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WELCOME MESSAGE

Welcome to the annual report of the Faculty of Data Science (FDS), City University of
Macau! We are thrilled to share with vou the many accomplishments and
milestones achieved by our faculty, students, and researchers over the past year.

As a fast-growing institution in data science education and research, we continue to
grow tremendously and to push the boundaries of knowledge and innovation in this
rapidly evelving field. We have successfully gained the accreditation of cur new
programs in Bachelor of Computer Science, Master of Computer Science and PhD in
Caomputer Science, respectively, and have successfully recruited new students into
these programs for the 2023/2024 academic year, Together with Central MinZu
University, we have successfully recruited our first batch of 120 high qguality students
into the joint program in “Data Science and Big Data Technology" in Hainan. We alsc
have gone through the re-accreditation process for our existing proegrams of
Bachelor of Intelligent Technology and Services, Master of Data Science and PhD in
Data Science, respectively, with the Education Quality Evaluation Agency of the
Ministry of Education.

Our academics and students have made significant contributions in research to
various areas of computer science, including artificial intelligence, information
security, and data science, and their applications in various areas.

In this report, vou will l2arn about the exciting achievements in Teaching and
learning and research projects conducted by our academics and students, including
collaborations with industry partners and government agencies. You will also read
about our new academic programs and curriculum designed to meet the growing
demand for computer science professionals.

Our commitment to excellence, development, and inclusion is reflected in our
efforts to create a welcoming environment for all members of our community. We
believe that a development and inclusive environment Tosters crealiviby,
collaboration, and innovation, which are essential for excellence in computer science
research and education,

We hope that this report will give you a sense of pride in being part of the Faculty of
Data Science and inspire you to join us in shaping the future of the faculty.
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Brief overview of the Faculty of Data Science

We have been growing rapidly in the last few years. At the end of 2022, the Faculty of Data Science
had 662 students, 10 full-time academics and 3 professional staff. These numbers have increased to
1071, 25, and 4, respectively at the end of 2023.

Snapshot of FDS staff and student numbers at the end of 2023

Student numbers and levels. As shown in Table 1, FDS has 1071 students in all levels at the end of

2023.

Table 1. Student numbers

FDS Program Overview
Student Number
Program Name
Year1l | Year2 | Year3 | Year 4 | Deferral | Total
Bachelor of Intelligent Technology and
174 184 158 60 576
Services
Bachelor of Computer Science 39 39
The joint program with
119 119
the Central MinZu University in Hainan
Master of Data Science 77 78 4 159
Master of Computer Science 39 39
Doctor of Data Science 37 39 19 12 107
Doctor of Computer Science 32 32
Total Student Number | 517 301 117 60 16 1071

Where 12% are PhD students, 18% are master students and 70% are

respectively, as shown in Table 2.

Table 2. Student levels

undergraduate students,

Ph.D. Masters Bachelors Total
139 198 734 1071
12% 18% 70% 100%




Academic and professional staff numbers. At the end of 2023, FDS have 25 full-time academics and 4
professional staff. Among the 25 full-time academics, 2 of them are full professors, 3 associate
professors, 16 assistant professors, 2 lecturers and 2 specially appointed professors.

Five additional academics will join the faculty in January 2024, making the number of full-time
academics in the faculty to be 30. We are also recruiting an additional 22 new academics for the
2024/2025 academic year, and these new academics will join the faculty from August 2024. Therefore,
the planned total number of academics in the faculty will be over 50 in 2024.

Snapshot of FDS publication numbers at the end of 2023

Table 3 shows FDS has published 91 papers during 2023. Among the 91 number of publications, 64 are
SCl indexed papers, and 52 of them belong to the JCR Q1. Table 3 also shows these numbers in 2022
as a comparation.

Table 3. Publication numbers in 2022 and 2023

CSSCI Core | General
Q1 Q2-Q4| ElI |Monograph ESCI |SCl Indexed| Total
Journal Journal
2022 41 21 14 1 1 0 2 62 80
2023 52 12 19 5 0 2 1 64 91




Teaching and learning

We have achieved tremendous outcomes in teaching and learning in 2023. Our new programs in
computer science have started to recruit new students and all our existing programs have successfully
gone through the re-accreditation process.

