Sciences, the Centre for Macau Studies, the Centre for
Chinese History and Culture, the Confucius Institute, the Chinese-Portuguese Bilingual Teaching and
Training Centre, the Centre for Arts and Design, and Macao Base for Primary & Secondary Education
in Humanities & Social Science. And also, the Psychiatry/Psychology, Social Sciences (General), and
Economics & Business have entered the top 1% in the Essential Science Indicators (ESI), a top U.S.
database for ranking in terms of citation frequency of published papers, providing solid academic
support for Macao’s local economy, culture, and rule of law construction. These accomplishments would
not have been possible without the unwavering research of Macao and the world by scholars in humanities
and social sciences at UM. Represented by professors such as Shoutong Zhu, Xinshu Zhao, and Jianhong
Liu, UM scholars have long dedicated themselves to advancing their respective research fields, closely aligning
with the evolving dynamics of Macao’ s societal development. Their work has solidified their role as vital forces
driving local innovation and progress.
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Professor Shoutong Zhu, previously the Director of Research Centre for Humanities in South China, the
Director of the Centre for Chinese History and Culture, and a Distinguished Professor at the Faculty of Arts and

Humanities at UM, is dedicated to the research of modern Chinese literature and comparative literature. He

has a rich academic output, having published 30 personal monographs to date, including The Divine Light

of Dionysus, Emotion: The Poetic Universe of the Creation Society, The Modernisation of Modern Chinese
Literature, and The Magic Bed of Tolerance - The Mainstream of 19th Century Literature. He has also presided

over the compilation of 11 books such as The Chronological History of Macao Literature, One Hundred

Thousand Whys of Humanities and Social Sciences, and Modern Chinese Literary Societies and Schools and has

published over 300 academic papers.
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The Chronological History of Macao Literature, edited by Professor Shoutong Zhu

The Chronological History of Macao Literature edited by
Professor Shoutong Zhu and co-authored by multiple
scholars, is a large-scale literary historical material
collection. The book systematically combs through the
literary development of Macao from the New Literature

Movement to the first half of the 1980s. By collecting
scattered documents and identifying historical materials,
it provides a systematic historical clue for Macao’s
literary research, filling the gap in the field of literature
sorting, and is hailed as the ‘record of Macao’ s literary



history’. This book is a major research project initiated
by the Macao Foundation in 2010 and a component
of the National Key Publication Fund. Awarded the
First Government Publishing Award by the People’s
Government of Guangdong Province, it is dedicated to
advancing the systematic organisation and research of
Macao’ s literary heritage.

Professor Zhu pointed out that Macao, a historic city
full of modern atmosphere, has unique advantages in
humanities and social science research. The country’ s
cultural positioning of Macao as ‘predominance of
Chinese culture with multicultural coexistence’ provides
rich materials and broad vision for relevant research.

In the early 1990s, with the advancement of China’s
reform and opening up policy, modern civilisation,
social, and political trends intertwined, and Professor
Zhu’ s work The Modernisation of Modern Chinese
Literature came into being. He pointed out that the birth
of modern Chinese literature was nurtured on the basis
of rebellion against old literature and the absorption
of Western literary resources. He emphasised that
‘modernisation, that is a modernisation of ideological
consciousness and concepts, is not just writing in
modern language and text.” Through these studies, he
hopes to make greater contributions to the academic
research and cultural heritage of modern Chinese
literature, as well as to provide valuable insights and
support for literary research and cultural development
in Macao and even globally.

With the in-depth development of globalisation and
the rapid progress of technology, interdisciplinary
research has become an important trend in the field of
humanities and social sciences. Professor Zhu actively
responds to this trend, dedicated to breaking down the
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Under the guidance of this cultural positioning, the
humanities and social science research of academic
institutions such as UM has been successfully carried
out and has achieved a series of significant results, with
the publication of The Chronological History of Macao
Literature being a representative example.

Macao, as a window for Sino-Western cultural exchange,
has witnessed the collision and integration of different
civilisations. This multicultural integration not only
provides rich resources and inspiration for academic
research but also gives Macao a unique advantage in
historical and cultural research, enabling it to deeply
explore and inherit the essence of Chinese culture.

In the current exploration of the modernisation process
of modern Chinese literature, Professor Zhu profoundly
recognises the importance of Chinese traditional
culture. Although China’ s modern consciousness
and modernisation concepts have been basically
established, the review and examination of traditional
culture are still indispensable. He emphasised the
need to integrate the essence of Chinese culture with
the universal truths of Marxism. Professor Zhu stated,
‘We should no longer blindly pursue modernisation,
the direction of modernisation must be adhered
to. While we should also profoundly recognise the
essence of Chinese culture.” He also mentioned that
the Confucius Institute, as an important part of the
national strategy, has had a far-reaching impact on the
internationalisation of Chinese culture.

boundaries of traditional disciplines and integrating
knowledge and methods from different fields to meet
the needs of contemporary society and technological
development.
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Professor Zhu pointed out that ‘interdisciplinary
research is not only a trend in academic development
but also a demand of the times and a challenge of
technology.” He said that interdisciplinary research
can break through the boundaries of traditional
disciplines, integrate knowledge and methods from
different fields, and meet the needs of contemporary
society and technological development. He mentioned
that the cultural craze in the 1980s was actually a wave
of interdisciplinary research. At that time, scholars

began to interpret literary works from the perspectives
of sociology, political science, cultural studies, and
psychology, bringing new perspectives and directions
to humanities and social science research. Professor
Zhu believes that modern literary research should also
transcend traditional disciplinary boundaries, adopt
interdisciplinary methods, and integrate theories and
methods from multiple fields such as sociology, political
science, and cultural studies to fully understand the social
and cultural significance of literary works.

Professor Xingshu Zhao, currently a Chair Professor in the Department of Communication at UM and a tenured

professor at the University of North Carolina, has authored several books including The Power of Media, Plight

of Elections - A Critiqgue of the World’ s Election Systems and the Constitutional Reforms, and Democracy

and Election — Retrospect and Prospect of Hong Kong’s Political Reform. He has also published numerous

academic papers and was nominated as China’ s Changjiang (Yangtze River) Scholar in 2009.

In his research on American political communication,
Professor Xingshu Zhao combines knowledge from
political science, communication studies, and sociology.
Through precise data analysis, he reveals how media
messages shape the public’ s political cognition and how
these cognitions are transformed into specific political
actions. His quantitative analysis deeply explores how
media shapes voter’ s attitudes and voting behaviour,
revealing the role of media in the political process. This not
only provides a new perspective for understanding political
communication but also lays the foundation for quantitative
analysis in domestic political communication research.

Professor Zhao stated, ‘I particularly focus on how
quantitative research can help us better understand social

phenomena, reduce hostility in society, and promote
win-win situations among people.” His works such as
The Power of Media, Plight of Elections - A Critique of
the World’s Election Systems and the Constitutional
Reforms, and Democracy and Election — Retrospect and
Prospect of Hong Kong’s Political Reform provide in-
depth analyses of how media influences voter’ s attitudes
and voting behaviour, offering new perspectives for
understanding the formation of public opinion in the
democratic process. He emphasised that he will continue
to deepen his research of quantitative research methods
and apply them to a wider range of social science fields
in the future. Professor Zhao believes that the open
academic environment at UM provides fertile ground for
innovative research.



Professor Zhao plans to further deepen his research on
political communication, advertising and explore their
intersections. He hopes to better understand the role of
media in different social and political contexts through
interdisciplinary research. He pointed out that future
research will place greater emphasis on combining
quantitative methods with real social issues, especially
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in the context of the rapid development of big data and
artificial intelligence technologies. He hopes to develop
new research tools to analyse and predict the impact
of media on public behaviour more accurately. This will
not only provide new theoretical contributions to the
academic community but also offer practical guidance
for policymakers.

Pioneering Research on Chinese Issues Using Quantitative Social Science

I\/Iethods//

After completing his doctoral studies in the United
States, Professor Zhao originally planned to return
to China immediately after graduation to apply the
quantitative research methods he had learned to Chinese
social science research. However, due to the political
environment and the state of Sino-U.S. relations at the
time, he temporarily stayed in the United States. Despite
this, he never gave up the idea of returning to China.

During his studies and work in the United States, Professor
Zhao not only achieved significant success in quantitative
research methods but also gradually conceived the
idea of applying these methods to Chinese research. He
realised that although China’ s foundation in this field was
still weak at that time, with the deepening of reform and
opening up and the rapid development of the country,
such research would surely be very promising. Therefore,
he always kept an eye on the development trends of
Chinese social sciences, looking for opportunities to apply
what he had learned to Chinese research.

In 1994, Professor Zhao published an article titled Media
Effect Under a Monopoly: The Case of Beijing Economic
Reform in a domestic important journal. He used
quantitative methods to conduct an in-depth analysis
of the data and drew valuable conclusions. This article
had a profound impact on the domestic communication
studies community, not only marking the first successful
application of quantitative research methods in the

domestic social science field but also providing important
references for subsequent research. This also became an
important milestone in Professor Zhao’ s plan to return to
China, further strengthening his determination to return
and contribute his knowledge and experience to China’ s
social science research.
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Professor Xingshu Zhao’ s article on Chinese issues
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Professor Zhao recalled that when he entered university
in the late 1970s, due to the impact of the Cultural
Revolution, social science research in China, especially
quantitative research, was almost a blank slate. It was
not until he went abroad for further studies that he
was exposed to a complete set of quantitative research
methods. During his studies in the United States, he
deeply appreciated the advantages of quantitative
methods, such as providing unified standards and a
standardised research process. However, he also keenly
perceived the potential shortcomings of quantitative
methods, especially the overemphasis on statistical
significance, which may lead to oversimplified research
and reinforce dichotomous thinking. This tendency
may mislead social scientists, policymakers, and even
the entire society into simplifying the world into black-
and-white opposites, while ignoring the diversity and
complexity within.

Professor Zhao pointed out that although quantitative
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methods have their advantages, over time, their
disadvantages may gradually become more prominent
and even dominant. He emphasised the need to be
vigilant against the potential for quantitative methods to
lead to rigid thinking and avoid oversimplifying complex
social phenomena into dichotomies. He believes that true
scientific progress should be based on a foundation of
diverse, open, and inclusive thinking, rather than blindly
pursuing statistical significance or formal precision.

In May 2024, at the beginning of his article titled
Percentage Coefficient (bp) -- Effect Size Analysis (Theory
Paper 1), Professor Zhao stated that the world is not
black and white but a continuous, colourful, and complex
spectrum of grey; humans, limited by their cognitive
abilities, simplify reality into binary opposites through the
creation of concepts, symbols, mathematical models, and
other tools. This ‘black-and-white’ cognitive framework,
when misused and interactively reinforced, forms a self-
perpetuating selective simplification spiral.
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Professor Jianhong Liu is the Director of Centre for Empirical Legal Studies and a Distinguished Professor of the

Faculty of Law at UM. His academic journey has spanned from physics to philosophy, then to sociology, and

finally focusing on criminology and criminal justice. To date, he has published over 100 SSCI or Scopus articles,

more than 220 academic works (including some co-authored pieces), and authored 31 books. His research

achievements have gained widespread international recognition, including the Frieda Adler Distinguished

Scholar Award granted by the American Society of Criminology in 2016, the Gerhard O.W. Mueller Award for

Distinguished Scholar bestowed by the American Society of Criminal Justice in 2018, the Distinguished Book

Award from the Asian Criminological Society, and the Best Scholarly Publication Award presented by the

Chinese Sociological Association of America.

Professor Jianhong Liu’ s academic path is quite legendary.
Starting from physics, he went through philosophy and
sociology before obtaining his Ph.D. in Criminology from the
State University of New York at Albany. These disciplinary
transitions not only shaped his broad academic vision but
also laid a solid foundation for his in-depth research in
international and comparative criminology and comparative
criminal justice.

In the interview, Professor Liu shared his academic
transformation and research insights. He emphasised
that criminology, as an interdisciplinary field, requires the
integration of knowledge from multiple disciplines such
as sociology, psychology, and law. His choice of empirical
legal studies as his research direction is because it can
provide a deeper understanding of crime phenomena
and criminal justice systems through data and analysis.
In UM’ s research team, Professor Liu actively promotes
the use of mathematical formulas and the latest research
methods by Ph.D. students to explore unknown issues in

the field of law. This interdisciplinary research approach
not only enhances the research level of the team but
also wins UM a reputation in the international academic
community.

‘As a student of the year of 1977, interdisciplinary research
is a response to the needs of society and the country, hoping
to contribute to the nation in my own way,” Professor Liu
said. He indicated that traditional legal studies need to
keep pace with the times and integrate modern technology,
especially big data and artificial intelligence technologies,
to open up new research horizons. He believes that the
rise of computational law provides new opportunities for
traditional legal research, revealing the patterns behind legal
phenomena through data analysis and positively impacting
legal practice. ‘Computational law is not just a simple
grafting of Al technology onto legal research but a deep
exploration of legal data to propose general regularities in
the field of law, Professor Liu said.
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In the field of criminal justice, Professor Liu innovatively
proposed the Relationalism Theory based on the unique
cultural background of Asian societies. This theory deeply
explores the core values of Asian societies and integrates
them into the construction of the criminal justice system,
providing a unique perspective for explaining cross-
cultural criminal justice outcomes. It emphasises four
basic elements: attachment to family and community,
valuing honour, pursuing harmony, and holistic thinking.
These elements not only reflect the cultural characteristics
of Asian societies but also provide a new direction for
criminal justice practice.

Professor Liu’ s Relationalism Theory has not only
achieved significant academic breakthroughs but also
provided new perspectives and methods for the rule of
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law in Asian countries. It emphasises achieving judicial
justice through cooperation rather than confrontation,
which fits the cultural characteristics of Asian societies.
For example, restorative justice effectively reduces
recidivism and enhances judicial credibility by repairing
the relationships between offenders and their families
and communities. At the same time, this theory
focuses on the adaptability of local culture, such as the
‘nature’ s justice and human feelings’ in Chinese law
and the community mediation mechanisms in India,
which demonstrate the organic integration of culture
and justice. The Asian paradigm theory reveals these
unique and effective judicial practices in Asian societies
and emphasises that reform plans should fully consider
the differences in economy, society, and culture among
countries.



In March 2024, Professor Liu was invited to give a lecture
on Relationalism Criminal Justice Theory - Paradigm
Shift at the Institute of Criminology at the University of
Cambridge. The lecture attracted a diverse audience of
scholars, researchers, policymakers, and practitioners
from different disciplines. Meanwhile, the Relationalism
Criminal Justice Theory has recently achieved significant
international breakthroughs - the theory has been
included in the classic criminology textbook The
Development of Criminological Thought (2nd Edition)
published by the authoritative U.S. academic publisher
Routledge. This textbook, edited by Chad Posick and first
published in 2018, has become a core teaching book in
the field of criminology and criminal justice in the United

Macao’ s unique geographical location and multicultural
background not only provide rich materials and diverse
perspectives for academic research but also open up new
horizons for academic exploration. On this distinctive
land, the outstanding scholars in the field of humanities
and social sciences at UM have harnessed their expertise
to advance ground breaking research. Professor Shoutong
Zhu deeply explores the transformation and challenges
of Chinese literature in the modernisation process,
revealing the path for literature to maintain its vitality
in the changing times; Professor Xingshu Zhao focuses
on the field of political communication and advertising,
analysing the impact of media on the public’ s political
cognition and consumer behaviour in the context of
globalisation; Professor Jianhong Liu is committed to
‘computational law’, applying modern technology
to the field of law and providing new perspectives and
methods for Macao’ s rule-of-law construction. Their
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States and other Western countries. The revised edition
specifically added a chapter to systematically explain this
theoretical system. Historically, mainstream criminology
textbooks have never included theories from non-Western
authors. This is the first case of a theory originally created
by a scholar from Macao, China, being recognised by the
Western mainstream academic community, and included
in a general textbook. This marks a milestone in China’s
efforts to build an independent legal theory system,
promote the international dissemination of academic
achievements, and enhance global academic discourse
power. It vividly implements the disciplinary construction
strategy of ‘telling China’ s stories well’ .

research not only promotes cross-cultural communication
but also highlights UM’ s profound insights and active
responses to the issues of humanities and social sciences
in the modernisation process under the context of
globalisation.

Humanities and social science research embody the
history and culture of a region and serves as the solid
foundation for its future development. Looking ahead,
UM will fully leverage this unique advantage, continue
to promote the development of humanities and social
sciences, and conduct in-depth studies on the trajectory
of modern Chinese civilisation in Macao. This will inject
endless momentum and innovative vitality into Macao’ s
development on diversification, enhance Macao’s
brilliance in the era of globalisation, and contribute
Macao’ s wisdom to global cultural exchanges.
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Professor Peng Li serves as the Director of the Macao Centre for Research and Development in
Chinese Medicine, Deputy Director of the Institute of Chinese Medical Sciences at the University of
Macau (UM), Academic Committee Member of the NMPA Key Laboratory for Quality Monitoring and
Evaluation of Chinese Medicine (Chinese Materia Medica), Member of the Macao Product Quality
Certification Committee, and Youth Committee Member of the China Association of Chinese Medicine.
He is dedicated to the development of key techniques for quality control and safety evaluation of
traditional Chinese medicine, focusing particularly on the development of innovative methods for rapid
determination of exogenous harmful residues in Chinese medicines.
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At the Institute of Chinese Medical Sciences (ICMS) at UM, Professor Peng Li stands out as a scholar who has
dedicated over two decades to researching the quality of Traditional Chinese Medicine (TCM). As one of the first
Ph.D. graduates in biomedical sciences from the ICMS, Professor Li’ s research trajectory not only mirrors the
distinctive development path of TCM in Macao, but has also contributed invaluable expertise and momentum to
the modernisation of TCM.
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Over the past decade, Professor Li and his team have been
dedicated to developing key techniques for quality control and
safety evaluation of TCM, with a particular focus on developing
innovative methods for rapid determination of exogenous
harmful residues in TCM. Explaining why he chose this field,
Professor Li said that the study of TCM quality research
mainly involves several aspects: efficacy, safety, stability,
and controllability. Among these, safety is an important yet
relatively overlooked area. ‘Disease prevention is better
than cure, and safety is the foundation of traditional Chinese
medicine and must not be neglected,” he said. In 2014, they
decided to shift their research focus to this area, concentrating
on the key safety issues in the international trade of TCM, which
mainly includes the evaluation of the effects of endogenous
toxic components, the rapid detection of exogenous harmful
residues, and the construction of a toxic intelligent traceability
system. Professor Li gave an example that in 1992, Belgian
women took TCM containing aristolochic acid for weight loss,
which caused kidney failure and drew the attention of the
medical community. It is particularly important to identify toxic
components in TCM and monitor their development process
through scientific detection methods to prevent minor issues
from becoming major problems.

How can the safety of TCM be assessed? Finding toxic
‘biomarkers’ has become key. Professor Li said that the
research of toxic biomarkers not only helps in accurately
identifying risk substances and providing a basis for setting limit
standards, but also helps clarify the mechanisms of toxicity and
enhance clinical monitoring and early warning capabilities.
TCM, especially TCM compound prescriptions, has complex
components, and the currently commonly used toxicity
evaluation methods cannot comprehensively analyse specific
molecular mechanisms, lacking accuracy and objectivity. The
emergence of omics technologies can provide a more effective
research model for the toxicity and detoxification effects of
TCM. Observing the gene types (genomics), gene expression
(transcriptomics), protein levels (proteomics), or metabolite
content (metabolomics) related to toxins or detoxification-
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related proteins, and proposing reasonable hypotheses based
on the above results, verifying the hypotheses using molecular
biology methods, and searching for toxic or detoxification
biomarkers can reveal the mechanisms of multi-component
synergistic toxicity or detoxification.

Professor Li gave an example that, although Xionghuang
(Realgar) and Zhusha (Cinnabaris), two toxic medicinal
materials, are used in the formula of Angong Niuhuang pill,
their toxicity is greatly reduced or even disappears after being
combined according to the theory of TCM to form a compound
prescription. However, the mechanism of detoxification by
the combination in Angong Niuhuang pill is still not effectively
understood. The research team first used metabolomics
technology to deeply elucidate the mechanism of detoxification
by the combination in Angong Niuhuang pill. By using UPLC/
Q-TOFMS technology, 41 endogenous metabolites related to the
liver and kidney toxicity of Zhusha (Cinnabaris) and Xionghuang
(Realgar) were identified. Pathway analysis showed that these
metabolites were respectively classified into the metabolic
pathways of glycerophospholipids, arachidonic acid, linoleic
acid, sphingolipids, and ether esters related to the inflammatory
response of liver and kidney target tissues. By analysing the
changes in the concentration of metabolites, it was found that after
the combination, Angong Niuhuang pillcould restore 36 of the
metabolites to the level of normal mice.

