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Rector’'s Message

With the full support of the Central Government,
the Macao SAR Government, and all sectors of the
society and the joint efforts of all academic staff
and students, the University of Macau (UM) has
developed into a renowned international university
integrating Chinese and Western cultures. It is
also one of the most comprehensive universities
on the west coast of the Greater Bay Area (GBA).
Since its relocation to the new campus in Henggin
in 2014, UM has enjoyed a first-class teaching and
research environment. Significant improvements
have been made on the fronts of the quality of
its academic programmes, number of staff and
students, scientific research output, and invention
patents, reflecting the fruitful cooperation between
Guangdong and Macao.

Adopting an approach of leveraging its unique
characteristics and advantages, and strengthening
cooperation, UM has formed a strategic layout of
"3+3+3+3" for scientific research. The University
fully supports the development of its State Key
Laboratories of Quality Research in Chinese
Medicine, Analog and Mixed-Signal VLSI, and
Internet of Things for Smart City, with a focus
on the development of precision medicine,
advanced materials, and regional oceans. It is
also actively developing three interdisciplinary
research platforms: cognition and brain science,
data science, artificial intelligence and robotics,
jointly with the other three research platforms
in humanities and social science, namely, the
Institute of Advanced Studies in Humanities and
Social Sciences, the Centre for Macao Studies,
and the Asia-Pacific Academy of Economics and
Management.

UM has ten disciplines listed among the top 1%
of the Essential Sciences Indicators (ESI), which
are Engineering, Computer Science, Chemistry,
Materials Science, Pharmacology and Toxicology,
Psychiatry/Psychology, Biology and Biochemistry,
Clinical Medicine, Social Sciences (General) and
Agricultural Science. In 2021, UM published more
than 2,300 papers in SCI journals, and recorded
more than 57,000 times of citations, an increase
of nearly 10 times compared with that number
ten years ago. In addition, the University has

seen a steady upward trend in major rankings
of international universities. In the 2022 World
University Rankings of Times Higher Education,
UM was ranked among the top 201-250, and its
international reputation continued to improve.
Focusing on national and local needs, UM actively
boosts the transformation and application of
research achievements, effectively promotes an
adequately diversified development of Macao's
economy, and gradually enters into a new
stage in which innovation serves as a driving
force for development. This magazine aims to
present the scientific research development and
excellent research projects carried out in UM,
highlighting our initiatives and achievements, while
demonstrating the University spirit of striving for
world-class and pursuing excellence.

The year 2021 marked the 40th anniversary of
the University of Macau, and saw the launch of
the Plan for Building Guangdong-Macao In-Depth
Cooperation Zone in Henggin. As highlighted in the
Plan, UM will have an important role to play and
embrace opportunities of significant growth. As
a university for Macao, we actively participate in
the development of the GBA and the nation, with
the ambition to ‘go global’. We aspire to achieve
international excellence through student-oriented
education, key research with global influence and
quality social services. UM will continue to adhere
to the international governance model, strengthen
collaboration with the mainland, especially the
GBA, in talent training, scientific research, and
innovation, and promote industry-university-
research development. In addition, UM will follow
the national technological development strategy
of the GBA and Guangdong-Macao In-Depth
Cooperation Zone in Henggin. We are determined
to become an important node in the Guangzhou-
Shenzhen-Hong Kong-Macao Science and
Technology Innovation Corridor and a technological
innovation hub on the west coast of the GBA to
contribute to the country and local community.

Rector
Song Yonghua
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UM’s Research Milestones

1981 - 2014

1989

RUMREEE RABEARL

RIS TAEER YA

The Research Committee was established,
signaling the official start of the University’ s
research work.

1981 1993 1995

RFIARBRI BRI AREMIL o

The University of East Asia (UEA), the EQ—‘L*%Hgf%D - == /10

predecessor of UM, was founded. UM established a scientific The Educational Research Centre
research fund. and the Centre for Macao Law

Studies were established.

1993

PRI BAERZEH L
The Center for Japanese
Studies was established.

1995

BEMEF SRR He
UM successfully developed
its first microelectronic chip.

1991

PRI B R ZE Ao
The Research Centre for
Luso-Asian Studies was

1987 estabished.

B ILRPIERZEA Lo
The Center for Macau
Studies was established.