New programs and re-accreditation of existing programs in 2023

At the end of 2022, FDS had the following 3 programs:

. Bachelor of Intelligent Technology and Services, with an annual quota of 200.
J Master of Data Science, with an annual quota of 80.

. PhD in Data Science, with an annual quota of 40.

In 2023, 3 new programs and 1 joint program have been added into FDS offering. Therefore, FDS is
currently running 2 PhD programs, 2 master programs and 2 bachelor programs, plus one joint
program with the Central MinZu University in Hainan:

. Bachelor of Intelligent Technology and Services, with an annual quota of 200.

. Bachelor of Computer Science, 2023 quota was 60. Will be increase to 200.

J Master of Data Science, with an annual quota of 80.

. Master of Computer Science, 2023 quota was 40. Will be increased to 80.

. PhD in Data Science, with an annual quota of 40.

J PhD in Computer Science, with an annual quota of 40.

. The joint program with the Central MinZu University in Hainan, with an annual quota of 120.

A highlight of 2023 achievement in teaching and learning is the success of going through the re-
accreditation process for our existing programs of Bachelor of Intelligent Technology and Services,
Master of Data Science and PhD in Data Science, respectively, with the Education Quality Evaluation
Agency of the Ministry of Education. These programs have received high commendations by the
Agency. In particular, the Agency’s assessment for our Bachelor of Intelligent Technology and Services
program is “well demonstrating the program characteristics of the cross-integration of intelligent
technology and modern services.” The assessment for our Master of Data Science program is “the
master's degree program with clear, strong and in-depth objectives is offered, and the interdisciplinary
and diversified talent training model is explored”. For our PhD in Data Science program, the assessment
is “The program has distinctive characteristics and has had a great impact on domestic and
international academic circles.” Of course, a critical recommendation for all our existing programs is
the lack of full-time academics, and we are in the process of recruiting more academics in the coming
years.



Student organization activities, achievements, and awards

Table 4. Student organization activities

No. of
Activities Name Date . Participants Group
participants
Academic seminar : # 2ZLPF %] AIGC &2 2022 ALy 4 o
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BEGEE B foi & 2022 & L7 7 4
Academic seminar : Demystifying Deep 2022 &R LA T 4
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2023/05/10 40 2022 R LAY 2
Prlikd SIA s Rk
FDS > #8575 & $f7 »
Academic symposium: Academic salon | 2023/05/25 130 2022 2R LY 4
2022 g LA g 4
Academic seminar : My View on
2023/09/07 40 2023 gLy 4
Research Methodology
Academic seminar @ A 1 4 SRR B 2023 Aty 4
3 , 2023/11/10 120
e \:&ﬁ;:;y%;p;. fLe g 2023 & 1y 4
Academic seminar : Towards Robust 2023 BAA LAY 2
. 2023/11/20 80 o ‘
Autonomous Driving Systems 2023 g Ly 4
FDS > #8574 47 >
Academic symposium: Academic salon | 2023/12/15 180 2023 &AL AT A
2023 mfE Ly 4

Table 5. Student achievements and awards
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Competition Name Type Date Awards Awardees
Awardees
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Alumni

Bachelor of Intelligent Technology and Service Program

The Bachelor of Intelligent Technology and Service program at our prestigious faculty has produced 43
talented graduates with an impressive graduate rate of 93.5% in the academic year 2022-2023.Many
graduates have chosen to pursue master's degrees, with six accepted into the Master of Data Science
program at the City University of Macau and two at the University of Technology of Macau. Eight
graduates have chosen to study abroad, with three in the UK, four in Australia, and one in Singapore.
Our graduates’ study at world-class educational institutions such as the Australian National University,
Sydney University, Melbourne University, National University of Singapore, and University College
London. The success of our alumni demonstrates their hard work, dedication, and the quality of
education provided by our institution. We are confident they will continue to make significant
contributions to their fields.

Master of Data Science Program

Since the Master of Science in Data Science program began, 119 graduates have graduated from the
University. According to the graduate survey report from class 2018 to class 2021, the most graduates
were male (75.9%), while females accounted for a smaller proportion (24.1%). Most graduates came
from mainland China (96.6%), with only one graduate from Macau (3.4%). Regarding professional
prospects, most graduates held an optimistic attitude (44.8%), some had a relatively optimistic attitude
(41.4%), a minority expressed no opinion (6.9%), and some felt confused (6.9%). Currently, most
graduates were already employed (58.6%), while a minority chose to pursue further studies (41.4%).