Looking to the future, Professor Li pointed out that the study
of toxic biomarkers is the key to cracking the ‘safety code’ of
traditional Chinese medicine. By scientifically identifying and
monitoring risk factors, it is possible to build a safety assurance
system that meets the standards of modern medicine
while inheriting traditional experience, which is crucial for
the sustainable development of TCM. The research team
will integrate multi-omics, Al models, and high-throughput
screening technologies to accelerate the discovery of
biomarkers. At the same time, they will develop rapid detection
kits or portable devices to achieve point-of-care monitoring of
toxic biomarkers.
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Developing New Technologies to Address Industry Pain

Points and Promote Industrialisation of Results// :

Professor Li stated that, in addition to endogenous toxic
components, TCM also includes exogenous harmful residues,
such as pesticides, heavy metals, and mycotoxins. These
substances are not inherent to the TCM itself but are introduced
during the stages of cultivation, processing, and storage. If
these residues are not effectively controlled, they will severely
affect the safety of TCM, and long-term consumption may harm
human health.

Currently, traditional detection methods rely on large-scale
instruments and equipment, which require professional
personnel to conduct tests in laboratories, typically performing
end-product testing after the products have entered circulation.
However, this approach makes it difficult to trace the source
of contamination, leading to issues in process control and the
waste of raw materials. Therefore, the development of rapid
detection methods is particularly important. ‘Our goal is to
develop a method that can rapidly perform qualitative and
quantitative detection of exogenous harmful residues. The
initial qualitative detection will identify whether pollutants are
present, followed by quantitative analysis to confirm whether
their content exceeds relevant safety standards. It is similar to
the Rapid Antigen Test package used during the pandemic,
Professor Li said.

Over the past decade or so, Professor Li has conducted
extensive exploration in this field, including participating in
related research projects in Guangxi and Sichuan Province, and
has been awarded the second-prize award by the Ministry of
Education of the People’ s Republic of China. Professor Li said:
‘We develop new technologies targeting the pain points of
the industry. Our goals are not limited to publishing academic

papers, but also hope to transform research findings into
practical products for widespread application in daily life.’

Since 2021, the Macao Centre for Research and Development
in Chinese Medicine has established a cooperative relationship
with a Shenzhen-based biotech company and the Shenzhen
Institute for Drug Control, jointly applying for projects jointly
funded by Guangdong Province and Macao. Despite facing
challenges during the pandemic that affected the marketisation
process of products, they have still been actively seeking
opportunities for the transformation of results. Looking to the
future, Professor Li said that they will continue to focus on
industry pain points, develop more sensitive, convenient, and
cost-effective rapid detection technologies by introducing new
technologies from interdisciplinary fields. This approach aims
to promote the development of the rapid detection field in
TCM while taking into account the application value and cost-
effectiveness of products.
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Rapid Screening Kit

Opportunities and Challenges: Witnessing the Development

|

of TCM in MacaO/o‘y

Looking back on the development of TCM in Macao, Professor
Li is filled with emotion. ‘From 2002 to 2010, it only took us
eight years to successfully apply for and obtain approval for

the first State key laboratory in the field of traditional Chinese
medicine, said Professor Li.



Since the establishment of ICMS at UM in 2002, Professor Li
came here to study. From being a student at UM to becoming
a faculty member, looking back on the past 20 years,
Professor Li can’ t help but feel a great deal of emotion:
‘The conditions back then were relatively harsh, with the
laboratory located in a converted student dormitory and
the equipment and facilities being quite basic.” However,
it was this harsh environment that inspired Professor Li
and his colleagues to face difficulties with determination
and perseverance. They not only sought breakthroughs
in teaching but also actively applied for research projects,
gradually establishing a research platform.

‘In addition to our own efforts, the support from the country
for Macao is also crucial.” Professor Li acknowledged that
while the research of TCM already has a solid foundation and
numerous research teams in mainland China, the country still
chose to support Macao, providing UM with the opportunity to
build a state key laboratory. This support has become a strong
driving force for the development of the institute. In 2010,
the approval of the state key laboratory injected new vitality
into the institute’ s development. The State Key Laboratory
of Quality Research in Chinese Medicine is committed to the
key scientific and technological issues of quality evaluation

In promoting the internationalisation of TCM in Macao,
Professor Li and his team are actively exploring opportunities.
Professor Li said, ‘The internationalisation of traditional
Chinese medicine needs to consider the actual market demand
and the recognition of products. The Southeast Asian region,
with its deep cultural foundation of the Chinese community,
has a relatively high acceptance of TCM, which provides a good
opportunity for the expansion of Macao’ s TCM industry.” He
believes that Malaysia, Vietnam, and Thailand can serve as
the entry points for Macao’ s TCM to enter the Southeast Asian
market. In communication with Malaysian representatives,
he learned that the influence of TCM in the local area has
expanded beyond the Chinese community. He hopes that
government departments can negotiate cooperation with
relevant parties in Southeast Asian countries, so that in the
future, TCM can more easily enter the Southeast Asian market
after being registered in Macao.
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of traditional Chinese medicine, building a comprehensive
research and development platform for quality of Chinese
medicine, gathering a multidisciplinary academic team,
conducting systematic transformational research, establishing
scientific quality standards for the innovative research and
development of traditional Chinese medicine, and playing a
role in international exchange.

After the approval to establish the state key laboratory, the
development of the institute entered the fast lane. The quantity
and quality of research projects have significantly improved,
the number of academic papers published has increased year
by year, with an expanding impact. Professor Li said: ‘The
number of our research results has been increasing annually,
with an average of over 300 high-level academic paper
published each year, which is quite remarkable in the field of
traditional Chinese medicine.” Professor Li believes that Macao
has unique advantages in the field of TCM. ‘Macao is a city
where diverse cultures converge, possessing an international
vision and an open mindset. At the same time, Macao and
mainland China have a solid foundation for cooperation in the
field of traditional Chinese medicine.” He stated that he will
make full use of these advantages to promote the flourishing
development of TCM in Macao.

Finally, when talking about his message to the students of
UM, Professor Li said that he hopes everyone will truly love
this discipline. Only with genuine interest can there be the
motivation to do better. He also encourages everyone to
fully utilise the resources at the university, make the most of
their limited time on campus, actively participate in various
activities and projects, and lay a solid foundation for future
development. Currently, many large-scale research facilities are
open to students, and they can be accessedthrough training
and reservation. Everyone must seize these valuable resources
and opportunities. ‘Strive for innovation and renewal.” He
emphasised not to fear challenges and to achieve greater
academic accomplishments; be brave in innovation to pave the
way for future career development.
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Sai Weng Sin obtained his Ph.D. in Electrical and Electronics Engineering from University of Macau (UM) in

2008. He is currently the Deputy Director (Academic) of the Institute of Microelectronics, Deputy Director of

the State Key Laboratory of Analog and Mixed-Signal VLSI, and an Associate Professor in the Department of

Electrical and Electronic Engineering at UM. He is also a Senior Member of the IEEE. Professor Sin focuses

on cutting-edge research in high-performance data converters and power management integrated circuits,

achieving remarkable results especially in wireless communication, signal processing, wireless sensor

networks, and the Internet of Things (loTs). He has received the Technological Invention Award four times and

the Special Award once for the Macao Science and Technology Awards. He has published a monograph with
Springer, holds 12 invention patents, and has authored over 180 academic journals and conference papers in
the field of high-performance data converters and analog and mixed-signal integrated circuits. Additionally, he

serves as an associate editor for /EEE Transactions on Circuits and Systems Il - Express Briefs.
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With the arrival of a highly digitalised era, the rapid development of technologies such as artificial intelligence, big

data, and the Internet of Things has led to an increasing demand for communication and IoT sensors. This requires

high-performance, low-power analog-to-digital converter (ADC) chips to achieve efficient data processing and

transmission. Therefore, enhancing the analog signal processing capabilities of signal conversion to make it stronger,

faster, and more precise, while reducing chip power consumption and extending battery life, has always been the

research focus of Professor Sai Weng Sin.
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The core integrated circuits of home cleaning robots developed by Professor Sai Weng Sin and the Hengin chip company



BEMRBVRARE » ABREHRESASIENE
B EREETHS « RRERZS A GIFERIEBRME
RVZFHEMESERE > LHEAFTHATER « & » Ty
MEFIEE G 1F > 2R T RFIMNBRNE RE SRR
EMMEEREEEE - BESHE—SHEH TENER
Bt a3 A\ RASREITROBR ST EARE A » Bh TR A BRI AR
L o KRR > PSRRI 2 R (R THAE IR BE B IR A AE A AR
SR FRAEFABLSMASE o

BANMEF SR ERCEBBE_+ENESLE » TR
TEERETR REHEAM o ERMEREBTS WA
LHVADER  ABEARRE > HERAMEE R > &
7RPIE (IR A RS TR oEe - BR NIRRT
EXRIABIRKRERESE ©

[EIEERHIRTTME FEEBRALEE - AR ERERE
2 MEREHBRECHRNARTEBEERTE - 2008
£ REENAELHRX BARSRLTEBENEHNER
BOR ZERMEBEERRRM RETRBEC A R
BHTRER © 2010 F - BAWERM IR T MERRE
BERBAREENEREAXERERE) » EEARER
FIRBBIR RN T » BABEETE R RKTES
RAWEBEER - BF > HAEIR - RECRE TN FETRE
BEERNEE (BRANEBE R HENBRENE
HEBEBRRRAM) EXNEE  BHRABENE—X
g£-

HEHEMS > 2011F 2@ €58 NES
F0 o BEHBHMIEMER > MERMRIE LA
R A ERIT R R > BRARPIEFSERR
RESFR_EH - AF > N —RBLEHELSMERE
RIVFENZEREITEADC » WEIEEERRERER G &

(ISSCC) LERTHMM > MAZEME—ERFISSCC

Frontier Science - Embracing the New Wave \\\

FHREEHERB CR AR LBERE » ~MESH
ZIEEPECIER - ERBETERANGIEE - it
B DAMEREMS A TS ERMHKESBNE X
FRIE > LUE—D RIS SRAR B ST BYRAER AR EE - 6t -
ERE B ERMEMRE T T BB R R RETR
MER > FIUBEERACANER R » BEERHTK
MTBYRIR o LS - RRBEAMEBIOE R I AR BIR
& > BRERELRIME AHYIRRAIEAIES - BESFiE
RTBEEEFH SR ENERNY -

Mz R[S
HM3E) (JSSC) k&K -

ZMEARtNE (IEEEERE

BEFER
MREREE R o IR ABRIL T AN RS EIR BT F
& NIhBRT B EEMERB TR NOAE > B#RTH
EOSR KR > ARPIEZEINEMNREIELETE
KER °

HERRE T RARRHERE TR B

Neng Sin (first from left), Dr. Seng Pan U (second from

P{ok sor Sai
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prize of the State Scientific and Technological Progress Award fo

their collaborative chip R&D project
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In today’ s signal processing and wireless communication
systems, analog-to-digital converters (ADCs) and power
management technologies are crucial for enhancing device
performance. These two are like twin brothers, interdependent
and working in synergy to achieve high-performance ADCs
and strike an ideal balance between high sampling speed and
low power consumption. ADCs can convert real-world analog

signals such as images, sounds, and wireless communications

20 IEEE BINERE B RS

eng Sin and his research team attended the IEEE Asian Solid-State

into digital signals for easy processing and analysis by
electronic devices. As device functionalities increase and power
consumption rises, effective power management has become
a significant challenge. Power management technology can
improve device efficiency and performance, extend battery life,
reduce energy consumption, and meet the application needs
of modern smart cities.
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Design of High-performance Analog-to-Digital Converter Chip

Professor Sin focuses on the key technologies of high-
performance ADCs and power management integrated
circuits. He and his research team are committed to
developing various ADC architectures, leveraging algorithm
processing to increase effective bandwidth and enhance chip
resolution in mobile communications and loT applications.
The goal is to develop high-precision, high-speed ADCs and
low-power, self-sustaining power management system chip
technologies.

In terms of ADCs, the importance of high precision and
high speed is evident in loT and wireless communication
applications. Professor Sin cited the example of home cleaning
robots that rely on sensors to collect environmental data and
use radar to precisely detect obstacles. Meanwhile, wireless
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communication chips require high bandwidth to support
high-speed data transmission.

Regarding power management technology, power
management voltage regulators can be used in conjunction
with ADCs to optimise power supply performance, enhance
system efficiency and stability, and address ripple issues caused
by the current drive, achieving system-wide collaborative
optimisation. Moreover, power management chips need to
be designed for low power consumption and support self-
sustaining energy harvesting from environmental sources, such
as solar energy or radio wave energy, thereby reducing the need
for manual battery replacements. These key technologies play
an important role in promoting the large-scale deployment of
smart cities.

Industry-Academia Collaboration and Application of High-

Performance Analog Chip Technology/o’y

.|

The Macao SAR Government has been actively promoting the
development of new industries in high technology. In Macao’ s
second Five-Year Plan for Economic and Social Development

(2021-2025), the goal of accelerating the construction of
microelectronics industry chain with distinctive chip design,
testing, and inspection was proposed.
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To align with the Macao SAR Government’ s development
strategy in the chip sector and accelerate the industrial
transformation in the Guangdong-Macao In-depth
Cooperation Zone in Henggin (Cooperation Zone in Henggin),
Professor Sin is actively participating in industry-academia
collaboration projects, leveraging his extensive experience in
the development of high-performance ADC chips. He stated
that the relevant research and development results have
been tested and applied in various application scenarios such
as wireless communication receiver chips, loT sensors, and
sensors for home and commercial mobile robots, and have
achieved a high level of technological maturity.

As the project leader of the relevant research, Professor Sin, on
behalf of UM, collaborates with a Henggin chip company and
they have jointly applied for several major research projects
with the Zhuhai UM Science and Technology Research Institute
(ZUMRI). These include China’ s National Key R&D Programme
focused on key technologies for intelligent robots, which is the
only chip project in the 13th Five-Year Plan for intelligent robots
and holds significant importance for the development of the
national artificial intelligence sector. Additionally, their research
projects have been supported by the Joint Research Funding
Programme between the Macau Science and Technology
Development Fund and the Department of Science and
Technology of Guangdong Province (FDCT-GDST project). They
have also established collaborations on scientific research
projects related to Guangdong-Hong Kong-Macao at the
provincial level, as well as key technological breakthroughs at
the municipal level. This further strengthens the technological
innovation linkage between Henggin and Macao, and promotes
the industrialisation of research results.

The ADC chip technology developed by Professor Sin is mainly
applied to sensors for home cleaning robots and has been
practically used in robot main control boards, recognised and
applied by the indiustry. One of the collaborative projects aims
to integrate multiple sensors and deep learning techniques
and utilise simultaneous localisation and mapping with visual-

LiDAR technology for positioning and navigation. The aim is
to develop a low-power, low-latency ADC chip that supports
voice interaction for the core integrated circuits of mobile
robots. This project will establish a process for chip-based
robot localisation, mapping, and navigation technology to
effectively address the current performance issues in robot
chips related to environmental modelling and localisation
navigation.

As research progresses, Professor Sin has not stopped
expanding industry-academia collaboration. In 2023, UM
and a Henggin chip company jointly established a laboratory
through ZUMRI and completed collaborative research projects
at the national, provincial, and municipal levels. They also
participated in the Funding Scheme for Key R&D Projects
supported by the Macao Science and Technology Development
Fund (FDCT). These efforts have further promoted the research
and application of integrated circuits and robotics, helping
UM to achieve the transformation of research outcomes.
In the future, they will pursue more scientific research
collaborations in areas such as sensors and low-power
analog neural network chips.

Professor Sin is dedicated to the advancement of ADC
chip research. He is involved in several industry-academia
collaborative projects and actively engages in interdisciplinary
collaboration. He believes that chip development should
integrate machine learning and algorithm processing
from artificial intelligence technologies to further enhance
performance and overcome key research bottlenecks. For
example, applying analog techniques to perform multiply-
accumulate operations in the convolutional neural network
algorithms for analog circuits can significantly improve the
computational performance of chips, surpassing traditional
digital techniques. In addition, the use of analog techniques
for data collection in cleaning robots can significantly enhance
the robots’ object recognition capabilities. These examples
demonstrate the importance of interdisciplinary collaboration
in chip design.



The development of microelectronic chips at UM has a
history of over twenty years and has accumulated rich
experience in analog chip design. In the early days when
ADC chips were not yet developed, Professor Sin, undaunted
by the difficulties, continued to work in this field and
became the pioneer of ADC technology in Macao, which is
particularly meaningful to him as he was born and raised in
Macao.

Looking back at Professor Sin’ s research career in

microelectronics, several key moments have significantly

ai-Weng Sin

Rui Paulo Martins

ACSP

Generalized Low-Voltage
Circuit Techniques for Very
High-Speed Time-Interleaved

Analog-to-Digital Converters

:.: Springer

S ERHE BRI E TS REERNGRFES
Monograph co-authored by Professor Sai Weng Sin, Dr. Seng Pan U
and Professor Rui Martins
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influenced his exploration of ADC chips. In 2008, Professor
Sin began his research on analog chip technology with his
Ph.D. thesis titled ‘Generalized Low-Voltage Circuit Design
Techniques for Very High-Speed Time-Interleaved Pipelined
ADCs’ . In 2010, UM was granted the State Key Laboratory of
Analog and Mixed-Signal VLSI by the Ministry of Science and
Technology of the People’ s Republic of China. With strong
support from the country and the Macao SAR Government,
the university’ s analog chip design capabilities have
significantly improved and achieved remarkable results.
In the same year, the monograph Generalized Low-Voltage
Circuit Design Techniques for Very-High-Speed Time-
Interleaved Analog-to-Digital Converters, co-authored by
Professor Sin, Dr. Seng Pan U, and Professor Rui Martins,
was officially published, marking Professor Sin’ s first
monograph.

For Professor Sin, 2011 stands as the year marked by two
significant achievements. Leveraging his outstanding
research achievements, he collaborated with Dr. Seng
Pan U and Professor Pui In Mak to develop a chip design
technology that earned Macao its first-ever second prize of
the State Scientific and Technological Progress Award. In
the same year, one of his Ph.D. students developed a high-
performance, low-power successive approximation ADC that
was presented at the IEEE International Solid-State Circuits
Conference (ISSCC), making him the only recipient of the
ISSCC Silk Road Award that year. This research was also
published in the /EEE Journal of Solid-State Circuits (JSSC).

Over the years, Professor Sin has witnessed the rapid
development of ADC chips at UM. He has established a
mature ADC research platform at the university, successfully
achieving independent ADC chip development and breaking
free from reliance on imported chips. His efforts have
made a significant contribution to Macao’ s technological
breakthroughs in this field.
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Supporting Macao’s Analog Chip Development with a

|

Passion for Research /0’7

Despite years of research, Professor Sin remains as passionate
as ever. He often says, ‘Pressure is the driving force, " which
motivates him and his team to continually strive for excellence
in their research. Currently, his research group has grown to
about 20 masters and Ph.D. students. Their tireless efforts,
sometimes working through the night, stem from their passion
for research and a strong sense of mission, and have yielded
fruitful results.

Recalling an instance when one of his Ph.D. students presented
the research on chip design, Professor Sin mentioned that
the reviewers pointed out previously unnoticed blind spots
and bottlenecks. Under pressure and racing against time,
the team persevered, recreated the test environment, and
successfully resolved all issues in just five days. Professor Sin
takes great pride in his team’ s resilience and collaborative
spirit.

Looking to the future, Professor Sin believes that the
importance of analog chip technology is irreplaceable in the
electronic and digital age. He points out, ‘Analog signals
are the foundation of human perception of the world,
and analog chips are the core technology of all electronic
products. Therefore, the ultimate goal of chip development
is to serve mankind.

Professor Sin feels fortunate that Macao, as a hub for
international exchange and scientific cooperation, has
received strong support from the country and the Macao SAR
Government in terms of research funding, This has created a free
and exploratory research environment, allowing him and his
team to fully utilise resources for their research work. In the future,
Professor Sin will continue to delve into the field of analog chip
technology and contribute to the future development of analog
chip research and IoT for smart cities in Macao.