2013

PRI ERREI AT
The Faculty of Health Sciences

was established.

The research project “Two-Step Channel FILFEFRYIR Re il TAZRA SRR
Selection for Wireless Receiver Front- (RTB“FE YRR T2 H
Ends” earned UM the first U.S. patent in Zh) o

microelectronics. The Institute of Applied Physics
and Materials Engineering was
established.

2009

BRIFIEE ARSI EIR AR SRR SRE S
AT AR A EIS B IEME FRIBMEEE
o

1999

BMRIKE MR E SRR
Rl

UM launched the world’s first
Chinese-Portuguese bilingual
audio dictionary ‘PCT’.

PANN

BRI HER T PR E SHRERERNERE
‘RRERSERBANEENEREREHERE"-

UM received approval from the Ministry of Science
and Technology to establish the State Key Laboratory
of Analog and Mixed-Signal VLSI, and the State Key
Laboratory of Quality Research in Chinese Medicine.

2003

BRI B S BB s B A PR Fe RO TRZRR
FERAERI O B R IE o

The Centre for Information and

2011

Communication Technology in Education,
the Centre for Engineering Research and
Testing, and the Institute for the Study of

HEISEEEREESERERBREMRHERRZ
E—SRREER EME 2011 FEERB ST T
—F5 REERARPIRHFA B EILE R

Commercial Gaming were established. UM received a second prize of the State Scientific
and Technological Progress Award, for the project on

the design and development of high-performance
2002 analogue and mixed-signal integrated circuit
technology.

PR AL EE B B ST P (BRAE R = B A ST )
The Institute of Chinese Medical Sciences
was established.

1999

BBERKEERE ENEERNMEERRR
FEHE BRAE—EEAEF

UM developed a watt-hour metre pulse
converter, which earned UM the first-
ever invention patent from China National
Intellectual Property Administration.




2017 - 2021 2019

ERERRRESEERI AR R

201 7 UM established an industry-university-research
demonstration base in the Guangdong-Macao In-
FRST SR B SE AL R R S S B R D R F BB 2SR (R LSt el

8 “HERIFEAZERT”) °

The Centre for Chinese History and Culture, the Chinese-
Portuguese Bilingual Teaching and Training Centre, and the
Institute of Collaborative Innovation were established.

2019

EXIgER ERPEESLEXERO BPIFRZFE RO
FEb R SR BRI PO BT R et O R
RPIFNBE NS RIBE R E X CRIRE (L

20 1 8 The Cultural Building was inaugurated. The building
houses the Centre for Chinese History and Culture,

FRALE S EEEAEF IO FLFE R M E F i IThte the Centre for Macau Studies, the Confucius
The Centre for Constitutional Law and Basic Law Institute, the Chinese-Portuguese Bilingual
Studies, the Confucius Institute, and the Institute Teaching and Training Centre, the Centre for
of Microelectronics were established. Arts and Design, and the Macao Base for Primary

& Secondary Education in Humanities & Social

Sciences.

2018

BRI SR B RIS B Y B R B R R E
UM received approval from the Ministry of Science
and Technology to establish the State Key Laboratory
of Internet of Things for Smart City.

2018

RIS NE A A SRS B i
R RPIch N A R R o 201 9

LB e e AL 1R AU HT RS B 8 R AR TSR A AR B B SR oh
& Secondary Education in O A T EFZERR 0 B R 95 0 R I
Humanities & Social Sciences, and e

the Macao Base for Primary &
Secondary STEM Education were
established.

The Centre for Cognitive and Brain Sciences,
the Centre for Artificial Intelligence, the
Centre for Data Science, and the Centre
for Innovation and Entrepreneurship
were established under the Institute of

201 8 Collaborative Innovation.

RILFIIARESR - HMPIRBHE RS
ERER=E-

The Sun Yat-Sen University -
University of Macau MOE Joint Key
Laboratory was established.




2020

TRARIFAIZE P OERL S “BR AR RAI /A

UM’ s Centre for Innovation and Entrepreneurship
received approval to join China’ s national system
of co-working space.

2020

PRI @IS E R ST e
The Centre for Regional Oceans was
established.