Employment:

The employed graduates (58.6%) were engaged in data science-related work (41.2%), followed by
network engineering and security (11.8%), software development (11.8%) and other fields (35.2%).
Most of these graduates worked in mainland China (88.2%), with a small number working in Macau
(11.8%). The main factors influencing their choice of current job were salary and benefits (35.3%),
followed by popular industry (23.5%) and related to studying in their field (23.5%), followed by family
hospitals (11.8%) and personal interest (5.9%). And their future job plans are mainly to continue
working in the same company (88.2%), followed by plans to join other companies in data science-
related industries (5.9%), and other unemployed (5.9%)

Further Studies:

Among the graduates who chose to pursue further studies (41.4%), the vast majority are pursuing
doctoral degrees (87.3%), while the remainder are enrolled in other professional programs or a second
master’s degree (12.7%). In terms of field choice, an overwhelming majority (94.6%) continue to
deepen their expertise in related cutting-edge areas such as Data Science, Artificial Intelligence, and
Computer Science, with the remaining (5.4%) branching into other disciplines. Their primary goals are
academic research (61.8%) and industry-oriented research roles (38.2%). As for perceived advantages
in admission, the leading factor is individual capability and research potential (45.7%), followed by
academic record (34.3%) and recommendations or research experience (20.0%).
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Doctor of Data Science Program

Since the Doctor of Science in Data Science program began, 50 graduates have graduated from the
University. According to the graduate survey report from class 2018 to class 2021, the most graduates
were male (82%), while females accounted for a smaller proportion (18%). Most graduates came from
mainland China (88%), with only one graduate from Macau (8%) and came from other places (4%).
Regarding professional prospects, most graduates held an optimistic attitude (88%), some had a
relatively optimistic attitude (12%). Currently, most graduates are already employed (92%), while a
minority chose to start their own business (4%), and doctoral student (4%).

Employment:

According to the graduate survey report from class 2018 to class 2021, the employed graduates were
involved in data science-related work (56%), while a minority related to computer and data education
(20%), followed by network engineering and security (4%), software development (8%), and other
industry (12%). Most of these graduates were employed in mainland China (88%), with a small number
working in Hong Kong (4%) and Macau (8%). The primary factor influencing their choice of current job
was personal interest (28%), followed by relevance to their field of study (32%), their own ability (20%),
salary and benefits (4%), and others (16%).

Entrepreneurship:

About 4% of doctoral graduates started their own businesses, all in the technology sector. This trend
highlights the role of PhD talent in driving innovation and economic growth through tech-based
ventures.
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Research and Innovation

Overview of research areas and focus

In 2023, our faculty has achieved remarkable progress in research and innovation. Our dedication to
pushing the boundaries of data science has led to several groundbreaking projects with the total
amount of 5,310,000 MOP. One of the most notable funded projects was a collaboration between
several faculty members and external partners to develop a cross-domain platform.

In addition to the funded projects, our faculty has published many papers in top-tier journals and
conferences. These publications cover a range of topics, including cybersecurity, Al and bioinformatics.

To further share the expertise and knowledge, our faculty members have participated and delivered
keynote speeches in various events. These events provide an opportunity for our faculty members to
share the latest research findings and insights on the future of data science. As keynote speakers, they
have delivered presentations on topics such as the latest trends in Al security, the future of ChatGPT,
the future talent plan in data science, and the impact of female scientists.

Our faculty has made significant progress in research and innovation in 2023. The projects have
received funding, our work has been published widely, and we have built solid collaborations with
prestige organizations. With our staff's continued dedication and passion for data science, our faculty
looks forward to making even more advancements in the field in the years to come.

Funded research projects

In 2023, we have attracted around 5,310,000 research funding in 2023. The areas ranged from
cybersecurity, healthcare data analytics, collaborative platform and Artificial Intelligence. Those grants
can support our faculty to contribution to the development of Macau and Greater Bay Area.