SRR R R E XS 5
Professor Sai Weng Sin is discussing with his research team
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Professor Shaodan Ma is the Associate Director of the State Key Laboratory of Internet of Things for Smart
City (SKL-IOTSC) at the university of Macau (UM) and an Institute of Electrical and Electronics Engineers
(IEEE) Distinguished Lecturer. She has long been dedicated to theoretical and practical research in array
signal processing, signal processing for multiple-antenna wireless communication systems, transceiver
optimisation design, performance analysis, and resource allocation. She has published over 230 academic
papers in international authoritative journals and conferences.
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In the information age, mobile communication acts as an invisible bond, connecting people around the globe and

enabling instant information transfer. Behind this bond, there is a group of dedicated researchers who continuously

push the boundaries of mobile communication technology. Professor Ma from the SKL-IOTSC at UM is one of the

leading figures in this field. She is committed to exploring more efficient and intelligent communication methods to

ensure the smooth operation of the digital world.
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Communication originated from serving humanity and is now
expanding into the Internet of Everything. Asa ‘mover’ in the
digital world, Professor Ma has always been motivated by how
to better serve people through her research. For over 20 years,
Professor Ma has focused on mobile communication research,
with a core emphasis on Multiple-Input Multiple-Output (MIMO)
technology. This is a mobile communication system with
multiple inputs and outputs that utilises multiple antennas at
both the transmitter and receiver ends to fully exploit spatial
resources and achieve efficient signal transmission. In the
field of mobile communication, Professor Ma and her team
have been exploring how to more efficiently utilise limited
spectrum resources. The emergence of MIMO technology has
brought hope. Professor Ma said, ‘By optimising antenna
layout and array signal processing techniques, parallel data
transmission for multiple users can be achieved within the
same time-frequency resources, significantly enhancing
mobile communication system capacity. This groundbreaking

The rapid development of artificial intelligence (Al) technology
has provided Professor Ma with new ideas. Adhering to the
concept that ‘when a single discipline encounters a bottleneck,
try interdisciplinary methods’, she began to introduce Al
technology into the field of communication. By leveraging Al' s
powerful data processing and pattern recognition capabilities,
she aimed to solve some of the challenges in MIMO technology.
‘Al technology is like a magical key that can help us open
doors that traditional methods cannot reach,” Professor Ma
said. When dealing with high-dimensional channel information,
Al technology can extract the spatiotemporal correlation
features of signals and compress these features to significantly
reduce the transmission overhead of channel information.

Professor Ma is well aware that modern scientific
research has entered an era of interdisciplinary
integration. Her research involves multiple fields such
as communication, Al, big data, and the Internet of
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technology has been widely implemented in modern
communication systems.’

However, as the scale of MIMO technology continues to
expand, the complexity of signal processing is also increasing
rapidly. In the 5G/6G era, as MIMO technology finds increasingly
extensive application scenarios with growing antenna arrays
and communication bandwidths, unprecedented challenges
emerge in channel estimation, interference cancellation,
signal detection, and power allocation. During her in-depth
exploration of MIMO technology, Professor Ma astutely
recognised that conventional signal processing approaches
have proven inadequate when confronted with such high-
dimensional data. Reducing computational burdens and
pilot overhead while achieving low-complexity, cost-efficient
communication systems has become their new research
frontier.

Things, and she collaborates closely with experts from
departments such as electronics, computer science,
civil engineering, marine science, mathematics, and
mechanical and electrical engineering. Interdisciplinary
research is like a magnificent symphony, with each
discipline being a note. Only by integrating them perfectly
can a beautiful melody be played. Professor Ma said, ‘In
the SKL-IOTSC, experts from different disciplines work
together to solve one scientific problem after another.’
Through interdisciplinary integration, the research team
at the SKL-IOTSC has achieved breakthrough progress
in multiple fields. For example, in the field of smart
energy, the dedicated research group have developed an
integrated energy management platform by combining
communication technology, artificial intelligence, and
big data analysis, achieving intelligent scheduling and
optimisation of energy and providing strong support for
achieving carbon goals.
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In addition to breakthroughs in array signal processing and
Al applications, Professor Ma is also committed to innovative
communication architecture design. To address the massive
communication needs of the Internet of Things and the
defects in network power consumption and coverage, and to
overcome the challenges of traditional intelligent super-surface
deployment and multiplicative fading, Professor Ma and her
team have proposed a new reconfigurable distributed antenna
and reflective surface architecture, combining distributed
antenna technology.

In conventional communication systems where antennas
typically maintain fixed configurations, Professor
Ma’ s architecture enables dynamic reconfiguration of
antenna layouts and functionalities based on operational
requirements. This effectively addresses persistent
challenges including multiplicative fading channels, high-
dimensional channel estimation, and excessive control
signalling overhead. Her design transforms antennas into
reconfigurable modules capable of operating as active
transmitting/receiving elements or signal-reflecting units
that redirect propagation paths. This dual functionality

In 6G mobile communication systems, the adoption of
higher frequency bands (millimetre-wave to terahertz),
broader bandwidths, and massive antenna arrays enables
high-precision, high-resolution sensing capabilities. This
technological evolution facilitates Integrated Sensing and
Communication (ISAC) within unified systems, where
communication and sensing functions mutually reinforce each
other, heralding a new era in telecommunications research.

not only enhances system flexibility and adaptability
but also unlocks advanced communication-sensing
integration capabilities. Additionally, she established
a theoretical framework for performance analysis of
wireless communication systems based on reconfigurable
distributed antennas and reflecting surfaces, developed
a wireless communication prototype verification
platform, and for the first time, applied this architecture
to integrated communication and sensing scenarios,
achieving high-speed communication and precise indoor
positioning. This demonstrates the effectiveness and
potential of the architecture from both theoretical and
application perspectives.

‘Our goal is to create a smarter and more flexible
communication system. Through this reconfigurable
architecture, we can dynamically adjust the layout
and functionality of antennas according to different
application scenarios and environmental conditions
to achieve optimal communication and sensing
performance,” Professor Ma said.

This paradigm forms a core component of Professor
Ma’ s research, which strategically leverages wireless
signals to simultaneously fulfill dual functionalities.
‘Historically, communication and radar systems
operated independently,” Professor Ma noted. ‘ISAC
technology effectively converges these domains, not
only reducing hardware costs but also serving as a
critical enabler for diverse IoT applications.” To enhance



communication efficiency, her team actively integrates
Al-driven solutions aimed at minimising computational
complexity and operational overhead. Concurrently, they
exploit multi-modal data fusion—particularly video-aided
environmental perception through camera-equipped
sensors—to both augment situational awareness and
optimise communication processes. This dual approach
significantly bolsters support for heterogeneous IoT
service demands.

Professor Ma’s ISAC research represents years
of systematic exploration. Since 2022, scholarly
publications in this field have exhibited exponential

Since its establishment in 2018, the SKL-IOTSC at UM has
focused on interdisciplinary research breakthroughs and the
implementation of scene-based technologies, becoming
an important engine for smart city construction in the
Guangdong-Hong Kong-Macao Greater Bay Area. As the first
national-level platform in this field in China, the laboratory
has achieved significant results in smart perception, energy
management, urban safety, and other areas, winning
multiple honours. These achievements demonstrate the
SKL-IOTSC’ s innovative strength in the deep integration of
‘industry-academia’. Looking ahead, the laboratory will
continue to adhere to interdisciplinary and international
research concepts, breaking down disciplinary barriers and
exploring interdisciplinary potential to provide innovative
technologies for key fields such as energy, transportation,
and smart city construction.

Frontier Science - Embracing the New Wave \\\

growth, with research trajectories evolving from
initial Intelligent Reflecting Surface (IRS)-assisted
communication prototypes to sophisticated ISAC
system designs and dynamic beam management in
fluctuating environments. The research scope now
increasingly prioritises practical implementations,
including vehicle-to-vehicle coordination and drone-
assisted data harvesting, thereby demonstrating ISAC’ s
tangible operational value. ‘We are delving deeper into
the convergence of communication and sensing. Our
mission is to achieve transformative breakthroughs that
will redefine next-generation network capabilities,’
Professor Ma emphasised.

Looking to the future, the SKL-IOTSC will strengthen
fundamental research and original innovation, drive
breakthroughs in Internet of Things-Al convergence, and
systematically advance technology transfer. With the deep
integration of technologies like 6G, Al and digital twins
into smart cities, Macao is adopting a ‘small but refined’
model, offering a Chinese solution for global high-density
cities that transitions from ‘single-point intelligence’ to
‘systemic symbiosis’ and highlights the deep value
of scientific research in empowering sustainable urban
development. Leveraging its unique geographic and policy
advantages within the thriving Guangdong-Hong Kong-
Macao Greater Bay Area, Macao is emerging as a hub for
scientific innovation. Professor Ma said, ‘The University
of Macau is a pristine land for scientific research. The
strong support from the Macao SAR Government and
the university has created an international research
environment and first-class hardware facilities, providing
fertile ground for scientific research.’
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Professor Carlos Silvestre is the Head of the Department of Electrical and Computer Engineering at the Faculty
of Science and Technology, University of Macau (UM). He has authored over 190 journal publications and serves
on the editorial boards of several top-tier journals. His research interests include linear and nonlinear control,
estimation theory, hybrid systems, multi-agent control, networked control systems, inertial navigation, and
machine learning-based control and estimation methods for autonomous systems, with a particular focus
on unmanned ocean and aerial vehicles.
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Applying Fundamental Theoretical Research to Aerial and

|

Ocean Robotic VehicleS/o’y

mAKEEHE
The Autonomous Surface Craft

Professor Carlos Silvestre’ s research bridges advanced
control theory and practical robotics applications, with
a particular focus on autonomous marine and aerial
vehicles. Since earning his Ph.D. degree in Electrical
Engineering and Computer Science from Instituto Superior
Técnico (IST), Lisbon, in 2000, he has built a distinguished
career spanning over two decades. Recognised as a
leading expert in his field, Professor Silvestre combines
academic excellence with the development of innovative
practical solutions.

Professor Silvestre stated, ‘We have developed state-of-
the-art algorithms for load transportation using aerial
vehicles, enabling unmanned platforms to perform
complex tasks such as coordinated heavy-load transport
through multi-rotorcraft collaboration. These innovations
have applications across various domains, including
port crane automation.” His team core innovations

ZRTERHEABHAHER
Load transportation by multiple aerial vehicles

include nonlinear filtering techniques, machine learning-
driven control systems, and sensor fusion architectures
for control and estimation that ensure operational
robustness in dynamic environments.

After six to seven years of pioneering research published
in top-tier journals, the group now aims to translate
its theoretical advancements into practical industrial
applications through strategic partnerships. One key
application involves the inspection of large reservoirs
using autonomous rotorcraft aerial robots equipped with
ultrasonic sensors. ‘The vehicle must precisely follow
predefined trajectories while maintaining consistent
contact with the reservoir surface to gather accurate
data—an exceptionally challenging task,” explained
Professor Silvestre. This ambitious project seeks to
showcase the practical capabilities of robotic systems and
to drive continued innovation in the field.



Professor Silvestre combines his strong background in
control theory with the new challenges of autonomous
systems engineering, this strategic move establishing his
research group at the forefront of developing advanced
control and estimation techniques for autonomous
robotic platforms, particularly in marine and aerial
applications. However, he admitted that all these
achievements were inseparable from the support of the
UM, as well as the project funding from the Science and
Technology Development Fund (FDCT) and the National
Natural Science Foundation of China (NSFC). He said that
the UM has excellent facilities and a research environment
that facilitate his research.

A key factor driving advancements in underwater robotics
research is the planned construction of a dedicated
underwater vehicle testing tank at UM, scheduled for
completion in 2026. This facility will greatly enhance
the prototyping, algorithm development, and rigorous
validation of autonomous underwater vehicles. It builds
on the team’ s existing achievements, including the
shallow-water inspection autonomous surface craft—
an in-house development at UM for precise coastal
bathymetry and pollution monitoring, and the ORVIS
vehicle, a fully actuated autonomous underwater vehicle
with remote operation capabilities—ORVIS is equipped
with a multibeam sonar, Doppler velocity log (DVL), high-
definition camera, and high-grade inertial measurement
unit (IMU). It is powered by a high-performance onboard
embedded computer and a dedicated Al processor,
making it suitable for computationally demanding

Professor Silvestre’ s work on marine robotics began
over 30 years ago during his master's studies at
IST in Lisbon. Early in his career, he identified the
significant potential and versatility of autonomous
ocean robotics in diverse fields such as patrol
operations, cargo transport, marine research, search
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underwater missions. The research group is also
developing two specialised underwater robots: one
optimised for high-resolution side-scan imaging of the
seabed, and another featuring a robotic arm capable of
performing intervention tasks at depths of up to 200 metres.

The underwater intervention robot, currently under
development under the FDCT-funded RAVESI project
(0193/2023/RIA3) in collaboration with the University of
Lisbon, Portugal, focuses on autonomous manipulation
algorithms, and highlights UM’ s strong commitment
to research and innovation. All systems are conceived,
designed, and built in-house. The project addresses
complex challenges such as real-time sensor fusion and
multi-agent coordination, demonstrating the team’s
rigorous engineering approach. Future initiatives will
push the boundaries of autonomous marine operations
through machine learning-based control and estimation,
enabling robust performance in the uncertain and
demanding conditions of the underwater environment.

Internationally, Professor Silvestre’ s team actively
collaborates with prestigious institutions across Portugal,
France, Brazil, the USA, and beyond. ‘Collaboration
with leading global universities is vital. Although we
greatly value our connections with Portuguese-speaking
countries, excellence transcends borders,” stated
Professor Silvestre. Such international partnerships
encourage the exchange of ideas, knowledge, and
resources, significantly enriching the team's research
capabilities.

and rescue missions, oil and gas exploration, and
submarine cable installation. His pioneering research
on nonlinear control and navigation systems (2002-
2005) distinguished him in a developing area, laying a
robust foundation for his future academic and research
contributions.
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2006 FREEFEFEHIUSEEUNEE GREX AIFAYEFEX
Tests in Sesimbra, Portugal in 2006, as part of the European Project GREX with an international team.

When asked about achieving academic success, Professor
Silvestre emphasised originality and persistence. ‘Identify
a niche where your research group can excel, develop
distinctive methodologies, publish rigorously, and steadily
build recognition,” he advised. He encouraged young
researchers to nurture their curiosity, embrace challenges
as opportunities for growth, and consistently pursue

innovative solutions to complex problems.

Professor Silvestre also emphasised the importance
of teamwork and interdisciplinary, and international
collaboration. ‘Scientific research is rarely a solo
endeavour but requires cross-disciplinary support,” he
said. Listening and communication skills are crucial for
success in this process. Ultimately, he hopes that young
researchers will align their work with societal needs,
driving technological progress and contributing to

humanity’ s future.

Driving Macao’s Progress through Science and Technology

Innovatlon /0‘7

Professor Silvestre emphasised UM’ s crucial role in

nurturing talent and enhancing Macao’ s global research
profile. ‘Our Ph.D. graduates consistently secure positions
at top institutions worldwide, underscoring Macao’ s
strength in advanced research,” he remarked.

He and his team are dedicated to combining theoretical
rigor with practical engineering impact. Their upcoming
projects, such as developing advanced underwater
robots designed for environmental monitoring and
deep-sea interventions, are expected to have significant
global influence in autonomous robotics. By extending

the capabilities of autonomous systems in challenging
environments, the team aims to substantially advance
scientific knowledge and technological innovation.

In conclusion, Professor Silvestre’ s pioneering research in
autonomous robotics with application to underwater and
aerial vehicles exemplifies the integration of academic
excellence with practical innovation. His commitment to
tackling complex industrial and environmental challenges,
promoting international collaboration, and mentoring
young talent continues to enhance Macao’ s research
standing and drive advancements in the field of robotics.
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BENHREDAPIARHEZREETREAPERR - ATSEERBAMEROME - TEMRRSTEH
EMHERS  BEREMSEA - ERSBERTRNRE - AARERERRA | 2022F BEERISEM TS
Tt 2023FREZBER BRI - REHERMRERENBMEES

Professor Junwen Zhong is currently an Assistant Professor in the Department of Electromechanical
Engineering of the Faculty of Science and Technology, University of Macau (UM), and a member of the
Centre for Artificial Intelligence and Robotics. His primary research focus is on flexible electromechanical
system, including the research and development of soft robotics, sensors, and actuators. His research has
repeatedly received international recognition: he was elected as a Fellow of the International Association of
Advanced Materials (IAAM) in 2022, and he was honoured with the IAAM Scientist Medal in 2023, highlighting
his academic influence in the field of flexible electromechanical system.
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When the vibrator of a smart glove conveys the warmth of a friend far away, and when electronic insects detect

signs of life in a collapsed ruin, flexible electromechanical systems are quietly breaking the boundaries between

the virtual and the real in Professor Junwen Zhong’ s laboratory at UM. As an Assistant Professor in the Department

of Electromechanical Engineering, he is committed to the mission of ‘bringing real tactile sensations to virtual

interactions’, leading his team to explore new frontiers in wearable technology and microrobots.
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From Video Conferencing to a Tactile Revolution //

‘In 2016, during a video conference, | suddenly realised
that although the person on the other side of the screen
was seemingly close, we couldn’ t even share a real
handshake,” Professor Zhong recalled the origin of his
research. It was this insight into the ‘absence of touch’
that gave birth to the prototype of the smart glove—

through the collaboration of distributed sensors and
vibration actuators, the motion data is converted into
tactile signals.

Professor Zhong’ s research focuses on developing
flexible electromechanical transducers based on high-

U

Mechanical Vibration Actuators



performance electret and piezoelectric electret polymers.
These self-powered sensors achieve high-resolution low-
voltage detection limits with low driving voltage and
demonstrate excellent stability in harsh environments,
making them particularly suitable for monitoring human
physiological signals. Through wearable tactile sensors,
users can experience a more realistic tactile sensation in
virtual environments, thereby enhancing immersion.
Currently, the mechanical vibration actuators developed
by Professor Zhong can provide large output forces
with low driving voltage, delivering multimodal tactile
feedback to human skin. The smart gloves and smart
clothing he has developed allow two people in different
places or even thousands of miles away to experience
the sensations of shaking hands, touching, and even

hugging.

Professor Zhong and his team are fully committed to
continuing to explore the infinite potential of flexible
robots and wearable technology. However, the research
faces two main challenges: the depth of basic research
and the practicality of applied research. In terms of
basic research, they need to innovate at the underlying

In addition, Professor Zhong’ s research extends to the
development of soft micro-robots that mimic natural
organisms and can conduct exploration in complex
environments. For example, in post-earthquake disaster
relief, these electronic insects can enter areas inaccessible
to traditional instruments to search for signs of life and
provide vital information for rescue operations. Similarly,
in urban pipeline systems, these micro-robots can detect
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mechanism of device construction. For example, in
wearable technology, the lack of coordination between
sensing signals and driving signals leads to inefficient
information loss and the need to ensure signal fidelity.
This requires construction at the hardware and software
levels. In addition, micro-robots also face challenges,
such as how to provide more powerful driving methods
and energy-saving communication and driving solutions.
These robots, being small in size and limited in the
devices they can carry, must seek innovation in efficient
collaborative work.

Professor Zhong noted that in applied research,
practicality and reliability must be emphasised. To
achieve marketisation, current research results still need
to explore large-scale, low-cost manufacturing methods,
especially in improving the reliability of wearable
devices and micro-robots. ‘In this process, international
cooperation and peer exchanges are crucial. Recently, |
attended an academic exchange and found that most
peers have chosen a clear research path, which also
provides some direction for our research,” Professor
Zhong said.

potential dangers such as leaks and ensure the safety of
the city.

Professor Zhong added, ‘We recently developed an
interesting aquatic robot. We designed it to look like a
leaf so that it can be distributed on the water surface. As a
new environmental signal detector, it can also move to a
specific location when necessary to remain on standby.’

/4
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In today’ s context of advocating development on
diversification and integration, interdisciplinary research
has become an important force in driving technological
innovation and social progress. Professor Zhong is well
aware of this, and his research covers multiple fields,
including physics, chemistry, materials science, and
electromechanics. He believes that the limitations of
individual knowledge make teamwork particularly
important. He not only seeks partners from different
professional backgrounds but also hopes to collaborate
with peers who have rich experience in their fields to
achieve complementary knowledge and breakthrough
innovations. This interdisciplinary cooperation can
not only accelerate the output of results but also
bring new perspectives and inspiration to researchers
in different fields.

Facing the ethical dilemmas of Al technology, Professor
Zhong shows rare humanistic concern. He believes that
the infringement of privacy by artificial intelligence is a
problem that cannot be ignored. With the increasing
prevalence of information collection, how to ensure
the autonomy and privacy of individuals from being
controlled by a few people has become a key issue
that needs to be solved urgently. Currently, artificial
intelligence is still in a stage of ‘wild growth’, and
there is an urgent need to establish a reasonable
regulatory system to balance the use of data with
personal privacy.

He noted that Macao’ s unique geographical and cultural
advantages provide a good collaborative atmosphere
for researchers. This also allows UM to have a good
window for international cooperation, attracting many
external institutions to collaborate. He maintains close
collaborative relationships with many internationally
renowned universities, further strengthening the
university’ s advantages in international cooperation.
He mentioned that the Macao SAR Government is
promoting the ‘1+4’ strategy for appropriate economic
diversification, which provides support and resources for
research in new materials and the great healthcare sector.
Professor Zhong believes that through interdisciplinary
cooperation, they can cultivate creativity and new
applications on this unique land and inject new vitality
into Macao’ s development.