2020

BAMEGERER BREEE FETRE A ER PEPER SRR
FREEFRZE AN E A BRI O BRI SRPT P EERR S L

UM initiated Macau Centre for Research and Development
in Chinese Medicine jointly with the China Resources Group,
Guangzhou Pharmaceutical Holdings Limited, Guangzhou
Xiangxue Pharmaceutical Co., Ltd, Nam Kwong (Group)
Company Limited, China Academy of Chinese Medical Sciences,
and Hong Kong Centre for Chinese Herbal Medicine Drug
Development.

2021

EE RS B HE R RSN 2
Figyo

UM received approval from the Ministry
of Education (MOE) to establish the
Frontiers Science Centre for Precision
Oncology.

2021

BRI R PIECE& B2 R FTRA ST R

The Macao Institute for Translational
Medicine and Innovation was
established.




BERARE

BEE
HSUEH Shou Sheng
(1981-1986)

(1987-1991)

BER
ZHOU Ligao
(1997-1999)

MIZESE

LIN Ta Kuang

(1986-1987)

S
IU Vai Pan
(1999 - 2008)

FRE
LI Tianging
(1991-1994)

HHE
ZHAO Wei
(2008 - 2018)

EF4n
Mario Nascimento
FERREIRA
(1994-1997)

ARIKEE
SONG Yonghua
(2018- % present)
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EEER
Guiding Principle

HERE

RPIXRBEREMFE —FIRREESHERAILX
St REBRNEE (TR ANER") ARGEE
NRBHIRBZ —-[EEREREERNEREBLH
EXNZE) BRRABNRERES BRRESGF
& (T REE") BHE  RPIRBIMIR T RIFAR
BRELEREKR

ERER A E RPIKEZE /)T E B IKENSE
B FEES BESEMMESIENS
SRFFTP..C.K. Bff 58 25 B8 (B 5 %8 & 1A problem
orientations £ # %R X interdisciplinary
interaction~1[E&# collaborative innovation»
815 knowledge translation) » 230 “FFZE X
REIE BT B RR RImAZEE R B AL IE
B R REC RS RIE” Z R ZT/R
£ ZEERIS.EJMFEER GEIME relevances
52 2 M impact~ B8 E M significance~ = # 1%
excellence) IR ERHARIFE R MBBBEMAA
BR® HERHEEENHERE BIRRAEE
KRR R

As an international comprehensive public university in Macao
SAR, UM is one of the best universities on the west coast of the
Guangdong-Hong Kong-Macao Greater Bay Area (GBA). With
the official launch of the Outline Development Plan for the
Guangdong-Hong Kong-Macao Greater Bay Area, the opening of
the Hong Kong-Zhuhai-Macao Bridge and the establishment of
the Guangdong-Macao In-Depth Cooperation Zone in Henggin
(Cooperation Zone), UM has taken advantage of unprecedented
historical development opportunities.

UM is adopting a highly focused and refined path in scientific
research. Taking an approach of highlighting unique features,
bringing existing advantages into full play, reaching new heights
and strengthening collaboration, and adhering to the “P..C.K.”
strategies (problem orientation, interdisciplinary interaction,
collaborative innovation, and knowledge translation), the
University focuses on supporting disciplines with local
characteristics that are in line with global trends. By improving
and strengthening research policy formulation, establishing
scientific research platforms, developing cutting-edge research,
cultivating innovative talents, translating scientific research
achievements, and guaranteeing research services, UM aims
to achieve the “R.I.S.E.” research goals (relevance, impact,



HZEELEE Research Strategy

IETERBYE LR MPIABR BN AERIRS
& “S&" SMHEERE —REMKIZRHE
MERZEARHREIHT DR ERM A ARG B
BIFRCAZE R R R

iR

RPIRBEBERER RN ER L EHZIR
M RES BRI ARFF & XFT G R R E
FREES IRFER R BRI 2R 5 B RBE&E S
HE RHER HEED BRSE RUFE
BEFHREHIE T 3 HEKXEMERE +3 @
EHERESM +3 EESER XA +3 HAN
MERRT A" RREERR

BPIRB R FRBE MBS S rh i
M-—ERXEMERENER ERERFERR
FeIEM LR & 158 R ST R = B3 B 75 > RS2
RO AR B AT ERERE SR AT BERIZER
= EEEN T XMEROURFFERES AR

BERM/S

Research Layout

significance, and excellence) and strives to develop into an
international research university with distinctive characteristics.
The University also provides high-quality social services
and brings about the University’ s overall improvement by
strengthening research and education level.