Table 6. Funded research projects in 2023

. . . . Principal Key findings and
Ref | Funding Unit | Project Title |Grant Amount .
Investigator breakthroughs
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Publications

CSSCl Core | General
Ql Q2-Q4| ElI |Monograph ESCI |SCI Indexed| Total
Journal Journal
2022 41 21 14 1 1 0 2 62 80
2023 52 12 19 5 0 2 1 64 91

In 2023, we have published 91 papers in total. Among them, 64 papers are SCl indexed, and more than

50% are from Q1 journals. We have published some world-recognized journals such as TIFS

(cybersecurity), IEEE Transaction on Computers (Data Engineering), and ACM Computing Surveys. The

topics are aligned with the future research directions of our faculty.

Notable publications and their impacts

Here we have highlighted some key publication and their impact on the communities:

Machine unlearning: A survey. H Xu, T Zhu, L Zhang, W Zhou, PS Yu ACM Computing Surveys 56
(1), 1-36.

This paper focuses on a new area named machine unlearning; this is the first survey paper that
has published on ACM Computing Survey in this area. In a very short time, the paper has been
cited over 30 times.

Wang, Y., Peng, Y., Liu, X, Ying, Z., Cui, J., Niu, D., & Xia, X. (2023). aChain: A SQL-empowered
Analytical Blockchain as a Database. IEEE Transactions on Computers.

This paper proposed a new query scheme in Blockchain database, which shows a new paradigm
of Blockchain database.

Fedrecovery: Differentially private machine unlearning for federated learning frameworks. L
Zhang, T Zhu, H Zhang, P Xiong, W Zhou. IEEE Transactions on Information Forensics and Security.
2023.

This paper proposed a practical way to protect a client from a federated learning platform, which
builds a new foundation of federated learning area.

Invited talks, keynote speeches, and conference engagements

In 2023, our faculty has organized, and our staff members have participated in multiple events. These

events can help us to communicate with other organizations, accelerating collaboration with other

organizations and sharing our latest research and insight with others.
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1. The list of faculty members who have participated in academic seminars as guest speakers
Table 7. Faculty members who have participated in academic seminars
Ref Event Name Organizer Date Keynote Speaker
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2. The list of hosted academic seminars

Table 8. Hosted academic seminars

Ref Event Name Organizer Date Participate
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3. The list of state policy related events
Table 9. State policy related events
Ref Event Name Organizer Date Participate
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Faculty Development and Achievements

Academic hiring and promotions

Table 11. Recruitment plan for academic staff

Associate Assistant
Professors Lecturers
Professors Professors
Year 23/24 Semester 1 0 0 9 0
Year 23/24 Semester 2 2 1 2 0
Sub-Total 2 1 11 0
Total new academic Staff 14

In the past year, we have successfully recruited 14 new staff, including two prestige professor, one
associate professor and 11 associate professors. Their research areas cover Al, cybersecurity, Data
analytics, and Bioinformatics. All our new staff have the oversea learning experiences.

Recruitment Strategy and Promotions

A. Through overseas visits for recruitment
Following last year's visits to Australia, Singapore, or other countries and regions, directly conduct
preliminary face-to-face exchanges, and then guide them into the recruitment system of our university.

B. Through recommendations from partner universities

Establish cooperation with other universities and institutions, such as cooperation with well-known
domestic and foreign universities and research institutions, to carry out joint training, exchange visits,
and other activities to expand the source of talents.

C. Attracting talent through project exchanges or academic conferences

i. Actively participate in domestic and international academic conferences and seminars to enhance
the visibility and influence of the college, attracting more outstanding talents to join.

ii. Encourage teachers and researchers to participate in the exchange of research projects, not only to
improve the research capabilities and level of achievements but also to attract more outstanding
talents to join.

D. Attracting talent through internal talent optimization system of the faculty

i. Provide good teacher training and development plans to help teachers continuously improve their
professional skills and academic level.

ii. Establish an effective team cooperation mechanism to improve work efficiency and level of
achievement.

iii. Provide a good international platform and exchange opportunities, encouraging teachers and
researchers to participate in international cooperation and exchange activities.
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Awards and honors received by faculty members

Our faculty has encouraged our staff and students to participate in various competitions internally and

externally. For example, our team has been awarded No.1 in Huawei ICT competition in Macao.

Table 12. Awards received by faculty members

Competition Name Awards Awardees Instructor Date
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Leadership roles and contributions in professional organizations

We encourage our faculty members to take diverse leadership roles in the community. These activities
can help us train our members to be future leaders and contribute our faculty members’ expertise to
the communities.