He further integrates Chinese philosophy into the
technological framework, pointing out that, as
emphasised by the Doctrine of the State of Equilibrium
and Harmony in Chinese philosophy, finding this balance
is a higher-level issue that requires deep contemplation. In
the next 5 to 10 years, as technology matures and ethical
restrictions become stricter, the scientific community
must take social responsibility while promoting
technological progress to ensure that the development of
artificial intelligence is in line with the long-term interests
of humanity.
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Cultivating the Future in the Pure Land of Research /°/

Mentioning future research directions, Professor Zhong
said that his research will focus on the multifunctionality
of micro-robots and the industrial application of wearable
technology. In terms of micro-robots, he hopes that
robots can achieve full-terrain coverage, including water
surfaces and airspace, and even play a role in space
exploration. These flexible micro-robots will be able to
perform tasks in various environments, such as repairing
space stations, which is not only a technological challenge
but also a test of their innovation capabilities. In terms
of wearable technology, he is more inclined to apply it
to industrial scenarios, such as digital twin technology.
Professor Zhong said that recently, they have been in
contact with experts in the nuclear power industry, who
face high costs for nuclear accident simulation training,
as it is impossible to actually create nuclear accidents
for simulation purposes. ‘Our goal is to help establish an
integrated system of acoustics, optics, and touch to make
the training process more realistic.’

‘Although the journey is endless and faraway, | still want
to pursue the truth in the world,” Professor Zhong said. In
summary, facing these challenges, he and his team always
choose to aim higher and break through constraints. They
firmly believe that research on soft robots is not only a
scientific and technological exploration but also a positive
contribution to the future intelligent society.

Finally, Professor Zhong encouraged students at UM to
cherish this academic environment, which is brimming
with opportunities. He remarked that the chance to
devote a few years to research with a tranquil mindset is
truly rare in one’ s life. He urged everyone to treasure
this academic ‘paradise’, fully utilise the university’ s
resources, and in this unique setting, delve deeply
into their interests and potential, striving to achieve
breakthroughs. Every small effort will eventually
converge into a powerful force for change, propelling
both individual and societal progress.

SRR IR AN ST E X
Professor Junwen Zhong and His Research Team

/6



BEME -BNE Interdisciplinary Integration * Pioneering New Chapters

S N\ :
Joseph Dexter ##%:. EERI 2SR
IRRRZ . " /s G
Professor Joseph Dexter: The Multi-
Contextual Research of Data Science

) NN
= X [R#HELE S BRI L Eo R ERME

7 Chinese & English Text: Wayne Yuan, Chloe Deng Photo: Partially provided by the interviewee

Joseph Dexter ##%
Professor Joseph Dexter

Joseph Dexter##% 2 RFIA2HRIEIF AT RHIBIEHIR - BERBARHIENBMRS - BREHBRHH
MERABMAIFTT X > DexterBIRIETE A S EBHBAFH RNV » HAXBNREZRIIAHEEN
AR ©

Professor Joseph Dexter is an Assistant Professor at the Institute of Collaborative Innovation (ICl) of the
University of Macau (UM). Previously he was a Data Science Fellow at Harvard University. With his unique
research perspective and innovative methods, Professor Dexter is bringing new breakthroughs to research
across multiple fields, ranging from in-depth exploration of classical literature to cutting-edge applications
in public health.
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In 2021, Professor Joseph Dexter and his research team
published Profiling of Intertextuality in Latin Literature
Using Word Embeddings in the Proceedings of the
2021 Conference of the North American Chapter of
the Association for Computational Linguistics: Human
Language Technologies. Based on traditional scholarship
on Latin epic poetry, he and his team curated a new
dataset of 945 known parallels, providing a basis for
quantitative assessment of intertextuality retrieval
methods.

Furthermore, Professor Dexter trained an optimised
word2vec model on a large corpus of lemmatized Latin,
which achieved state-of-the-art performance for synonym
detection and outperformed a widely used lexical method
for intertextual search. Then, they demonstrated that
training word embeddings on very small corpora can
capture salient aspects of literary style and applied this
approach to replicate a previous intertextual study of

Professor Dexter’ s research is highly concerned with
linguistic equity in data science and is dedicated to
addressing this challenge through interdisciplinary
approaches. He highlights that despite significant
progress in NLP and large language models (LLM) over
the past decade, there remains a substantial inequality
in language technology development between resource-
rich and resource-poor languages. With approximately
7,000 languages worldwide, the majority lack adequate
processing infrastructure. This inequality affects not only
the field of NLP but also has far-reaching impacts on
medicine, psychology, and education.

Professor Dexter cited an example that, if a doctor tries
to assess whether a patient has aphasia, they typically
conduct language or speech tests, a common case
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the Roman historian Livy, which relied on hand-crafted
stylometric features. This work helped to validate the
effectiveness of computational methods in classical
literary research, both by advancing core computational
resources for classical literature and by suggesting new
pathways for interdisciplinary collaboration between
literary studies and natural language processing (NLP).

talem paterere fugam? commune
certe nunc omne nefas; iremus e

In commune #Ef.ﬂ' - mﬁﬂ; f%m

Ad commune nefas. Proditus

Aut commune nefas. proditu

Aufi omnes immane nefas, aufoque

R
Intertextuality in Latin Literature

of language evaluation. However, many widely used
language assessment tools were initially developed and
validated within English-speaking populations. In practice,
these tools are often translated into other languages
without extensive revalidation before being used. English
is a unique language in many respects, and assumptions
that make a diagnosis effective for English speakers may
not apply to speakers of other languages, even with
perfect translation. This can lead to serious issues due
to subtle structural differences between languages. To
address this, Professor Dexter has conducted several
studies to systematically document biases in language
assessment and develop more cross-linguistically
universal assessment tools by leveraging expertise in NLP
and comparative linguistics.
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During the COVID-19 pandemic, Professor Dexter
and colleagues conducted research to evaluate the
effectiveness of public health communication, particularly
the isolation and quarantine guidelines issued by the
Centers for Disease Control and Prevention (CDC) in the
U.S. He noted that in January 2021, the emergence of
the Omicron variant led to a sharp increase in cases and
transmission rates in the U.S., prompting the CDC to
quickly adjust its guidelines.

This research focused on a key issue in public health
communication—how to accurately convey risk
information. The CDC’ s guidelines mentioned the
infection and hospitalisation rates of previous variants,
but for Omicron, they only emphasised the significant
increase in infection rates, without addressing changes

Among his many papers in 2024, one of Professor Dexter’s
proudest achievements was published on the Journal of
Medical Internet Research. This research focused on the
application of LLM chatbots in health communication,
particularly how these tools could provide accurate and
easily understandable health information to patients.

Professor Dexter collaborated with several doctors
to explore how artificial intelligence could improve
information delivery. The research team selected a
series of questions patients might ask during medical
consultations related to heart disease and other
cardiovascular issues. In addition to evaluating the
quality of responses from LLMs and analysing whether
the provided information was accurate and free from

in hospitalisation and mortality rates. This omission may
have led to public misunderstanding of the severity of
Omicron, with many people overestimating the risk of
hospitalisation or death due to the new variant. Professor
Dexter pointed out that this misunderstanding likely
stemmed from not communicating important contextual
information about risk, as the public would often
extrapolate from known data and thus draw incorrect

conclusions.

When discussing the motivation behind this research,
Professor Dexter emphasised the importance of
application and social impact, ‘I prefer to focus on how to
apply existing methods to truly interesting and important
problems, such as communication issues that are
significant to health and medicine.’

omissions, the study also examined how to tailor the
presentation of information according to different reading
levels and language complexities to ensure it could be
understood by a broader patient population.

To achieve this goal, Professor Dexter and his team
developed a prompting strategy that could generate
complete and medically accurate information presented
in an easily understandable manner. He noted that the
innovation of this research lies in combining artificial
intelligence with medical expertise to provide customised
health information for patients. He believes that this
interdisciplinary collaboration not only advances health
communication but also offers new directions for the
application of artificial intelligence in healthcare.
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A New Era of Interdisciplinary Research: Macao’ s Multilingual

Advantages and Future Research Prospects /0‘7
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Professor Dexter pointed out that the greatest
challenge in interdisciplinary research is finding the
right collaborators. Ideal collaborators should not only
possess deep professional knowledge but also have an
open mindset, be willing to try new things, and work to
overcome the communication barriers that often arise
during interdisciplinary research. Even with partners
who have worked with Professor Dexter for many years,
continuous exploration of more effective communication
methods and task allocation strategies is necessary due
to differences in disciplinary backgrounds.

However, conducting interdisciplinary research in Macao
offers unique advantages. UM has established a dedicated
interdisciplinary research institution, ICI, which is rare
globally. ICI not only has ample funding support but also
has the authority to directly recruit faculty members,

providing a solid structural foundation for interdisciplinary
research. This environment undoubtedly attracts many
scholars like Professor Dexter, who are committed to
interdisciplinary research.

Looking ahead, Professor Dexter is full of anticipation for
the development of his research field. He pointed out that,
Macao as a multilingual city, offers a unique environment
for studying language justice. He plans to leverage
Macao’s multilingual environment to conduct research on
linguistic equity in public health communication, aiming
to provide fairer and more effective health information
and diagnostic tools for people from diverse linguistic
backgrounds. This research has the potential not only
to deepen our understanding of linguistic diversity but
also bring innovative solutions to the field of public
health.

Joseph Dexter ##5 b 55 B X
Professor Joseph Dexter’s Research Team

BHEME -BANE
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Law and Technology: From the Time of
Oxymora to Subliminal Al Systems /
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Rostam J. Neuwirth #3%
Professor Rostam J. Neuwirth

Rostam J. Neuwirth 2RFIREZBIRIRINARB AT ERGEHER - HRERFENESREE - 2

(FEERBSRIER 5B - BEMNZEZMNER) (Routledge

2018) # (BRBATEEEEE | WAIEGE

BERH) (Routledge 2023) FEMFNIFE > WBBRFARHEES 5B ~ 217 » XUE ~ HE KM ZE

RTEMER > HRTAEHHENEZEZEERRFR -

Rostam J. Neuwirth is Professor of Law and Head of the Department of Global Legal Studies at the Faculty
of Law of the University of Macau (UM), whose research interests focus strongly on interdisciplinarity. He is
the author of Law in Time of Oxymora: A Synaesthesia of Language, Logic and Law (Routledge 2018), The EU
Artificial Intelligence Act: Regulating Subliminal Al Systems (Routledge 2023) and numerous other publications

that focusing on contemporary global legal problems by exploring the

intrinsic linkage between law, on the one

hand, and language, cognition, art, culture, society, and technology, on the other.
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With the breakneck advancement of technology, legal systems are confronting unprecedented challenges. Emerging
technologies, exemplified by artificial intelligence (Al), have not only transformed the way societies operate but
also blurred the boundaries of traditional legal domains. As Professor Neuwirth points out, ‘In this world, the
complexity and the accelerated pace of change equality threaten—like a new pandemic global disease—to under-
mine law, especially the rule of law as an instrument providing legal certainty and predictability.” In this context,
interdisciplinary challenges that legal frameworks must address—such as how Al technologies reshape human
cognition, the ethical dilemmas posed by Al, and jurisdictional conflicts stemming from the borderless nature of
digitalisation.
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The borderless nature of digitalisation and cyberspace
has further exacerbated the complexity of legal systems.
Professor Neuwirth points out that legal researchers need
not only to understand technology but also to navigate
overlapping jurisdictions. This complexity is aptly termed
the ‘Brussels Effect’, ‘Beijing Effect’, or ‘Washington
Effect’, where legislation from certain major countries
or regions influences the globe and triggers chain
reactions in other jurisdictions. Therefore, in the face
of technological advancements, legal systems must
transcend traditional boundaries and adopt more open
and dynamic models to address the dual challenges of
globalisation and technological innovation.

Addressing the multidimensional issues posed by
technological development necessitates interdisciplinary
research. Professor Neuwirth recalls his student days
when law was strictly categorised into different fields
such as national law, international law, public law, and
private law, with little exploration of the relationships
between them. However, as technology has grown
more complex, boundaries between fields have blurred,

The rapid development of Al technology has brought
profound impacts on society, with its dual nature is
ignorable. On one hand, Al has significantly enhanced
social efficiency, driving innovations in medical
diagnosis, automated production, judicial assistance,
and other fields, creating unprecedented convenience
and value for human society. However, on the other
hand, this technology also poses numerous potential
risks and challenges, particularly at the ethical and
social levels.

Interdisciplinary Integration - Pioneering New Chapters "\ \\

especially with the versatility of technologies like Al,
making integration with disciplines such as psychology,
engineering, and computer science essential for law.

This interdisciplinary integration requires the introduction
of new methodologies. Professor Neuwirth likens the
collaboration between law and science to a ‘team
sport’, emphasising that legal researchers are no
longer lone players but need to closely cooperate with
experts from other disciplines. Additionally, he notes
that a key to integrating fields is establishing effective
communication channels. Due to terminological and
conceptual differences across disciplines, interdisciplinary
collaboration often faces ‘terminological barriers’.
For instance, ‘global connectivity’ refers to technical
interoperability in the field of communications and
to brain connectivity structures in neuroscience. To
overcome these barriers, Professor Neuwirth draws
on his research on law and language, using linguistic
tools (such as paradoxes and contradictions) to resolve
terminological disagreements, thereby fostering smoother
interdisciplinary dialogue.

Professor Neuwirth stated that some Al technologies are
considered ‘unacceptable risks’ by the European Union
(EU). For example, neurotechnologies may interfere with
fundamental human rights such as freedom of thought,
potentially even ‘reading’ or ‘manipulating’ human
minds. While these technological advancements are
astonishing, they also raise profound ethical concerns.
Professor Neuwirth emphasised that Al cannot be simply
labelled as ‘good’ or ‘bad’ but should instead seek a
balance between law and technology, comprehensively
understanding and regulating its applications through an
integrated framework.
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The EU Artificial Intelligence Act: Regulating Subliminal Al Systems (The Chinese version of this book was

published in October 2024)

The widespread application of Al technology poses severe
challenges to individuals, society, and even fundamental
human rights. For instance, Professor Neuwirth
specifically mentioned that social media algorithms and
personalised advertising may negatively affect children.
These technologies can lead to internet addiction among
children or hinder their cognitive development due to the
echo chamber effect (i.e., a homogenisation of information
sources). Furthermore, Al may exacerbate social inequalities.

For example, algorithmic bias in areas such as hiring and

loan approvals may implicitly reinforce social prejudices,

further marginalising vulnerable groups. These phenomena

indicate that the development of Al is not entirely beneficial.
While enjoying the dividends of technology, we must be

vigilant about its negative impacts on social structures and
fundamental human rights.

Although technological advancements inevitably bring
new problems, these issues are not insurmountable.
Professor Neuwirth believes the key lies in finding optimal
solutions through multidisciplinary collaboration. He also
mentions that discussions on Al are increasingly occurring
globally, providing opportunities for exploration and
innovation. For example, the EU’ s Artificial Intelligence
Act is not only an attempt but also an important reference
for global Al legislation. Countries like China and the
United States can build upon this foundation, explore

suitable regulatory models considering their national

conditions, and address cross-border issues related to Al
through international cooperation.



The Old Law restrains the hand, but the New
Law controls the mind.
-- Thomas St. Aquinas

With the rapid development of technology, traditional
legal education has struggled to meet the demands of
modern society for legal talent. Professor Neuwirth notes
that legal education needs to address the profound
changes brought about by Al, digitalisation, and network
technologies. Legal talent must not only master traditional
legal knowledge but also understand the basic principles
of technology and its impact on society and human rights.

The Faculty of Law at UM offers valuable experience in
this field. As a trilingual law school (Chinese, Portuguese,
English), its curriculum combines local legal traditions
with a focus on global legal trends. Professor. Neuwirth
mentions that the faculty has introduced a Bachelor’ s
program in ‘Chinese Law and Global Legal Studies,’
aimed at cultivating students who can grasp Chinese
law while understanding cross-national legal issues in
a globalisation context. This innovative educational
model prepares students to adapt to rapidly changing
technological environments and work within global legal
systems.

Interdisciplinary Integration - Pioneering New Chapters "\,

In the face of disruptive technologies such as Al, legal
systems are undergoing a critical transformation.
Professor Neuwirth believes that the current legal
framework has some flexibility and can adapt to
technological developments through reinterpretation.
However, when technological changes are too disruptive,
the existing framework may prove inadequate, and even
the need to construct a new legal system from scratch
arises. He compares this process to repairing a house:
when the structure is still viable, repairs and adjustments
can be made; but if the structure is outdated or unable
to meet demands, it must be demolished and rebuilt.
The widespread application and rapid iteration of Al are
pushing us toward the stage of ‘rebuilding the house’.
For example, the current legal system struggles to address
issues such as algorithmic bias, privacy protection, and
the attribution of responsibility for automated decisions.

In conclusion, he notes that adjustments to the legal
framework need to incorporate the latest scientific research
on human cognition and social behaviour. Al technologies
have started to change human behaviour patterns, which
may require law to redefine the boundaries of rights and
responsibilities. This is not only a reform of the legal system
but also a transformation of social perceptions.

Rostam J. Neuwirth #IR1E RIS KR

Professor Rostam J. Neuwirth teaches at UM
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In the tide of innovation and development in the
Guangdong-Hong Kong-Macao Greater Bay Area (Greater
Bay Area), Zhuhai UM Science and Technology Research
Institute (ZUMRI) is like a flagship of scientific and
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technological innovation, forging ahead through the
waves. It carries the strategic mission of the University
of Macau (UM) and the Guangdong-Macao In-Depth
Cooperation Zone in Henggin (Cooperation Zone in
Henggin). As the first cross-border industry-academia
collaboration base established by a Macao higher
education institution, ZUMRI has developed into a ‘super
hub’ bridging the innovation resources between Henggin
and Macao since its inauguration in 2019.