As new opportunities beckon in concert with the construction
of the GBA and the Cooperation Zone, UM will, as always,
strongly support academic research, talent cultivation and
technological innovation and develop into a world-class
research university.

UM has launched research policies to support disciplines
with local characteristics that are in line with global trends
and the national development strategy based on past
research achievements. The University adopts an approach of
highlighting unique features, bringing existing advantages into
full play, reaching new heights, and strengthening cooperation
in scientific research. To achieve its goals, UM has formulated
a ‘3+3+3+3’ strategic research layout as the backbone of its
research development, including three state key laboratories
(Quality Research in Chinese Medicine, Analog and Mixed-Signal
VLSI, and Internet of Things for Smart City), three emerging
research areas (precision medicine, advanced materials and
regional oceans), three interdisciplinary research fields (artificial



FZEELEE Research Strategy

BAEREE EEBIENL
UM’ s position in the GBA and the Cooperation Zone

S EMRERRFIA TR O KR E R EH R
FRB=BEAXHRI T anR & -

BRI

:'3'7(7'
....... EE-FSERMEN

RMPIREIERRPT BREETF AN EBREAH
MATBRRERFIEEBEES TEER SRR
2R RFIME SRR G FR BAS
BRAEEMREE R ERPIE “—RmH" /Y
B EEERRFISERBREIE ZRRK
IR BERAE RE2EXEEMRAETENERE

B MABRRERAF FIN BABKERER
RARBEERIV B/\NHBHASRE tH57EH>
S2TKEBIR 270 PRIEBRIL T SERHRIER RE
BARBIE 50 ERRMMESRAFREFRBRSIE
BRI E IR B T ENE R BREEES
WAA NS AR R L ERBR 2 RMAEE
T REM AT AR SRS

BPASERERMASEFELE
UM’ s position in the GBA and the Cooperation Zone

intelligence and robotics, data science, and cognitive and brain
sciences) and three research platforms for the Humanities
and Social Sciences (the Institute for Advanced Studies in
Humanities and Social Sciences, the Centre for Macao Studies,
and the Asia-Pacific Academy of Economics and Management).

UM is a university of and for Macao. It has the ability and
responsibility to boost the economic diversification of Macao
and provide all-round community services through technology
innovation and talent cultivation. It will take advantage of the
‘One Country, Two Systems’ policy and tap its own resources
and potential to actively take part in the construction of the
GBA and especially the Cooperation Zone according to the
nation and Macao’ s overall scheme. While it is located in the
GBA and the Cooperation Zone, the University has the ambition
to ‘go global’. Hence, it exerts a modern governance model
and has established collaboration agreements with more than
270 institutions of higher learning. Additionally, eighty percent
of its faculty members are from outside Macao and students
are from over 50 countries and regions. With an open mindset,
UM will seize the opportunity and meet the challenge to
develop into a world-class research university.
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BEEE
Focused Areas

REWEE

RPIXBESESFE RRERMNAER
HEBEREEREREERX, BERFCEEES
THMEXNRSERRECSFEENTRES
BB 3+3+3+3” BB M EAIRIA S e

3 HERERBERESKIT
BB EAER T A

R

FREEE SRR AB RS EIVRZTEE R
ERERR P EEEMEERERERE (R
PIRE) FIBRPIPEEME PO FEREE - B - o
BB RtREBR-BEPEESNER
TR IBE AR ERATARI 2R
URENHBREPERAE(C-EZE 2021 F
B HEESMREREMHERE CEPIARE) A
FREEBREE SR PR B SR IR E 7 838 800 A E LA
BrE 2525k 2% BERFBZR 194, &RiE
38 2930 & SCI 5> ILIE T2 A% 55 [0 22 28 e Bl
BEHE 20 BRIBFPEEAREE; T S [EE2RUEA ESI
2 1% BERABR, T RBEKPESSZE SCIHHT)
Chinese Medicine (IF 5.5) » p{ 2 2 Bk Fh B& B 4E 1,
ERGEHBR-KTEMERE RMIAZER
REKTERPEAIFAE T & AR ERREHE
FIRTEHE(2016) VEPIFI R F X INEBNIZE(2021)
SEPIRIS TR (2018) R B EFEMREME—%
3% (2021) 5| AR R 500 @b LFELAEE
RPIFE—EREE TS - RBPIPEFE O B
R AEEE D RERFICES TER

Alongside the ‘3+3+3+3’ research layout, UM focuses on
research areas with local characteristics that are in line with
national and local strategies and the Cooperation Zone’s
emerging industries.