Table 13. Leadership roles in Macau society
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Retirements and farewells

In 2023, our colleague professor Cai Zhiming took a new role and left our faculty. He joined city
university of Macau in 2016 and moved to our faculty from 2022. It is a pity that he left our faculty

from 2023, but we are grateful that he will have a new start in a higher career pursuit.
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Strategic Planning and Future Directions

Vision and mission statement

We are committed to building the Faculty of Data Science into a leading research organization and
education platform in Macao and for the Guangdong-Hong Kong-Macao Greater Bay Area. Through
cutting-edge technology exploration, inter-disciplinary cooperation and innovative talent cultivation,
we will promote the widespread application of data science in scientific research, industry and social
services. We will continuously providing strong education and intellectual support for the sustainable
development and digital transformation of Macao and the Greater Bay Area. We will work closely with
all walks of life to jointly promote knowledge innovation and technology application in the field of data
science, follow the glorious tradition of our City University of Macau of patriotism and love for Macao,
tell Chinese stories well, promote Chinese culture, and "root in Macao and integrate into the Bay Area".
The mission of our faculty is to integrate into the overall development of our country and contribute
to the talent cultivation of the Guangdong-Hong Kong-Macao Greater Bay Area.

Goals and objectives for the upcoming years
To realize our vision, in the next 3-5 years, we have the following goals:

® We plan to enter the top 500 in ARWU of data science subject by 2027;

® Establish a key laboratory at or upper the provincial level that leads by the faculty of data science;
® Our new major, Electronic Computer Engineering (Bachelor, Master and Doctoral programs), can
be approved by the Education and Youth Development Bureau of Macau;

The student-teacher ratio of the faculty can be reached to 18:1;

® Within 3 years, our student numbers reach 2000.

Challenges and opportunities

To achieve these goals, our Faculty of Data Science will face several challenges and opportunities:
Challenge:

Interdisciplinary cooperation and communication: The wide application of data science in scientific
research, industry and social services requires us to have close interdisciplinary cooperation with other
colleges and fields. However, there may be differences in knowledge systems and research methods in
different fields, and how to communicate and cooperate effectively is an important challenge.

Technology updates and iterations: Technologies and tools in the field of data science are constantly
developing and updating, requiring staff and students in our faculty to maintain continuous lifelong
learning to catch up with technology. At the same time, we also need to constantly update and
optimize the curriculum to ensure that our teaching content keeps pace with industry needs.
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Attracting high intelligence talents: Attracting the best data science talents has always been an
important task of our faculty. We face competition with universities around the world. We strive to
provide these talents with high-quality research resources and environment, as well as necessary
support and services to help them transition smoothly and integrate into the new environment.

Opportunities:

Opportunities for recent great development of City University of Macau: Our has ushered in great
development opportunities in the international environment and scientific and technological
resources in recent years. We have more students, better researchers, and greater investment in
education, and greater social support. Our School of Data Science must continue to make progress and
promote the development of the school under this major development trend.

Opportunities of rising of artificial intelligence and big data: The rapid development of artificial
intelligence and big data has provided powerful tools and algorithms for data science, helping us to
better process and analyze data. At the same time, these technological advances also provide us with
new research directions and application areas. This enables our college to better find our own
positions in industry, academia and research development.

Society's demand for data science is growing: With the acceleration of digital transformation, the
demand for data science from all areas continues to grow. In scientific research, industry or social
services, we are required to provide professional support and solutions. This provides our graduates
with a broad job market and development prospects.

Our School of Data Science faces some challenges as well as many incredible opportunities. We need
to actively respond to those challenges and make full use of those opportunities to promote our faculty
with the scientific research, industry and social progress of the Greater Bay Area.
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Conclusion

As the year ends, this is a moment's report to reflect on our 2023.

This year, we welcomed new staff and new students, and we hosted an incredible number of student
and staff events. There were announcements of new, groundbreaking partnerships and an abundance
of achievements for our professional and academic staff. There was farewell for our old colleague and
new members we welcomed into our faculty.

We couldn’t have achieved any of this without our faculty members. Their dedication, generosity and
thoughtfulness for one another over the past 12 months have contributed to our faculty growing
stronger and more confident than ever.

We also entered the new stage of 2024, guided by a new set of initiatives that continue to propel us

on the path to becoming a leading faculty of data science that has be and will be recognized by the
world.
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