MM x5
LINTYERSIDAIDE DE MACAL
UPSITVERRITY O MAC AL

SERARBHRR
| Science and Té&_hny_[g_gy_lig&ar.dw Institute




el

- /// Harmony of Macao and Henggin + Composing a New Movement

AT BB ESHANNE ”

ek [ 1 35085
Professor Guokai Chen

TERBTBR OB 4 » BB AR B R BB AR 5255
F o BERERAREMNFGRRIVREIZRBRA
& FR (BEERRESFERRBESR) NEZE
ERERE o RIABRGERPIR R (AR R ER B R=E IR
P ERAMEF HEBE BLEZ  BEHH
SEMR B AR RL » REPEBBGRTIEELT2E > ¢
ELEHEIRELSE  RSEGHBE3RTARE
EORARHAREFH R QB 10K ©

REER A > [HRABRIMIIEERAREEXET
EFETEHCEENER  E—FaHlRTRAMIEMR
WEETHRERSSR o ) AESWMMEL > KRR
BT ZERWEMENR > RESUHAIRFELE RN
ZEFREIATHNGD  ARARRRKEHREAE
BER > BFERAFEENMNAKRE > REMEMIR
TEEETRAERAMNBREE » WERF LAt
Bt 7 RBER > EERSHMARGERNBME »
EREREEZE ; RARKZREEHHENMAEK
MET —RISUEEERSNEZRARE > EHER
EREAERRKMHETRE » HESUTHNAHKRLE
RETEEZRE -

EMEFEE > BRI E F RO KRETRAE
REARSERBAREENEREARERERE - HILF
B> MEFHEDOBBRRAINSIFERI > 5 TITX
BRI Fa - AR AZMERCHRERNEENKS
fE - BIBENHER - AT HBENHEZBSHI > MNRE
FRBREERREY > EREEEERE - OAMR
BEATHEREE -

BB AERER
Chip for Mobile Robot



Harmony of Macao and Henggin

» Composing a New Movement

RUHAFITER » FISRESIFMEN 7/ )

BRI LR > BREfP S K & BRI 1 23 R UM &R T
BIBRERGIF  BEEBE T —ERRAIF R - BFRRMZE
WERMAXNEREREN —BELRE , #EBR > ZK

REHEIOREXRUMSERE > ETREEHEM -
HEREER HEER - —MIER ZERRANEE
ZREE o

BEEREMNR I HEEBRAERERE A E
BHNEZRE BERERT  HEBREFBHENU—
BEEAEEEAZL  ERUINESESRBESENE

% REGFRARKNEZZEAEENSREMEMH
TEMN  ABHEHSRMES > EEGFRERASBRER
TEEBENER > AKERETSREMBREFHIH
EBIEFE o

HREEEE L  REERAEEHE—LEEHNEE B
—EERRFITTE 0 2024578 BEERRECIFREMN
WRERAIESHERRZEESNEN L > BAMIRPE
BRINEEAY » HRERB R 0 B R P B R BT i — T B A2

wEIEHT > RRENZRRERMS

E2019FpRIZ LK » BRFBEIAAR B B B (R iR PT R Tk
BRI ART R E RS o (ERBERAE N
178 2L ARROMEDL > BBSHALSI5HA
BRITERES » FEAZTREZRREARIMELE B2
EESTRERMSBATERRY

ERERRIMER - KB EEAIMBR T EE RN
TREE % » IR T BOMRRIRIAVEERE ; A IEERERE
REBENEHRSHE > HEBERXNEERE T AMAFR
REFNESEMEAT  EHERPICEBES THRES
H > HHRREEEFSENERBRRE - AR
FIBRIENER » XAEZSEASERMAR

PERBRERBEERE HEBTEEYHE
%ﬁiiq’e\i%)ﬁxuuﬂﬁ‘ BERE Eﬂl%fﬁﬁﬂ?m/d_%
YIEZEEERE - REIRIEL » BAHHNIEEMA

BERANRFI TR ZEPRARFTE > BRETGXTE
PR STE o

¥ | 2024
ar.ie

BEEBRRAEAFERMEASRAESHENETEZNER
Macao-Henggin Industry-Academia-Research-Investment Networking
in Tech Innovation and Signing Ceremony

5 :

BERSERRAESFERFIARESFMER (T%ﬁ
MZ0kt ) R2023F 128 IEXVEHR - ZRIGEAIFIE
2.0 RMEER o fFARKTE F-SEAT’FET%‘E)%E’JEFEERTEB
it > SR ERERAINEER  EEFEEEERR
o BREERENNATERRE o KA ESHEEAE
RINBEE RIS S > A& (FRIRRRITIRE R
MERTE > REMKRE —EMG SIZEDHES TER
MA—FERRE—EXE) AR %ﬂ%@%‘mk
BaRZREHERELD - M RERKGE  BEEBIRE
FRBMGESE > TRESHRRIMNEBRESN > B
BEGFEINE MR ATRARE

MEHS - s dh

92



93

- /// Harmony of Macao and Henggin + Composing a New Movement

‘The establishment of ZUMRI stands as a strategic
cornerstone in UM’ s implementation of national
development initiatives,” said Professor Guokai
Chen, the current Director of ZUMRI. As an important
implementation carrier for the Master Plan of the
Development of the Guangdong-Macao In-Depth
Cooperation Zone in Henggin, ZUMRI relies on the
scientific research momentum of UM’ s three State Key
Laboratories and has established five major research
and development centres in microelectronics, traditional
Chinese medicine, translational medicine, smart cities,
and advanced materials. It has undertaken a total of 172
government-funded research projects and 158 enterprise-
commissioned R&D projects, with a combined contract
value exceeding RMB 300 million. Additionally, based on
the research achievements of UM, it has incubated 10
technology companies.

Professor Chen believes that ‘the establishment
of ZUMRI has given UM a real entity for industrial
transformation. This platform has expanded the space
for the transformation and application scenarios of UM’ s
research achievements.” In the field of smart cities, ZUMRI
has achieved several breakthrough research results,
injecting new vitality into the sustainable development
and security of smart cities. The team led by Professor
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Yonghua Song, the Rector of UM, in collaboration with
several leading enterprises and renowned universities,
has systematically studied the key issues of integrated
energy systems in smart cities, which has been
implemented in pilot applications in Macao and mainland
China, aiming to improve the overall energy efficiency of
cities and ensure energy supply security. The research
team led by Professor Wanhuan Zhou from the Faculty of
Science and Technology at UM, has developed a series
of high-performance sensors and intelligent monitoring
devices that can monitor the operating status of major
infrastructure in real time, providing important security
for the public safety of smart cities.

In the field of microelectronics, the Microelectronics R&D
Center of ZUMRI is anchored by the State Key Laboratory
of Analog and Mixed-Signal VLSI (UM). At the same time,
the Center has actively explored innovative cooperation
models by establishing the ‘Industry Allies’ platform. This
platform connects scientific research, talent development,
and industrialisation across the Greater Bay Area through
information sharing, talent cultivation, and forum activities.
It strengthens close interactions with chip companies in the
industry, serving as an important channel for understanding
needs, exchanging research outcomes, and delivering talent
between the institute and enterprises.
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In December 2024, the plaque unveiling ceremony of the ZUMRI-KMHD Joint Laboratory was held in Cooperation Zone in Henggin

Since its establishment, ZUMRI has actively engaged in
cooperation with innovative enterprises and government
departments in the Greater Bay Area, gradually
constructing an integrated ecosystem that spans from
original technology, breakthroughs in key technologies,
to integration into the Greater Bay Area’ s industrial chain.
To date, ZUMRI has established joint laboratories with 16
companies, including China Southern Power Grid, China
Resources Pharmaceutical Group Limited, China National
Pharmaceutical Group Co Ltd (Sinopharm), Amicro
Semiconductor Co., Ltd., and Lingyange Semiconductor
Inc. among others.

The establishment of the joint laboratory is an important
measure to promote collaborative innovation and
development in the Greater Bay Area. Professor Chen
stated that the joint laboratory is not simply centred
around a single horizontal project; instead, it establishes
a long-term collaborative relationship between the two
parties. The biggest advantage of the institute-enterprise
collaboration model is that it provides convenience for
both enterprises and university faculty. Compared to
traditional university settings, this collaboration model

brings corporate transformation teams to the university,
significantly reducing the time it takes for university
professors to seek patent commercialisation.

In terms of project selection, Professor Chen emphasised
the importance of selecting good projects that must
highlight Macao’ s unique strengths. In July 2024, during
the Macao-Hengqin Industry-Academia-Research-
Investment Networking in Tech Innovation and Signing
Ceremony held in the Cooperation Zone in Henggin, UM
successfully signed agreements with eight companies.
Among them, ZUMRI established joint laboratories with
several enterprises: a traditional Chinese medicine
and health products Joint Laboratory with Efong
Pharmaceutical under China Traditional Chinese Medicine
Holdings, a medical aesthetics bioproducts Joint
Laboratory with China National Biotec Group Company
Limited under Sinopharm, and a drug delivery research
Laboratory with Shanghai Shyndec Pharmaceutical
Co. Ltd. Professor Chen pointed out that the projects
launched by UM naturally possess Macao’ s unique
strengths, and it is essential to leverage the platform of
UM to seek broader cooperation with enterprises.

94



TREFNS - s FreR Harmony of Macao and Hengqin + Composing a New Movement

95
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Since its establishment in 2019, ZUMRI has steadfastly
carried out its strategic mission to advance collaborative
technological innovation between Macao and Zhuhai. As
a pioneer in cross-border scientific research cooperation,
ZUMRI relies on its five major R&D centres to drive
industrial upgrading in Henggin and Macao and establish
a holistic innovation ecosystem that bridges cutting-edge
research with real-world industrial applications, through
the cultivation and integration of high-end talents and
technological resources.

In the field of technological innovation, ZUMRI has
pioneered the establishment of ‘Industry Allies’
cooperation system, creating a model of collaborative
innovation between universities and localities. Its
talent cultivation system is characterised by significant
integration of industry and education, delivering a large
number of composite scientific and technological talents
with an international perspective to the Greater Bay
Area. In promoting the Macao SAR’ s development on
appropriate economic diversification, ZUMRI has explored
a unique cross-border collaborative path that not only
effectively mobilises the intellectual resources of Macao’ s
universities but also introduces advanced technological
achievements to Henggin.

With the official approval of the establishment of
University of Macau Advanced Research Institute
in Hengqin in December 2023, the collaborative
innovation between Henggin and Macao has entered
a 2.0 development phase. As a demonstration base of
industry-academia collaboration established by UM in
the Cooperation Zone in Hengqgin, the UM Advanced
Research Institute in Hengqgin not only builds on
existing cross-border innovation expertise but also
achieves institutional breakthroughs, fostering a more
dynamic innovation ecosystem. ZUMRI and the UM
Advanced Research Institute in Henggin have forged
strategic synergy through functional complementarity.
The former serves as an onshore implementation

body, driving preparatory operations and infrastructure
development. The latter leverages the ‘One Country,
Two Systems’ policy advantages to propel an end-to-
end innovation cycle—from basic research to applied
development and industrial commercialisation—jointly
establishing a practical paradigm for the integrated
advancement of the Greater Bay Area. Through organic
collaboration, the two institutes exemplify the unique
potential of regional synergy by enabling cross-border
flows of talent, capital, and knowledge resources, coupled
with institutional alignment. This dynamic partnership
accelerates the transformation of the Cooperation
Zone in Henggin into a global hub for scientific and
technological innovation, showcasing how policy-enabled
frameworks and cross-functional integration can redefine
collaborative innovation on an international scale.

———

BRI S E
Conceptual Diagram of the UM Advanced Research Institute in
Hengqin
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Field of Artificial Intelligence and a Model
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L7 Chinese & English Text: Wayne Yuan Photo: Partially provided by the interviewee
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Professor Yuanyan Tang
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In the field of artificial intelligence (Al), which is full of challenges and opportunities, Professor Yuanyan Tang
has become a highly respected pioneer with his outstanding academic achievements and profound industry
influence. As a Chair Professor Emeritus at University of Macau (UM), he has not only achieved fruitful research
results in this field but also actively promoted university-enterprise collaboration, injecting strong momentuminto
the technological development and industrial upgrading of Macao and the Guangdong-Hong Kong-Macao Greater
Bay Area (Greater Bay Area).
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ProfessorYuanyam Tang and his mentor Professor Ching Yee Suen (From

left to right: Yuanyan Tang, Rector Yonghua Song, Professor Ching

Yee Suen and his wife)
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BEXBEEBEREN TERHFEEMATERNETEE TS
Urban Operation Platform Based on Digital Twin and Artificial Intelligence Developed
by Professor Yuanyan Tang
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The Pioneer of Theoretical Frontiers: Wavelet Theory Approach

to Pattern Recognition %f/

Professor Yuanyan Tang’ s academic career began in the
1980s when he was pursuing his Ph.D. degree at Concordia
University in Canada under the supervision of Professor
Ching Yee Suen, fellow of the Academy of Sciences of
the Royal Society of Canada, focusing on the research of
document recognition and analysis, an important branch
of Al. This pioneering work not only won him widespread
attention in the academic community but also laid a solid
foundation for his subsequent in-depth exploration in the
field of artificial intelligence.

This scholar, who has been deeply involved in the field
of pattern recognition for half a century, has quietly
rewritten the theoretical map of Al with a book titled
Wavelet Theory Approach to Pattern Recognition that has
been reprinted three times (1999, 2009, 2025). Professor
Tang’ s vision for the evolution of ‘wavelet intelligence’
in the final chapter, from fixed wavelet basis for shallow
feature extraction to parametric wavelet kernel for deep
network architecture, and then to physically inspired
wavelet generation models, is reshaping the theoretical
foundation of artificial intelligence. This work not only
signifies the transition of feature engineering from an
empirical craft to a precise science but also points the
way for the post-deep learning era. Its academic value and
influence undoubtedly make it a foundational work in the
field of artificial intelligence.

Looking through Professor Tang’ s academic resume, a
set of numbers outlines a clear academic trajectory: from
working at Zhuhai UM Science and Technology Research

.

Institute (ZUMRI) till 2024, during those 5 years, he has
published 106 SCI papers, 39 of which were published in
the top /EEE Transactions series, and 18 were selected as
ESI highly cited papers. These achievements are not simply
a matter of quantity but strictly follow the scientific research
paradigm of ‘basic theory - algorithm innovation - application
verification’, not only demonstrating his academic
strength but also reflecting his continuous attention to
and in-depth research in the field of Al.

WAVELET THEORY
APPROACH TO
PATTERN RECOGNITION

Yuan Yan Tang « Lixiang Xu

MACHINE PERCEPTION
ARTIFICIAL INTELLIGERCE
Volume 90

w'i'lll'_'alllj Selantific

CIVEIBRERHRTHNER) F=H
Wavelet Theory Approach to Pattern Recognition, Third Edition

A Model of University-Enterprise Collaboration: Promoting
the Transformation and Innovation of Scientific Research

Achievements /:7

In addition to his outstanding academic achievements,
Professor Tang has also achieved remarkable results
in promoting university-enterprise collaboration. He is

|

well aware that scientific research achievements can
only realise their maximum value when transformed
into practical applications. Therefore, he actively



Harmony of Macao and Henggin - Composing a New Movement "\,

promotes cooperation with well-known enterprises
to jointly establish joint laboratories to promote
technological innovation and application. ZUMRI is
an important platform for Professor Tang to promote
university-enterprise collaboration. At present, ZUMRI
has established close cooperative relationships with
many well-known enterprises, including Huawei,
China Southern Power Grid, Alibaba, China National
Pharmaceutical Group Co Ltd., China Resources
Pharmaceutical Group Limited, and Jiuzhou
Pharmaceutical. These cooperations cover multiple
fields such as smart cities, smart transportation, and
smart energy and have promoted the initiation and
implementation of commercial projects. So far, more than
150 commercial projects have been initiated at ZUMRI,
including many innovative projects with significant
influence.

In cooperation with enterprises, Professor Tang places
great emphasis on the combination of technological
innovation and practical application. He leads his
team to go deep into the front line of enterprises to
understand actual needs and jointly tackle technological
challenges. For example, his team and colleagues from

" | >

the Institute of Microelectronics of UM, in cooperation
with Amicro Semiconductor Co., Ltd., jointly established
a joint laboratory focusing on robot technology and
high-integration analog-digital mixed chip design. This
project has broken through several key chip technologies,
realising functions such as robot products’ automatic
recognition of the environment, active obstacle
avoidance, autonomous positioning, and navigation.
Currently, the project has entered the trial production
stage and is expected to inject new momentum into the
development of the robot industry.

In 2024, Professor Tang cooperated with Zhuhai Xiangyi
Aviation Technology Co., Ltd., a subsidiary of China
Southern Airlines, has achieved fruitful results. They jointly
won the third place in the Henggin International Scientific
and Technological Innovation and Entrepreneurship
Competition, with a prize of up to RMB 10 million. At
present, both parties are planning to establish a joint
laboratory to further promote technological innovation
and application. This cooperation not only highlights
Professor Tang’ s leading position in the field of Al but
also sets an example for the cooperation between Macao
and the Greater Bay Area’ s enterprises.

a¥mAEEn
ECDianggin
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Award-winning Photo of Henggin International Scientific and Technological Innovation and Entrepreneurship
g gq 3 f f

Competition
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In the wave of technological innovation and industrial
upgrading, university-enterprise collaboration, with
its unique advantages, has become an important
engine for promoting social progress and economic
development. ZUMRI has achieved remarkable results in
this field, and Professor Tang, as an important leader of
ZUMRI, has injected new vitality into the development
of university-enterprise collaboration with his
profound academic background and forward-looking
strategic vision.

Professor Tang is well aware that the deep integration of
university-enterprise collaboration is the key to promoting
technological innovation. He emphasises that universities,
enterprises, and the government should form a close
integration of industry-academia innovation system to
jointly promote the transformation and application of
scientific and technological achievements. In this system,
ZUMRI not only promotes the rapid transformation
of scientific and technological achievements but also
promotes the rapid development and upgrading of
regional industries. This deeply integrated cooperation
model is a concrete manifestation of the ‘collaborative
innovation’ concept advocated by Professor Tang. At the
same time, Professor Tang also profoundly recognises
the importance of interdisciplinary innovation for
university-enterprise collaboration. He points out that
smart cities, as a comprehensive research direction,
whose research results are applied in multiple fields,
require interdisciplinary cooperation to integrate the
advantages of various fields and solve complex problems.
Therefore, the Henggin base of the State Key laboratories
has been set up by ZUMRI to carry out interdisciplinary

cross-cooperation research and has made important
progress in key technology platforms for autonomous
driving, sensor technology, smart city mixed
reality simulation, and intelligent decision-making
platforms. These achievements not only enhance the
applicability and sustainability of technology but also
provide strong technical support for the construction
of smart cities.

Looking to the future, Professor Tang is full of expectations
for university-enterprise collaboration. He hopes
that the cooperation between UM and enterprises in
various industries can be more deeply involved in the
construction of national emerging industries, especially
to achieve more breakthroughs in emerging fields such
as embodied intelligence, low-altitude economy. He
believes that interdisciplinary cooperation and deep
integration will be the main trends of university-enterprise
cooperation in the future, and the wide application of
intelligent technology will promote the development of
smart cities. Professor Tang’ s research and cooperation
not only promote the progress of the field of Al, but
also make important contributions to the technological
development and industrial upgrading of Macao and
the Greater Bay Area. His achievements and vision
provide valuable experience and inspiration for future
researchers and entrepreneurs. As a pioneer in the
field of artificial intelligence and a model of university-
enterprise collaboration, Professor Tang’ s story will
continue to inspire more people to move forward
bravely, explore the unknown, and contribute their
strength to the progress of science and technology and
the prosperity of society.
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In July 2024, at the Macao-Henggin Industry-Academia-Research-
Investment Networking in Tech Innovation and Signing Ceremony
held in the Guangdong-Macao In-depth Cooperation Zone in Henggin
(Cooperation Zone in Hengqin), the Joint Laboratory of Zhuhai UM
Science and Technology Institute (ZUMRI) and China National Biotec
Group Company Limited under China National Pharmaceutical Group

Co Limited (Sinopharm) signed a project agreement to establish a

—— Joint Laboratory of medical aesthetic bioproducts. The project, led
Professor Chunming Wang by Professor Chunming Wang from the Institute of Chinese Medical
Sciences and the Department of Pharmaceutical Sciences of the Faculty
of Health Sciences at UM, focuses on the research of scar removal and
hair follicle growth technologies using polysaccharide of Traditional
Chinese Medicine as raw materials in order to jointly promote the

industrialisation of the research and development products.
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In the wave of innovation across the Guangdong-Hong Kong-Macao Greater Bay Area (Greater Bay Area), the
establishment of the Joint Laboratory of ZUMRI and China National Biotec Group has launched a new journey
of university-enterprise collaboration and industrial transformation. This is not only a vivid practice of the deep
integration of scientific research and industry, but also a strong signal of the rise of the biopharmaceutical

industry under the background of the integration of Henggin and Macao.
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Research Team is conducting experiment in laboratory



Harmony of Macao and Hengqin + Composing a New Movement \\\

REHEF >

—
.g:aﬁhamr—'tﬁmmr m
( fma#raw By )

ERER = RBRMAM M S ERIGHRERSFREE

;\Jl‘lr

HREEWEHEL 2/ ”

The Launch of the Clinical CoHabomUon of EU-based Wound Dressings at a Tertiary Hospital in Guangdong Province
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Yuntao Zhang (left) and Professor Chunming Wang’s Team Discuss
Project Progress
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Polysaccharide molecules are widely present in nature, serving
as both an important component supporting cell growth in
human tissues and an active substance rich in many traditional
Chinese medicine, seaweeds, and plants. Professor Wang
has long been fascinated by the biological effects of these
molecules and hopes to use chemical and material science
techniques to explore the richness and more controllable
functional activities of polysaccharide molecules to promote
wound healing and tissue repair for clinical application.

Since establishing his research group at UM in 2012,
Professor Wang’ s team has focused on polysaccharide
molecules derived from medicinal materials (such as
Bletilla striata and Eucommia ulmoides), plants (such
as konjac), and animals (such as hyaluronic acid),
studying their biological activities. However, the biggest
challenge of naturally sourced polysaccharides is their
heterogeneous composition. Therefore, over the years,
the team has been trying to combine biochemical
methods with material engineering techniques to make
these versatile molecules better tools for regenerative
medicine, with the expectation of moving from the
laboratory to clinical application step by step.

After receiving his undergraduate and master’ s training
in biochemistry in Nanjing, obtaining his Ph.D. in Tissue
Engineering in Singapore, and conducting research on
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skin stem cell differentiation under the joint guidance
of two masters in different fields at the University of
Cambridge’ s Department of Chemistry and Stem Cell
Institute, Professor Wang has always firmly believed
in his bold hypothesis, that is, ‘If cells are seeds and
the microenvironment is the soil, then sugar chain are
the nutrient delivery pipelines in the soil.” This insight
has given birth to a unique research path: using sugar
molecules to reconstruct the extracellular matrix.
Professor Wang said, ‘Just as repairing barren land
cannot be done by simply sowing seeds, the essence of
non-healing wounds, scar hyperplasia, and hair follicle

atrophy is that the soil needs to be improved.’

Based on this concept, the research team has continuously
developed unique directional modification techniques and
precise enzymatic hydrolysis techniques to control the activity
of different polysaccharides. They have transformed the
invisible sugar molecules into various forms such as nanoscale
particles, micrometre-sized lines, porous sponges, biomimetic
spider webs, and emulsions. These innovations have been
applied in diverse fields, including immune regulation, skin
healing, bone repair, blood vessel regeneration, and scar repair.
The team has applied for more than twenty invention patents
in China and U.S., and published dozens of papers in top
international academic journals, attracting significant attention
from experts, scholars, and clinicians.



University-Enterprise Collaboration to Build a New High Ground
for Industrial Transformation%f/ :

Professor Wang is well aware of the gap between basic
research and translational application. With the support
of UM, he began to explore clinical transformation in
2019, despite the more arduous and unknown journey
ahead. The team has successively won more than ten
honours, including the Gold Award at China College
Students’ ‘Internet+’ Innovation and Entrepreneurship
Competition, the Champion of the Macao Station of the
International Maker’ s Competition, and the Runner-up
of the Greater Bay Area Innovation and Entrepreneurship
Competition. They have also entered into more than 20
cooperation intention agreements at Industry-University-
Research Collaboration Roadshow and Matchmaking
Meeting Between Mainland China and Macao. The
team’s ‘Genetrump Co., Ltd.” hatched from UM
Centre for Innovation and Entrepreneurship has raised
millions of Macao Patacas in financing. The technology
licensing has created tens of millions of revenue
growth for downstream enterprises and has been
awarded the second prize for Technological Invention
Award of Macao Science and Technology Awards as a
technology enterprise hatched from UM, accelerating
the construction of the ‘R&D in Macao, transformation
in Henggin® innovation system.

IRESERRESFRIRAIRMAR - IEREHSERE
The Joint Laboratory of ZUMRI and Sinopharm, located in Cooperation
Zone in Henggin

In 2024, the team jointly built a Joint Laboratory with China
National Biotec Group Company Limited (Sinopharm)
in the Cooperation Zone in Henggin and developed two
types of polysaccharide products for scar repair and hair
regeneration in collaboration with the Sinopharm’ s leading
enterprise in the national medical aesthetics field, Lanzhou
Biotechnology Development Co., Ltd. The Joint Laboratory
is located at ZUMRI, the UM’ s first industry-academia base
in mainland China.

EBRNERZEEERE TRIFHE) BEHRK
The team’s glycans for wound healing Project Wins the Runner-up of the ‘Maker in China” Competition
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After the vice-president of China National Biotech
Group and its chief scientist, with the core technical
team engaged in the development of biological
macromolecules to visit and conduct in-depth
discussions on the project background several times,
they highly praised the distinct technical characteristics
and significant transformation prospects of UM’ s
team. The two parties decided to fully combine UM’ s
technical advantages with China National Biotec Group’ s
rich experience in product development, focusing on
two core projects: sulfated polysaccharide emulsion
and oligoglucosamine OG6 hair growth drug. The first
project innovatively developed very soft polysaccharide
droplets that can inhibit the activation of upstream
signalling molecules at the wound site to prevent scar
formation. The second project prepared a series of
‘molecular scissors’ to cut out six ‘sugar keys’ from
the long molecular chain of oligoglucosamine using

Relying on the Research and Development Centre
For Chinese Medicine and Translational Medicine
under ZUMRI and the unique cross-border research
and development policy advantages of Hengqin,
every step of Professor Wang’ s team reflects the
strategic vision of Henggin-Macao integration. ZUMRI
not only serves as an accelerator for technology
commercialisation but also acts as a testing ground
for aligning Guangdong-Macao regulations - innovative
mechanisms such as cross-border research and
development capital flow, facilitation of cross-border
research and development material passage, and
mutual recognition of intellectual property rights
between mainland China and Macao have removed
barriers to the industrialisation of polysaccharide
molecule research. As Professor Wang said, ‘The
unique positioning of Henggin allows our scientific

directional enzymatic hydrolysis to accelerate hair follicle
regeneration. Both projects have now entered the fast
track of translational research.

‘The Joint Laboratory allows our scientific research seeds
to blossom and bear fruit in Henggin,” said the team’s
collaboration leader, pointing to the clinical trial schedule.

‘Initial data from two tertiary hospitals show significant
improvement in patients’ scars, which will accelerate the
product’ s market launch.” The participants of the Joint
Laboratory maintain close cooperation. During a recent
visit by Professor Wang’s team to the partner, both parties
unanimously agreed that the current work has not only
theoretically broken through the limitations of traditional
treatments but also, through systematic toxicology,
pharmacology and pharmacodynamics research, fully
verified its effectiveness and safety, laying a solid scientific
foundation for subsequent clinical application.

research to take root in Macao’ s characteristics while
embracing the Greater Bay Area’ s industrial chain, truly
achieving one seed, two flowers in different places.’

From the exploration of polysaccharide molecules in
UM’ s laboratory to tackling industrial challenges of
the Joint Laboratory in Henggin, Professor Wang’ s
scientific research path has verified the strong synergy of
innovation and collaboration in the Greater Bay Area. This
cross-border research relay, transcending institutional
boundaries, has not only catalysed breakthroughs in
biopharmaceuticals but also provided a compelling
blueprint for Macao’ s development on appropriate
economic diversification. Here, Professor Wang’ s team is
propelling polysaccharide molecules research from the
microscopic realm of the laboratory into the boundless
horizon of industrialisation.
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The State Key Laboratory of Quality Research in Chinese Medicine (SKL-QRCM) focuses on the biological
mechanisms and material basis of the clinical efficacy of Chinese medicine. SKL-QRCM is dedicated to
carrying out quality research of Chinese medicine based on efficacy mechanisms, safety evaluations of
Chinese medicine based on toxicological mechanisms, quality assessment of Chinese medicine using new
technologies and methods, as well as transformation of research achievements and research on regulatory
science. At the same time, SKL-QRCM actively promotes the integration of advanced materials, synthetic
biology, and artificial intelligence with Chinese medicine research, and strengthens the transformation of
results to drive the modernisation, industrialisation, and internationalisation of Chinese medicine, serving
the development of the Chinese medicine industry in China and Macao.

In August 2024, SKL-QRCM welcomed a new academic staff, Dr. Chihua Li, who is an outstanding scholar
focused on epidemiology, public health, and pharmacological epidemiology research. He obtained
his DrPH and master’ s degrees from Columbia University and conducted postdoctoral research at the
University of Michigan, Johns Hopkins University, and Columbia University. Since joining SKL-QRCM, Dr.
Li has made significant contributions to high-impact research. As a principal investigator, his findings on
early life adversity and chronic disease risk were published in the internationally renowned journal Science,
attracting widespread attention in the academic community. Additionally, his series of research results have
been published in several prestigious medical journals, including BMJ Global Health, BMC Medicine, and
Pain. SKL-QRCM has established a comprehensive talent training system. It admitted 78 doctoral students
in Biomedical Sciences, 117 master’ s students in Chinese Medicinal Science and Medicinal Administration,
and 25 undergraduate students in Pharmaceutical Sciences.

SKL-QRCM has established advanced research platforms focusing on areas such as the efficacy and
mechanisms of Chinese medicine, safety evaluation, innovative formulations, and quality control. The SPF
animal center under SKL-QRCM started its operation in 2024, further enhancing the research capabilities of
SKL-QRCM.

Research Awards

In 2024, SKL-QRCM received multiple scientific and technological awards, notably winning six awards at the
2024 Macao Science and Technology Awards. These include one second prize and two third prizes in the
Natural Sciences category, as well as two second prizes and one third prize in the Technological Invention

category.
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O Academic Exchanges and Collaborations

In 2024, SKL-QRCM hosted several international academic conferences to promote scholarly exchange and
collaboration, including the ‘2nd International Symposium on Chinese Medicine and Natural Products
(Macao)’, the ‘1st Symposium on Computational Pharmaceutics—Al and Modeling in Pharma 4.0’ and the
‘Regulatory Science for Pharmaceutical Innovation and Internationalization Conference’.

O Major Projects

Prof. Jianbo WAN of SKL-QRCM has unveiled a novel dual-element chemical defense system located in
the chloroplasts of the Chinese medicine Panax notoginseng, which consists of a new B-glucosidase and
ginsenoside of the protopanaxadiol type. Similar dual-element defense responses have also been identified
in other important medicinal plants, including ginseng and American ginseng. These findings provide
significant insights and research directions for the development of plant-based pesticides, contributing
positively to the study of Chinese medicine and the sustainable development of Chinese medicinal herbs.

) chigeaplast
= PrGHi
Intact ginsenosides
Dj{} Hydrodysis products
Cell disruption
o Paihogen
A Exoenzyme

ASBEYTETEHLERETEE
A schematic diagram of the two-component chemical defence system in Panax species

® Research Output

Iltems Outcomes
Papers Published in SCI-indexed journals 347
Highly Cited Papers 6.|.

Total Number of Papers Published in SCI-
indexed Journals 4,200+

Total Number of Citations 140 OOO_|_
)
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The Laboratory’ s principal research fields are concentrated upon the state-of-the-art electronics and
emerging domains, with research emphasis in analog and mixed-signal circuits, particularly focusing on
analog and mixed-signal integrated circuit research at the forefront. The Laboratory conducts advance
research in diverse areas, including data converters, analog circuits and signal processing, wireless
communication, biomedical engineering, power management, and artificial intelligence. In addition,
the Laboratory is engaged in the development of high-efficiency and high-performance microelectronic
chips purposed for large-scale printed electronics, and the exploration of novel fields such as in-memory
computation and cryo-electronics. These chips are indispensable cornerstones for emergent applications,
encompassing 5G+ wireless communication, Artificial Intelligence of Things (Al-IoT), and quantum
computation.

The Laboratory has consistently achieved ground-breaking results at the International Solid-State Circuits
Conference (ISSCC), the world’ s premier microelectronics conference, with a cumulative total of 88 papers
published. In 2024, 14 papers on chip research and related advancements were presented.

The core research team of the Laboratory encompasses a Chair Professor, 2 Full Professors, 7 Associate
Professors, 13 Assistant Professors, 2 UM Macao Fellows, and 3 Research Assistant Professors. Amongst the
distinguished members of the team are two Academicians of the Academy of Sciences of Lisbon, Portugal,
two Fellows of the Institute of Electrical and Electronics Engineers (IEEE) of the United States, and one
Fellow of both the Royal Society of Chemistry (RSC) & the Institution of Engineering and Technology (IET).

To sustain the Laboratory’ s rapid advancement, a vigorous and continuous effort is dedicated to the
recruitment of faculty and research personnel across all ranks, including Full Professors, Associate
Professors, and Assistant Professors. This endeavor is directed towards attracting high-caliber,
internationally competitive talents to join the Laboratory, thereby elevating the overall research standard
and talent cultivation capabilities. In the year 2024, the recruitment of 4 Assistant Professors and 2 Research
Assistant Professors was successfully concluded, each specializing in the state-of-the-art researches of radio-
frequency integrated circuits, Nano-optics and metamaterials, Neuromorphic computing architecture,
miniaturized chips for biomedical/environmental applications, power electronics for renewable energy, and
integrated sensors. Furthermore, 17 Post-doctoral Fellows and 17 Research Assistants were also recruited,
thus strengthening the human resources of each integrated circuit research team.

The Laboratory is presently nurturing over 350 doctoral and master’ s degree candidates. Students directly
participate in cutting-edge research projects, gaining research and development and practical experience
in the vanguard of microelectronics. The Laboratory actively supports and encourages students to publish
papers in top-tier conferences and journals such as ISSCC and JSSC.

From 19 - 22 March 2024, in collaboration with top domestic universities such as Fudan University, the
University of Electronic Science and Technology of China, Tsinghua University, and Southeast University,
the 6th ‘Workshop on IC Advances in China’ was organised in Shanghai. This served as a foremost platform
for technical exchange for colleagues in the academic and industrial spheres of integrated circuit design in
China, fostering an open atmosphere for technical discourse and facilitating potential collaborations.
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In addition to participating in the organisation of summer camps for local secondary school students to
promote STEM education and inspire the interest of the next generation of microelectronics researchers,
the Laboratory also organised student job-matching activities in Henggin. Renowned enterprises from
the Greater Bay Area and surrounding regions were actively invited to participate, providing a platform for
students to engage directly with industry representatives, thereby assisting graduates of the Laboratory to
more readily integrate into the development of the integrated circuit industries in the Greater Bay Area, and
to realize a virtuous cycle between personal career advancement and regional industrial development.

Research Platforms

The Laboratory’ s experimental platforms extend across 6,000 square metres, equipped with over 550
specialised instruments pertinent to microelectronics and interdisciplinary domains. These instruments
include high-end microelectronic measurement apparatus, high-performance networks and servers for
Electronic Design Automation (EDA) simulation, advanced measurement and specialised processing
cleanroom laboratories, bioelectronics laboratories, and microelectronics measurement laboratories,
amongst other facilities. The Laboratory has also established a discrete and highly secure access control
system, integrated with design flows related to EDA system.

RN 2R 5B
Analog-to-Digital Converter (ADC) Measurement Equipment

Major Achievements

O Research Awards

In 2024, members of the Laboratory continued to achieve numerous research and merit awards. Notably,
Prof. Pui In Mak was awarded the Medal of Merit - Education by the Macao Special Administrative Region
Government, in recognition of his significant contributions to scientific research and education in Macao.
Prof. Rui Martins received the national award in electrical engineering from Ordem dos Engenheiros of
Portugal, in recognition of his significant contributions to the field of electrical engineering, as well as his
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efforts to promote the development of teaching and research in electrical engineering at UM and to facilitate
industry-academia technology transfer. Moreover, a PhD student was honoured with the SSCS Pre-doctoral
Achievement Award at the 2024 International Solid-State Circuits Conference (ISSCC). Also, a Laboratory’ s
industry-academia-research team was awarded the Championship and Best Display Award at the 2024
University of Macau Bank of China Cup Extreme Innovators Entrepreneurship Competition. The Laboratory
was listed amongst the proposed recipients of the 2024 Macao Science and Technology Awards, securing
two 3rd Prizes for Technological Invention and 3 Doctoral Research and Development Student Awards.

Academic Exchanges and Collaborations

The Laboratory actively encourages interdisciplinary studies and high-standard scholarly research, and
proactively fosters collaborative exchanges with research institutions both domestically and internationally.
The Laboratory engages in research collaborations with top institutions such as Harvard University, North
Carolina State University, KU Leuven, the Southern University of Science and Technology, Xidian University,
Xi” an Jiaotong University, the University of Electronic Science and Technology of China, the University of
Chinese Academy of Sciences, etc. Joint publications have been achieved in journals of electronics and
interdisciplinary fields, such as the IEEE Journal of Solid-State Circuits (JSSC) and Analytical Chemistry.

The Laboratory has established open research topics within key research areas, encouraging collaboration
with distinguished research teams to jointly advance scientific progress. In the year 2024, an open research
project was initiated with University Malaya, entitled ‘Design of Fully Integrated Wakeup Timer for Ultra-
Low-Power (ULP) Internet-of-Things (IoT) Sensor Nodes’ .

Major Projects

In 2024, the Laboratory was conducting two Science and Technology Development Fund (FDCT) Key
Research and Development Projects. Amongst these, the project ‘Develop Power-Efficient High-Resolution
GHz-Range Analog-to-Digital Converters in Advanced Nanometer-Scale Technology’ was concluded in 2024.
This project aimed to establish key technologies such as high-speed, high-precision, and high-efficiency ADC
system architectures, amplifiers, reference buffers, and calibration techniques under advanced nanometre
CMOS and FinFET processes. It concentrated on the application testing of highly integrated ADC chips,
theoretical validation, and significant technological breakthroughs. Through collaborative research with
enterprises in related fields via the Zhuhai UM Science and Technology Research Institute (ZUMRI) located
in Henggin, the project attracted corporate investment exceeding RMB 6 million, and facilitated in-depth
discussions and research and development focused on numerous parameters pertinent to industrialisation.

Furthermore, the Key Research and Development Special Funding Project ‘Research and Development on
Key Integrated Circuit Technologies for Future Intelligent Robots’ was approved in 2024. This research will
address the functional and performance demands of core chips in future high-efficiency, intelligent robot
systems, and will conduct pioneering technological innovation and research and development in key areas
such as sensors, power conversion, data conversion and signal processing chips.

In the year 2024, the Laboratory had 12 ongoing projects jointly funded by the FDCT and Guangdong
Province, the Ministry of Science and Technology, and the National Natural Science Foundation of China
(NSFC), 7 FDCT projects, participation in 3 NSFC projects, 10 provincial and ministerial-level projects, and 19
industry-academia research collaboration projects. Amongst these, NSFC projects and 6 industry-academia
research collaboration projects were concluded in 2024.
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Research Achievement

The Laboratory team has consistently focused on the research and development of advanced low-power
Analog-to-Digital Converters (ADCs). This type of ADC has been integrated into the system-on-chip of robot
controllers. To further industrialize research outcomes, and under the auspices of the National Key R&D
Program’s ‘Intelligent Robot’ Key Special Project, ‘Special Chips and Software and Hardware Modules
for Robot Environment Modeling and Navigation Positioning’, collaboration with Amicro Semiconductor
(Amicro) has enabled intelligent robots to perform self-localization and navigation, and has successfully
launched commercial products into the market. The project has resulted in the publication of 4 IEEE journal
papers (including the preeminent international journal JSSC) and 1 IEEE international conference paper.
In 2023, two patent licensing agreements were signed between UM, Amicro, and ZUMRI, and two joint
laboratories are established with Amicro in 2023. Additionally, ZUMRI and Amicro Technology (Macau) have
signed a memorandum of understanding (MOU) in December 2024 to further advance the research and
application of key robotics technologies, thereby realising the model of ‘Research in Macao, Commercialise
in Henggin’ . This partnership will also fully leverage Macao’ s market resources and platform advantages,
enabling more smart robot products to establish a foothold in Henggin and expand into Portuguese-
speaking countries. This initiative will contribute to the diversified development of Macao's industries and
bring more smart robot products overseas.

Items Outcomes
lInternational Journal Papers Published in 2024 108
linternational Conference Papers Published in 2024 12
bl Lo e
Total Number of Citations 16,264

* 1. Amongst these, the JSSC paper ‘A 10-bit 100-MS/s Reference-Free SAR ADC in 90 nm CMOS’ has obtained
626 citations, and has been selected for the ESI Highly Cited Papers list.

2. Inthe IEEE Xplore database, it is ranked 2nd in citation count amongst the top 250 cited SAR ADC papers.
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® Main Research Areas

IOTSC focuses on five key areas: intelligent sensing and network communication, urban big data and smart
technologies, smart energy, intelligent transportation, and urban safety and disaster prevention. Teams
are actively exploring and enhancing the technological framework for smart city development. Notable
achievements include the development of a ‘reconfigurable distributed antenna and reflective surface-
assisted communication and sensing integrated architecture,” which has significant potential for future 6G
wireless communication; In collaboration with the State Power Investment Corporation, a cooling demand
forecasting algorithm package and an ice storage optimization algorithm package, which has been applied
to the cooling system in the Henggin area, achieving substantial energy savings; Al and big data-driven
optimization of urban traffic flow, promoting the development of autonomous driving and V2X technologies;
and the application of infrastructure safety intelligent early warning technologies in major projects such as
the Hong Kong-Zhuhai-Macao Bridge and Henggin Second Bridge, enhancing real-time health monitoring
and maintenance of large-scale urban infrastructure. Looking ahead, IOTSC will continue innovating in
integrated sensing, urban big data and intelligent decision-making, complex energy modelling, autonomous
driving, and coastal city disaster assessment and facility monitoring, providing strong technical support for
smart city construction.

® Talent Development and Cultivation

IOTSC adheres to an open and diverse philosophy, recruiting outstanding talents globally. Each year, we
continuously introduce new faculty and researchers in fields such as communications, the Internet of
Things, big data, as well as interdisciplinary innovation areas like cultural heritage protection technologies.
The addition of new members injects fresh energy into the academic atmosphere, further strengthening its
research capabilities and promoting the transformation of innovative results.

o=
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Summer Camp for Outstanding University Students
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IOTSC is committed to supporting the growth of early-career researchers and students. Over the past six
years, I0TSC has successfully trained 89 Ph.D. students and 201 Master’s students. Currently, there are 267
Ph.D. students and 245 Master’s students enrolled. To promote academic exchange and enhance research
capabilities, we have organized the ‘Summer Camp for Outstanding University Students’, providing an
academic exchange platform for outstanding university students, facilitating interaction and learning
between them and researchers. Additionally, IOTSC has conducted science popularization activities for
elementary school students, educating them on urban disaster and risk management, helping to cultivate
future scientific talent and raise public awareness of urban safety issues. Through these diverse training
models, I0TSC not only provides students with solid academic training but also actively creates more
practical opportunities, helping talents of all ages achieve comprehensive development in research,

innovation, and social service.

IOTSC is equipped with several advanced experimental platforms, including the Intelligent Supercomputing
Center, which significantly enhances large-scale data analysis and model training capabilities through
hardware and software upgrades, achieving a leading level of performance. A remote sensing satellite
ground station has been established to ensure efficient collection and processing of remote sensing data.
The Smart Integrated Energy Management Platform, through power system analysis programs and real-time
simulation devices, has enabled further upgrades in energy dispatch and optimization control. In addition,
we have a hybrid physical-virtual transportation platform, including autonomous driving buses, intelligent
vehicle-road collaboration systems, and cutting-edge robots for urban environmental modeling, providing a
rich testing environment for intelligent transportation systems research. The self-developed high-precision
sensor technology continuously improves the sensing capabilities of loT devices, laying the foundation for
innovative smart city applications and driving interdisciplinary and cross-domain research collaborations.

Research Awards

In the past year, IOTSC has earned multiple prestigious awards in various international competitions.
Academic leader Professor Ka Veng Yuen was awarded one of China’ s highest engineering honors, the ‘ 15th
Guanghua Engineering Science and Technology Prize’, which developed a series of Bayesian identification
methods without measurements of the external forces, which becomes a leading example in model class
selection research. Professor Yuan Wu’s theory of integrated computing and network optimisation won
the first prize in the Guangdong Province Electronic Information Science and Technology Awards and the
second prize in the Zhejiang Province Science and Technology Awards for Natural Sciences, recognizing
his outstanding contributions to intelligent computing and network optimization. In addition, over 30
professors, postdoctoral researchers, and outstanding master's and doctoral students have won awards such as
Best Paper at international conferences, Grand Prize at global technology challenges, and first and second prizes
in the University Student Paper Competition. These awards not only reflect the IOTSC research strength but also
demonstrate the team's influence in global technological innovation and academic exchange.
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Academic Exchange and Collaboration

IOTSC has established open research projects since 2021. By 2024, a total of 39 projects have been launched,
with funding support exceeding 1.75 million. In 2024, 7 new projects were approved, and collaborative
partners include several prestigious universities both domestically and internationally, such as Leibniz
University of Hannover, Peking University, Zhejiang University, and Wuhan University. The research focuses
on cutting-edge topics in smart cities, such as digital twins, cybersecurity, and video analysis. These
collaborations not only enhance the IOTSC influence in global scientific research but also provide strong
support for advancing interdisciplinary innovation and addressing global urbanisation challenges. At the
same time, IOTSC actively organises academic exchange programs and successfully hosted the 4th Macao
International Conference on Smart City Technologies and the Smart City Sustainable Development Seminar,
facilitating in-depth discussions with leading scholars worldwide and promoting the sharing of scientific
achievements and technology exchange.

Leibniz

Universitat
Hannover

Major Projects

IOTSC leads and participates in several important research projects funded by the government, academia,
and industry. These include funding from the National Natural Science Foundation, the Macau Government
Foundation, and university-industry partnerships. The projects focus on advanced fields such as integrated
energy systems and the use of smart monitoring technologies in transportation and infrastructure. These
projects are highly valuable for both research and practical applications.

One key project, on submarine landslides and geotechnical disaster prevention, aims to better understand
the causes of these disasters and develop better methods for prevention and mitigation. Another project
focuses on optimising autonomous electric vehicle fleets using machine learning and edge computing
to improve traffic flow and reduce energy use, paving the way for the future of smart transportation. We
also work on climate change impacts, with a project focused on storm surge early warnings and disaster
prediction to help protect coastal communities.

These projects will drive innovation in environmental and urban management, helping create cities that are
more resilient, energy-efficient, and sustainable. Through these efforts, we aim to solve real-world problems
and contribute to scientific progress, benefiting society and supporting sustainable development.
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Research Achievements

IOTSC has made breakthrough progress in several fields. Firstly, the new reconfigurable antenna and
reflector architecture effectively solved the communication problems of 10T devices, improving system
coverage and communication quality. The reconfigurable antenna technology applied in vehicle
communication significantly enhanced the reliability and efficiency of intelligent transportation systems.
We developed high-efficiency micro-virtual machine startup technology, machine learning-based
spatiotemporal trajectory prediction methods, and multimedia data denoising techniques, and innovatively
proposed new applications based on graph neural networks, all of which significantly enhanced the
intelligence and automation level of urban data analysis.

In the field of smart energy, we developed a novel model integrating urban microclimates and building
energy systems, alleviating the negative effects of urban heat waves and building energy consumption. At
the same time, I0TSC optimised load forecasting using causal inference methods, significantly improving
forecast accuracy, and enhanced the stability and reliability of the power system through new temperature-
controlled load frequency response technology.

In the field of intelligent and autonomous driving, IOTSC is committed to improving the safety and efficiency
of transportation systems. Using virtual-real integration technology, IOTSC developed an accurate simulation
platform for transportation system optimisation and testing of new technologies.

Furthermore, I0OTSC has made significant contributions in the field of urban disaster safety, conducting in-
depth research on floods and landslides caused by typhoons and heavy rainfall, and proposing targeted
response strategies. By optimizing power electronics control systems, I0TSC provided strong support for
infrastructure safety and urban resilience.

Items Outcomes
International Journal Papers Published in 2024 485
International Conference Papers Published in 2024 94
The Total Number of Papers Published in SCl-indexed
Journalsin 2024 485
Total Number of Citati
otal Number of Citations 74,000+
Books Published in 2024 1
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2024 EFHITMSIERE

Newly Established Cooperation
Alliances in 2024 // °

PEENES S (ERiE

ZTE Industry-Academy-Research Cooperation Forum o——

REIENES S FmBRAPEENEIE - AsR « BN EERFSENHBASR  SEENIEER
HYRIEINSE A B B RV SORAIE R A 1F

The ZTE Industry-University-Research Cooperation Forum is an initiative by ZTE, involving participation from
universities, research institutions, and enterprises. It aims to strengthen technical exchanges and project

& cooperation among member units in the forefront of information and communication technology. o

| B A

International Marine Science and Technology Alliance o——

BIFRIE R R B B R R R T SRS F AT  S9BRERR  BER BRI TIEE EEFRI
BEBER > BUSHEFRIBRAIMMR  BRERRESE  RENEERD R » HEEFRKEAIR - 518
B EHERRRHNEE -

The International Marine Science and Technology Alliance aims to gather marine research institutions,
marine-related universities, marine organisations, and marine science and technology workers from the
world, to establish a global marine science and technology collaborative innovation network. Through
international exchanges and cooperation, it promotes the sharing of scientific and technological resources,
drives marine technological innovation, and provides scientific support for building a community with a

& shared future for the oceans. o)
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Newly Established Joint
Laboratoriesin 2024 //

o

BPIRR - HFFHESREBSERE
University of Macau - Digit Force Joint Laboratory of Intelligent
Interaction o

MPIRSZEBRFIHFHNIRKRERRADBRERER DRFIARE - UFHHESREMEGERE) » BCLEEE
XIEE  AIMEREMAZTIEE > BURE  B% - BENRECBREGFREEF - X EREE > BEER > FE
NIEZZE ~ )i ~ BFRstEBEEZRENEEGE  BITRFIEXRBE ST BIHESBEEXEIR

UM collaborates with Macau Digital Power Technology Co., Ltd. to jointly build the ‘University of Macau -
Digit Force Joint Laboratory of Intelligent Interaction’, incubate high-quality industrial projects, innovate
the cultivation of high-end scientific research talents, and establish a long-term, close, and stable strategic
cooperative relationship between the university and the enterprise. Both parties share resources and complement
each other’ s strengths, conducting comprehensive cooperation in multiple fields such as human-computer
interaction, Internet of Things, and electronic design automation, to promote the appropriate diversification of
Macao’ s industries and assist in the transformation and upgrading of the smart hotel industry.

RPIRE - B BB ARERES TG SHRE RO

University of Macau - Alibaba Joint Innovation Centre

for Cloud Infrastructure for Large Al Models °

MEBE (FE) ARABDERMS  BR -~ 8  JIGHE - ATEEFRAABRITAIRAE - MAMER - 18
HERERRER  BFIASEEHEERAE  BEEL - ATBREFEEABTARAE - EFIRIEMER > XU
REMAEREEERAE R - EHHESFRER NRFAAR - WEEBBXREAEAEHSHARAFMTOL » B
M=% WsEEEFRNRESS 1 ZE2 BEBEEAME -

Alibaba Group Holding Limited has leading skills, knowledge, and resources in the fields of systems, resources,
clusters, training and inference, artificial intelligence, as well as relevant project experience and background. UM
has leading skills, expertise, and resources in the fields of cloud computing resource scheduling, mixed deployment
optimisation, artificial intelligence, and other relevant project experience and background. Both parties jointly
cooperate to build the ‘University of Macau - Alibaba Joint Centre for Cloud Infrastructure for Large Al Models™ for a
period of three years, and plan to conduct 1 to 2 thematic project studies each year during the cooperation period.
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R AERMHSBERE

Digital Intelligence Empowered New Power Distribution

Technology Joint Laboratory

BFIARZ RFIBENRNDERATDKRERSE ?HRTQEBE"TL_ EMEERE  BEReEBERECHNEFIHF
B MBI ERHEE T ZERAPIERERNRERKRE » ReAEZ2NRGmE » BREMEARKIE -

UM, Companhia de Electricidade de Macau S.A., and Dongfang Electronics Corporation, jointly build a laboratory
to construct a highly electrified Macau digital power grid. They research the optimal strategy path to achieve
Macao’ s dual carbon goals through data-driven methods, enhance electrical safety and service quality, and

realise the visualisation of the power grid. o

BAPREAS - APIASREMERSERE

Guangxi University of Chinese Medicine—University of Macau Joint
Laboratory for Research and Development of Chinese Medicine o———

BBEAPBEAZLRPIRBNAS EIES - Hi2 TEATEEASR - RFIABNEMEMSERE)
fRERPIASEMM A REFREC > REEATBREANSZEES - BXAIMES  PERRBESMERT
FEZ] > WEMiESE RN BEESHTRESE o

Leveraging the talent and technological strengths of Guangxi University of Chinese Medicine and UM, the‘Guangxi
University of Chinese Medicine - University of Macau Joint Laboratory for Research and Development of Chinese
Medicine’ has been jointly established. This initiative aims to facilitate the industrial transformation of relevant
scientific and technological achievements from UM, enhance the research and development capabilities,
independent innovation capabilities, cultivation of major Chinese medicine varieties, and industrialisation
capabilities of Guangxi University of Chinese Medicine, thereby promoting in-depth cooperation in industry-

academia collaboration between Guangxi and Macao in the field of traditional Chinese medicine. o

RPIARER - EREEER B ERMTHA R AERE =

MEaBRE (P
Joint Laboratory (Research Center) of Cognition and Brain-Inspired

Intelligence of University of Macau and Guangdong Institute of
Intelligence Science and Technology o
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UM and the Guangdong Institute of Intelligent Science and Technology, based on their respective research
directions and development goals, will use the joint research center as a carrier to serve as a base for scientific
research exchanges and talent cultivation. They will jointly explore a new cooperation mechanism oriented by
major tasks and goals, further realise a new model of integration of science and education, and engage in friendly
cooperation to achieve mutual benefit, complementary advantages, and common development.

HEBEGSRIIRHNBIRMB2R O ARPIABRIBEIGRRIMNSKFHREGIETE NRFIAE -
BRI B ek SRR BRI 0)  SBMEBSEIMAS WA IFEEE - ERLH M - B RERRER
BIREDER  REEHERRBEREEDES AN BMANHEERE - SIFEER -

The Islands Healthcare Complex-Macao Medical Center of Peking Union Medical College Hospital, and UM have
established a high-level research cooperation platform for collaborative innovation, the ‘University of Macao -
Macao Union Hospital Joint Research Centre for Clinical Medicine’ to strengthen the exchange, cooperation, and
training of talents in the medical field. By effectively utilising the academic, research, and clinical resources of
both parties, they achieve complementary advantages and promote the collaborative development, cooperation,
and practice of scientific research in the fields of clinical medicine and difficult and critical illnesses.

HPIARR - BEERRESFRRFIXESFTMRELR « SREFERMEK (BE) ARAE  RIfEMmFEiE
MRBRAT ~ B EFERARAR - ERWAOMBFEMARAR  PUABREBREAE (BM) HE
FRERERERES A RAMASBMSBERENERNSEMAELF ; HAMEEREEDH  BEERTAHRSE
AT R 2B > T AR 2T ENNSHEERIRIET AR IRBEEREREXARERE  REBRTAH
WREERE » TTEEX TR B

UM, the University of Macau Advanced Research Institute in the Henggin, AkroStar Technology (Zhuhai) Co., Ltd.,
Shenzhen Nanxin Semiconductor Technology Co., Ltd., Geehy Semiconductor Co., Ltd., Sili Microelectronics
Technology Co., Ltd., Sun Yat-sen University, and the Hong Kong University of Science and Technology (Guangzhou)
jointly carry out the construction and cooperative research work of the Guangdong-Macao Joint Laboratory for
Modular Chip Design and Testing; jointly study cutting-edge technologies and commercial applications such as power
management chips and mixed-signal chip design, develop high-performance modular chip designs with global
influence, serve the upgrading and development of the Guangdong-Macao chip industry, promote the coordinated
development of Guangdong-Macao chips, and create a highland for industrial chips.
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UM research team makes new discoveries in clinical treatment

of sarcoma

MR R R MIRIENAEESR 7 AEBRE > T0H
7 BB T R B IR IR BYFEHE ceRNA 4848 > IBIB D ITIRIRRY
DFIRIERFRREFREE - REIRH TBERAREY)
AERERRABRIRM T BB

The research has defined sarcoma subtypes from the
perspective of the tumour immune microenvironment

e o g Lot ey (TIME) and identified a competing endogenous RNA
i — Ft: - TN = i (ceRNA) network that regulates TIME. By analysing the
-“--’-*--':f::::::-> - B S & -
- == .....;. 1 molecular mechanisms of the disease and data on the
T sl oF ETENA o i e (W ) )
e - ’f;“--»--ui } | & key factors, the research proposed a potential therapeutic
P o - . .
I A D DT - | -\ drug, offering a new approach to the clinical treatment of
- —1 il o - O]
e o o | sarcoma.
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UM achieves breakthrough in developing light-sensitive anti-

cancer drugs
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The research has developed a highly effective
photosensitive anticancer drug, representing a
major breakthrough in the development of practical
photosensitive drugs. The drug is not constrained by
oxygen concentration and can effectively address the
problem of low efficacy caused by hypoxia in the tumour
microenvironment during photodynamic therapy.

RAMREXERPE=CHERSR

R

UM research team discovers chemical defence system in
traditional Chinese medicine Panax notoginseng

MABRERPE-_CEYTEEHEEEE KE
BOTENETRENHERE  BAEMNERAZEE
MMEARTBEREAR > LARBEYREENRER
HEBE, o

The study unveiled a two-component chemical defence
system in Panax notoginseng mediated by chloroplast-
localised B-glucosidase and 20(S)-protopanaxadiol
ginsenosides, which will contribute to a deeper
understanding of how Panax species defend against
pathogens and provide valuable insights for the
development of sustainable botanical pesticides.

2024 FRAEIRLEREHE R
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UM develops advanced nano-radiosensitizer to improve
radiotherapeutic outcome of breast cancer
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The research has developed a novel nano-radiosensitizer
capable of significantly improving the radiotherapeutic
outcome of breast cancer. This nanomedicine not only
improves the efficacy of radiotherapy but also relieves the
MYC-correlated immunosuppression induced by radiation,
thereby triggering a systemic anti-tumour immune
response and effectively inhibiting the growth, recurrence,
and metastasis of breast cancer.

B Fh B RE R RUA AR AR X

UM develops promising new drug for meningitis treatment
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This study not only addresses the limitations of traditional
antibiotics against A. baumannii, but also provides a
targeting strategy using genetically engineered OMVs,
representing a significant advance in the field of targeted
bacterial eradication. This antibiotic, which can effectively
eradicate multidrug-resistant bacteria without causing
resistance, also represents a significant advance in the

development of non-traditional antibiotics and will help
combat the growing global threat of antibiotic resistance.
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UM join forces to develop new treatment for Alzheimer’ s disease

ZARTEFRLEHRA RIS IR MER > RS E— The findings have made a breakthrough in Alzheimer’ s
EAEWBRIERERY RS R BT £ disease (AD) research, which have developed a potentially

effective treatment for AD with fewer side effects.
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UM’s stem cell research discovers new mechanism for anti-
tumour immunity

ZEH AR R R IRIE (TME) PRBREE
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The research used stem cells to simulate mesenchymal
stromal cells (MSCs) in the tumour microenvironment

- \ ( e (TME), and found that MSCs can produce a cascade
; Y 5;-5‘_ Primary tumar of intercellular signals by interacting with tumour

B _— :,;E-}W:'_'T';"'Lw..‘:'-w cells, thereby enhancing the resistance of tumour
B —— cells against natural killer (NK) cells and promoting
tumour metastasis. These findings, validated in clinical
samples, reveal a novel mechanism of tumour immune
evasion and provide a new therapeutic target for anti-

tumour immunotherapy.
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UM develops new drug screening technology for precision medicine
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The research has developed a microfluidic system for drug
screening using primary tumour cells, which can offer individual
cancer patients a tailored treatment plan that exhibits the best
therapeutic results.
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UM develops novel oral formulation for ulcerative colitis
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The UM research team then developed an oral medication
that does not contain small-molecule drugs. This
formulation uses asymmetric M2 macrophage membrane-
coated Janus nanomotors (M2 macrophage-biomimetic
nanorobots) embedded in sodium alginate hydrogel
microspheres. The sodium alginate microspheres ensure
the stability of the nanomotors in the harsh gastric
environment and release them into the intestinal tract.
The M2 macrophage membrane enhances the delivery
efficiency of the nanomotors to the inflammatory colon
and acts as a nanosponge to effectively neutralise
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inflammatory factors. Additionally, the propelling force
of oxygen generated by the catalytic consumption
of hydrogen peroxide facilitates the penetration of
nanomotors through the colonic mucus barrier into
inflammatory tissues. This process eliminates ROS,
alleviates tissue hypoxia, polarises macrophages, and
reduces colonic epithelial cell apoptosis.
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UM research discovers small molecule drug that improves

Alzheimer’ s disease symptoms

Healthy Mitochondria
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The study has discovered that spautin-1, an autophagy

Depolarized Mitochondria
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inhibitor, can target TOMMT0, a component of the
translocase of the outer mitochondrial membrane (TOMM)
complex upon mitochondrial damage, effectively clearing
the damaged mitochondria by promoting mitophagy.
The study also shows that spautin-1 can significantly
improve associative learning ability in an Alzheimer’ s
disease (AD) Caenorhabditis elegans (C. elegans) model

by promoting mitophagy.

CMOS i E #/ B U i frim i i

Transformative impact of CMOS technology on miniaturised MRI scanners
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The research team in the Institute of Microelectronics (IME)
at the University of Macau (UM) has recently developed a
compact MRI scanner based on complementary metal-
oxide-semiconductor (CMOS) technology, aiming to advance
personalised medicine.

2024 FRAEIRLEREHE R
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General Information
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Year of Establishment: 1991 (The predecessor, the University of East Asia, was founded in 1981)
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International Reputation:

BAEREBETEEHNS (THE),QS #1 US News R KEHEH
Times Higher Education (THE), QS, US News World University Rankings (WUR) Trend

375 375

: 367
443 u/387 ,Aw

575 ) 473
2 ,;/505

74/

2018 2019 2020 2021 2022 2023 2024 2025

———

RAEAESRBIEEERE (ES) 815 285
UM is among top 1% in 15 fields in Essential Science Indicators (ESI)

T8

MRS

HEL LS

18
BESREES
BRREZ
IBiRS [ DR
EREEYER
HERBER
DFEYRIEHER
RERS
RIGRIBEERS
IRFREBR

y2

2RaEs

o

10000 20000 30000 40000 50000 60000 70000 80000
MG RE

140



2024 FERARIHEEERBR 2024 Overview of UM Scientific Research

Number of registered students (1st Semester of

I SEME2EEE (2024/2025 BEF—EHR) ©
Academic Year 2024/2025):

48 \ 84 Total :

15,1471

Bt
Ph.D.programmes

A
¢ Master programmes 4, 6 12

o 21 78

Post-Baccalaureate programmes

Bt
N _B?_achelor programmes 7,688

14

I BERHERkEgEE .
Number of faculties & institutes: 14

141

Number of faculty members (as of 31 December

Iﬁ%AEﬁ§(§§2m4E12ﬁ3law

2024):

48 \ 24 Total :

090

O FEEHE: 26

Chair Professor

O FEHE 2 4

Distinguished Professor

0 B
Full Professor 93

ElEsec
¢ Essociate Professor 240

BhER#U%

Assistant Professor

Hh:
¢ others 88

10
I FENERHE !

Number of residential colleges: 10
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Research Outcomes:

mNERHgE (HE 20245 12831H)
Yearly Number of Publications (as at 31 December 2024)
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EINESES|I AR ENIEE (BE 2024 F12 31 H)
Field Weighted Citation Impact (as at 31 December 2024)
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I =7
Patents:
HMHE (HE2024%F12H31H)
Number of Patents (as at 31 December 2024)
350
300 I
250 B us=E
200 — M China B
150 [ Japan B7s
.
100 I EU ERM
|
50 . Others Eth
° N
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
it B ZF| Notes: Includes inactive patents
4 2023/2024 BEEHRIAIEH
2023/2024 Approved Research Projects
mr A B EARALoES e DD wew w0/, 212,000

Total number of research projects approved by the UM Research Committee: 305, funding amount: MOP 92,212,000

MFIR TR B SR B RS ASTRR @8 0D wawmrx | 00,878,000
Total number of research projects approved by Macao SAR FDCT: 85, funding amount: MOP 130,878,000

s (mfEni - SaEs) mses: 4O wam:wrx 1 3,045,000

Total number of research projects approved by other funding organizations (including Mainland China and Hong Kong):
49, funding amount: MOP 18,045,000
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UM Scholar Research Forum

L

FERRR 3 Z e R R EER IR T

Mingming Zhou gives talk on how to

cultivate grit

DRABAMESEE) 2F+738102024F 181804
17> HRAHEBRBIRBAAMN 12587 | BRHONHE
MALTHBIERES | DREERIRNR o BEEL > FPRBRERET
XACHIR AR TEE2ERR N @SR R ERNINE
SR - MESZETERNNFEEARNSIEERESZE > 15
SHEENAERRMIKETEERRS > BPHEHREE
BT 0 BIEET] 0 BIEREERIIBINE -

The 16th lecture of the UM Scholar Research Forum was
held on 18 January. Mingming Zhou, professor in the

FBHBRUE Professor Mingming Zhou

Faculty of Education, held a talk titled ‘Grit: The Power
of Persisting and Strategies for Success’ . During the talk,
Prof Zhou discussed how Chinese students’ grit comes
into being and the importance of grit from the perspective
of Eastern and Western cultures. She also shared the
characteristics of grit and ways of cultivating grit, and
guided the audience on how to cultivate grit in schools
and at home, so as to maintain passion and unlock their
potential for a happy and successful life.



BRSSP EEEERGRIREA

Xiaoqing Fu gives talk on responsible

investing in gaming industry

DRABAMEREIE) 2F+LHE102024F282604
7 ARARIHEESRFREEFTU BEREXNES
ERE AERRER - BHREXIENEEERER—
BEPRENFEEX (NMEE BEBNERTE R
BHEHARE  BELRIRE  HENEEER (ESG) #E
BOIREBRRPIREIBE » UEHFMEERRIT ELE
AIFFERRANKRERIR - ZRESIHRE > EXEHEE
IFREEGFERBREZEHELERNRERR - 7R
SHRPIEUNEESGRIE LRI S BLER X AT MER
BARRHEE -

The 17th lecture of the UM Scholar Research Forum
was held on 26 February. Xiaoging Fu, professor in
the Faculty of Business and Administration held a talk
titled ‘Responsible Investing in the Gaming Industry’.

RS nZNEEEMT Al KR EfR

Jiantao Zhou gives talk on how to distinguish
truth from falsehood in era of generative Al

DRABAMESEE) 2F5+/\5B102024F38228%
17 HRARKBRERRENNEANE SHHYHE
HEREMEREHEERZEU TERAAFANERER)
ABERIESR o BE L > FESESHTEAIZEMEGEED
SRNEEEER » ML T ERXAINELGESREE
ZRESTHNERER o thRFERRM P A H RAYHIE
B > WERABI T EPRIRE o I BREBESEEN
BT —RBEENRERBTRARMN - SEBGRHBERA
DeepfakefRSAM A RAIGCHAIBAMT o E—F s > £
AIERMTAISIT & RBIEBE T » PR MERKINERE -
BIARA—RAREENEHESINBFRIERE o 5
7 BEHE—IE > MEFERAEAHBENSHIH
HAES > EIREE MK HAERIRES - UERAGE &
EFNERRIER ©
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EEESF IR Professor Xiaoging Fu

Prof Fu discussed the transformation of responsible
investment from a portfolio strategy that typically
excludes investments in specific industries (such as
tobacco, alcohol, and gaming) to an investment process
that integrates environmental, social, and corporate
governance (ESG) issues into investment decision-making
in order to manage risk better and generate sustainable,
long-term returns. She mentioned that this transformation
raised the question of whether social responsibility would
affect the investment decisions of institutional investors
in the gaming industry. She also investigated the impact
of Macao SAR Government’ s ESG initiatives on the
institutional ownership of casino firms in Macao.

BEEHIE Professor Jiantao Zhou

The 18th lecture of the UM Scholar Research Forum
was held on 22 March. Jiantao Zhou, professor in the
Department of Computer and Information Science of
the Faculty of Science and Technology and the State Key
Laboratory of Internet of Things for Smart City held a
talk titled ‘Eliminate Fake and Retain Real in the Era of
Generative Al . During the talk, Prof Zhou, who has many
years of research experience in the field of Al security and
forensics, explained the basic concepts of generative Al
and its practical applications in various scenarios, and
analysed the potential risks. He also introduced the three
main techniques for forgery detection, namely image
forgery detection, deepfake video detection, Al-generated
content (AIGC) detection.
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BEKAZEASNERNBERE

Jianbo Wan gives talk on how Panax plants

resist pathogen invasion

DRARZAMZEHEE 2H5TNBER2024F45238%
7 BRAPERENRNR PEEENEEREMER
EERFRIETESERU (BRASBEREYNE TR
EEMERF HBRRER - BEL > BREKERNET
FREE = RSN ~ MIBDMRACEMS » WaBll 7 ¥y rhEs
—EEETHDONRRFENEINER - RT > BYAE
HIRIETNREEE - BEEEREAHEYRBEEIRS
HAPCEMEFEYEFTHEEERFA - BRKAE
T N lEIA R R S A IR =t BRI AL B AR R AR
BR-AEEE KRBNRAZ CELEEEMINE TR R
PR - 2B RBAEERASBEVNETRITBREA
2 WRREEYIRRENRERHETEE -

The 19th lecture of the UM Scholar Research Forum was

FBR S ZE BT

Pengzhan Sun gives talk on graphene

research

DRARBAMEHEE 2F5 - +#102024F9824H
2T HRKERYIERME T2 RREEHR AR
UTA TE) NAREBRREES @By 7?1 HERKRE
# e RIERIEHASFEZHEEMRFAHN  TEFEE
BE B WS MHERNARL ZEME - AMEES
A BEAERREM _HRERIFERTEEE  HS
B sEsT 2R EPR A REETIRIEN SR EE o 22T > A5
BROZMEENBAEHREHAEEEMENDRSEME
1% BREEREHNASGEEARILAEEARNREK
ERBTSEIVEHER - thXUZAEBRERER » &
RENFREFBAEHER (EROFRIEZNHR
RFEEZFE) BIRR - 1AM KA R R T MR
A B EBOREMAMA R R -

The 20th lecture of the UM Scholar Research Forum
was held on 24 September. Pengzhan Sun, assistant

BERHIE Professor Jianbo Wan

held on 24 April. Jianbo Wan, professor and programme
coordinator at the Institute of Chinese Medical Sciences
and the State Key Laboratory of Quality Research in
Chinese Medicine held a talk titled ‘Natural Defense Shield:
Deciphering the Two-component Chemical Defense System
of Panax Plants’ . During the talk, Prof Zhou first presented
the efficacy, geographical distribution and chemical
composition of Chinese medicine Panax notoginseng. He
also explained how he discovered the two-component
chemical defence system in the leaves of Panax notoginseng,
which contributes to our understanding of how Panax plants
resist pathogen invasion and provides insights into the
development of green pesticides.

HISB#IE Professor Pengzhan Sun

professor in the Institute of Applied Physics and Materials
Engineering held a talk titled ‘How Permeable is the
Impermeable Graphene? . During the talk, Prof Sun
mentioned that graphene, which consists of only one
atomic layer of carbon atoms, is a two-dimensional
material with excellent electronic, optical, and mechanical
properties. He also explained how his innovative device,
which consists of small monocrystalline containers
tightly sealed with graphene, can significantly improve
the accuracy of detecting gas permeation through
membranes by eight to nine orders of magnitude
compared to the previous highest standards in the field.
The relevant research provides new perspectives to the
research community and helps promote the applications
of nanotechnology and new materials.



HHTE D ZREBMS KPS IEREE
Henry Kwok Hang Fai gives talk on research into
new cancer treatments using animal venoms

DRARSAZEHEE) 25— +—:81020245F10822
H%17 » BRABRRAZZ2REVBE R R T EBHTELU
MEBMERNSHIBTURENTRE BN ZHAR
AR o BITENABIBEI0ER - FRIFA/EZ100ZERE
1EEYRZRIR - BREZEANEYFREESR - 2Am » 1§
FRAREFRH T ELOLIESTEELEYT 0 REFRE
TRZ—WEBERFEUE - ALt > FHTIERAZ Lt 22
ZEITNAEEMRFBEENEFENTRESRZK
DR BERERSROTUE S KA X2 EERN RN ATE
& - EREIRE - HEERGRRE - STRRAH -

The 21st lecture of the UM Scholar Research Forum was
held on 22 October. Henry Hang Fai Kwok, head of the
Department of Biomedical Sciences of the Faculty of

TN FEHRRUHET R

Zhi Liu gives talk on statistics in data

science age

DRASAZEHEE) 25—+ 812024511827
HZET » HRARRZERBBABIRIEU THERAH
MEtR ) RENZHEMARR - AENMBERBERA
RTEERAUTEELEESENHIE - Blt > EREREE
BEHRE KM NHEEREM—ERK - B Rt
BEAUBBALEMNEN > SERBRBREMRTRMA
DEERMKMZIE o FE TR OSSR RERN & RE
12 URiER—EEHBE FRERS G ZNERER -
EMERE 0 AEERIBER > ORRATI

The 22nd lecture of the UM Scholar Research Forum
was held on 27 November. Zhi Liu, professor in the
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ZOHTHEHIR Professor Henry Hang Fai Kwok

Health Sciences held a talk titled ‘Looking into New
Cures from Animal Venoms to Fight against Cancer’.
During the talk, Prof Kwok mentioned that venoms, which
contain more than 100 different compounds, have been
extensively utilised for drug development over the past
three decades. However, less than one-thousandth of the
estimated 10 to 50 million compounds in venom libraries
have been identified and characterised. Prof Kwok
then explained how to identify and characterise novel
venom-based peptides with anti-cancer properties, and
discussed the latest research advancements in delivering
these peptides to cancer cells.

5% Professor Zhi Liu

Department of Mathematics of the UM Faculty of Science
and Technology held a talk titled ‘Statistics in Data
Science Age’ . During the talk, Prof Liu highlighted the
growing need to effectively process the constant stream of
data generated in various industries in the era of big data
to support social development, and that statistics provide
robust theoretical and technical support for this need. He
also gave an overview of the origins and development of
statistics, and illustrated the important role of statistics
through several simple examples.
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UM presents findings of Boao research project
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IMBEEMNmE MERS2IRIEAEMELR A Platform in Macao, Guided by Boao Forum for Asia’ s
ZAlEEDHEEERERAIESNAE) RERmeR Initiative on “Constructing a New Framework for Global
202442827 A1 R AT o SZHIZCIEE S1BETNGEE Science and Technology Governance”™ was held at UM
R R LRSS R ST ERFIESeNEET - on 27 February 2024. Commissioned by the Boao Forum

AR BB » T T N S RSP S B o for Asia (BFA) Macao Committee for Guangdong-Hong
Kong-Macao Greater Bay Area Development, the UM

research team conducted the research with funding from
The Report Presentation on ‘Research on Building the Macao Foundation. The report is highly regarded by
an International Science and Technology Innovation the Boao Forum for Asia Research Institute.
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RARRARI MIECF R it

PR =IERIAA RN 20245382807 120244
BEFERIRREFERERENREE) (2024 MIECF) B
¢ 3%—m%§$ﬂﬂi%‘%ﬁ’\]%§%§& ) BB R ST
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HASPETRREINIREIE - RRBHIRAR
Eﬁﬁ}z% BiE | —  BRARBEESERBAREERS
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MRR et 5 = BHRZREBKARIZBIZHEN (£
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EXHTEEH) [RPIBioPeTechIBRE LAY o

Three research projects of UM are being showcased at the
2024 Macao International Environmental Co-operation Forum
& Exhibition (2024 MIECF) on 28 March 2024, attracting great
attention from guests and attendees. The UM research teams
have also established business connections with several
enterprises. The event has effectively enhanced the impact
of UM’ s research results and promoted the exchange and
cooperation between the university and enterprises in the field
of environmental protection. The research projects showcased

Hat

at the exhibition include (1) ‘Chip Design for Device-to-Device
Bi-Directional Charging’ developed by Yan Lu, professor at
the State Key Laboratory of Analog and Mixed-Signal VLSI; (2)
‘Applications of Multi-copter Unmanned Aerial Vehicle (UAV)
for Atmospheric Measurements in South China’ developed
by Yongjie Li, associate professor in the Faculty of Science
and Technology; and (3) ‘Macau BioPeTech Eco-friendly BSG
Cat Litter’ developed by an entrepreneurial team of a UM
residential college.

RAZ2 TESHHES) (EHRRAREL

FPRZERESHSFHBEEERZTRMRASTHER
EE (HFEE) M024F68 BHARESERAESIFE
PRINERTT o ZQKZJ’QEE@J?%HX TR SR/ A RS — R A # —

TEEIRGA —RHERIRN A TUEENRZRESASIE o
BRPIRSPTERB RS « PRERM SR B ER T E

BB HEERAT AR RBVZ RS
BRI ERHRE ER S 1ER r‘j

H @Rt
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The ‘Macao, Henggin and Zhuhai Industry-University-
Research Collaboration Meeting’ , organised by the Science
and Technology Development Fund (FDCT) and the Zhuhai
Municipal Science and Technology Innovation Bureau,
was successfully held in Henggin on 13 June 2024. UM sent
four research teams from the fields of precision medicine,
traditional Chinese medicine, and new materials to participate
in this event, demonstrating their innovative and promising
research achievements. One of the teams successfully signed
a Letter of Intent for Cooperation with a mainland enterprise.
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RAZIERRRRN R TR EL

RFIRBEIERIARBERIN2024F108487E
FTERFITRERE  BARTHRAETESER
PAMEERR - MARHMRRERAE « KI2EEE
18 > BIESTERAR RATEFCEENER » RS —F5=
ERRE R o

The University of Macau (UM) is showcasing nine research
projects and products at the 10th Macau Industrial Products
Show on 4 October 2024, providing the public with an
opportunity to learn about the university’ s achievements
in industrial research and technology transfer. Five research
projects developed at UM and four products launched by
companies incubated at UM, covering innovative technology
and ‘bighealth’, are showcased at the fair.

89 IHR AR RN AR L

EPIABEIIBRIAAL RH2024F 108 18H7E 12024
MEBBEAIMRRE BE  REEERBERM - BR
B2~ TREMREE « £t 2HEE « B IRIT
SRR FRE > E-RRENEgENSEREIRE
T WERBZREFET T AREE o MARRRKENRE
BRI FRMERE -

The University of Macau (UM) is showcasing 89 research
achievements at the ‘Science and Technology Week 2024
and Exhibition of Achievements in Science and Technology
Innovation” on 18 October 2024. The achievements cover
various fields, including information and communication
technology, natural sciences, engineering and materials
science, life sciences and medicine, Chinese medicine, and

environmental and energy technology. The exhibits have

attracted great attention from guests and participants, and
the university has established connections with a number
of enterprises. Yonghua Song, rector of UM, also gave a
presentation during the event.



2024 KEEMSZHEEMNER - BRARHRFIDwIE
Greater Bay Area Science Forum 2024 held in Guangzhou,
UM holds Macao Forum

RO4XEEMNSERE ) REMBEDVET > K5
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The ‘Greater Bay Area Science Forum 2024’ was held in
Nansha, Guangzhou. This year, the forum introduced the

pamp STHE

- o »
Technology and Innovation = Diversified I}--ulpm-n'l.al' Maca .

‘Macao Forum’ , which was held at the University of Macau
(UM) to enhance exchanges and cooperation in science and
technology and collaborative innovation, and promote high-
quality development in the Guangdong-Hong Kong-
Macao Greater Bay Area. The ‘Greater Bay Area Science Forum
2024 Macao Forum’, themed ‘Technology and Innovation -
Diversified Development of Macao’, brought together 400
renowned scientists, scholars, researchers, technology experts,
and students from around the world. It featured keynote
speeches and the Roundtable Scientific Dialogue. The ‘Sub-
Forum of Brain Science and Brain-Inspired Intelligence
Technology & Sub-Forum of Macau Cognitive and Brain
Science’ and the ‘Parallel Session on Artificial Intelligence
and Robotics’ were also held concurrently, bringing together
nearly 100 experts and scholars from home and abroad.
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BEHRPIRE -
A delegation led by Xia Bing, deputy director of the China

Association for International Exchange of Personnel, visited
the University of Macau (UM) on 30 January 2024.

20242 B 26 B BEEERKEHEREREARGRELEY
BHSFo
A delegation from Sinopharm visited ICMS on 26 February 2024.

it - S
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A delegation led by Fang Li, secretary
of Wuxi Municipal Xishan District Party
Committee, visited the University of
Macau (UM) on 20 March 2024.
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2024 F 2829 H ) BRERERM
BERIAZSXESHEFMARE -

A delegation led by Wang Yueqin,
director-general of the Department
of Science and Technology of
Guangdong Province, visited the
University of Macau (UM) on 29
February 2024.

R N B
J H UNIVERSIDADE DE MACAU
Z UNIVERSITY OF MACAL
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RPN BEITRFIE 2R ORI RFREMN
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A delegation led by Lei Wai Seng,
deputy director of the Islands
Healthcare Complex - Macao Medical
Center of Peking Union Medical College
Hospital (Macao Union Hospital),
visited the University of Macau (UM) on
16 September 2024.

154



o
RAAREEG <\

2024/2025 FX& 2024/2025 Membership //

185



"% Name

o
FRBE (I Affiliated Unit
£ BIRRE (FH3%) B
Chair Vice Rector (Research) Prof. Wei GE
wE RARTS S A E R I A E T E B
Secretary Interim Director of RSKTO Prof. Jiantao ZHOU
AX 2 Z=7&B Prof. Defeng LI
Faculty of Arts and Humanities s&#8 Prof. Ellen Ying ZHANG
TRHEESM EE = Prof. Raymond Chi Ho LOI
Faculty of Business Administration Z1=14E& Prof. Degui LI
HEER A BRBA Prof. Mingming ZHOU
Faculty of Education 1551 Prof. Xiufeng LIU
R 22 #R1Z#0 Prof. Renhe XU
Faculty of Health Sciences B2 ZE Prof. Wenhua ZHENG
=11 253 Prof. Dan WEI
Faculty of Law T E5H Prof. Yilin WANG
HER 28k Prof. Richard FITZGERALD
Faculty of Social Sciences KB Prof. Tianji CAl
R 220 £/\)I| Prof. Xiao-Chuan CAl
Faculty of Science and Technology =8 Prof. Kun Pang KOU
3 4 B FERE
O/ Graduate School Prof. Pak Kin WONG
e FE PB4 I8 R i) AR BR 55 —
Institute of Applied Physics and Materials o
ma Engineering Prof. Handong SUN
Member DR
BRI B8
Institute of Collaborative Innovation Prof. Cheng-Zhong XU
FREEREM I BeR
Institute of Chinese Medical Sciences Prof. Xin CHEN
BE

MBFHZER
Institute of Microelectronics

Prof. Man Kay LAW

R RS ERB AR IR ENBRERKER,
ERE (RFIRE)

State Key Laboratory of Analog and Mixed-
Signal VLSI (University of Macau)

AR
Prof. Sai Weng SIN

N\

BEETYHBEERERERE (RFIRSE)

B =

for Smart City (University of Macau)

State Key Laboratory of Internet of Things

FHEOEMRERERERE (RFIRE) =8

State Key Laboratory of Quality Research Prof Pemn X

in Chinese Medicine (University of Macau) ’ &
B~

Prof. Shaodan MA
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