The quality of Chinese medicines is one of the most reputable
research areas in UM supported by the State Key Laboratory
of Quality Research in Chinese Medicine (University of Macau)
[SKL-QRCM (UM)] as well as the Institute of Chinese Medical
Sciences (ICMS) and the Macau Centre for Research and
Development in Chinese Medicine. It formulates a trinity
system of Education-Technology-R&D which employs cutting-
edge science and technology to lead innovative research into
the efficacy, safety, stability, and controllability of Chinese
medicine and promotes the commercial application of
technological achievements. By the end of 2021, SKL-QRCM (UM)
and ICMS have trained more than 800 PhD and MSc students
and nurtured 19 top 2% scientists in the world; published
more than 2,930 papers in SCl-indexed journals; initiated and
completed more than 20 research projects on the quality
standards of Chinese medicine for the US Pharmacopoeia (USP)
and the European Directorate for the Quality of Medicines
(EDQM); drove the ranking of 5 disciplines up to the top 1% of
the global ESI disciplines; and produced a high-quality journal
in Chinese medical sciences, Chinese Medicine (IF 5.5), which
has become the world's top comprehensive journal in the field

of traditional Chinese medicine. Relying on

SKL-QRCM (UM), UM has built the world's

top innovative research and development

platform for traditional Chinese medicine.

The achievements are highly recognized

winning multiple awards including the

National Science and Technology Progress

2nd Class Award (2016), the Macao SAR Medal

of Merit - Professions (2021), the Macao

FREESEIN BRSO R BE T KRG ARE
Articles, IF and citations in the
area of traditional Chinese medicine
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FREE SR P AR IE
Awards in the area of traditional
Chinese medicine

MEF
MEFEBRANETEMR ARz — LEEERLE
EEMBAREERNEREREHERENME
FHRERMESMAREN TERESES
REHRIRIAZD REBRIESERER 55!
EERNEINFEEANELR / BAR5SEEE 3
BIEERREME A m- EREERBEEER
SEBERMMIRESR AT RS R ER
17 (Lab-on-Chip) M EE—H SR B E
fif (Lab-on-CMOS) FFEF L ETRE-BEBRE
RIS R ATEME FERSERREIM-EE
2021 F BREENMEFRERTERERE
BR B & (ISSCCO £ B st BN RS R A2
Mgk EHE 45 BimX A, £k 374 BE
PRHEATIER S 281 REIFR S Em ;S T 37 18E
EEF 0 EFEEF 3 ESERN BB TE
iB 50 AR MR EE M EERE SIEERE2
BTSRRI SR 28R TaHEE CRME
) BEBRMIR 2R MR 2 IERPIR 2
HEF AT EE AR AR (72 2020 SR PIEE—F1%) U
B2 IEEE SSCS 1 CASS 2 IR R {E D & #%1H>I1SSCC

U3 HERERERERKIENESMERE
3 Excellent Areas Supported by State Key Laboratories

Science and Technology Special Award (2018),
the International Award for Contribution to
Chinese Medicine (2021), etc. SKL-QRCM (UM)
and ICMS also established the first Chinese
medicine research platform in Macao, the
Macau Centre for Research and Development
in Chinese Medicine, jointly with several
Fortune 500 companies, which is committed
to commercializing research outputs and
advancing the economic diversification of
Macao.

Microelectronics is one of the key research areas of UM
supported by the State Key Laboratory of Analog and Mixed-
Signal VLSI (University of Macau) [SKL-AMSV (UM)] and
the Institute of Microelectronics (IME). It mainly conducts
cutting-edge research on analog and mixed-signal circuits
specially focusing on wireless/wireline RF transceivers and
data converters for high-speed and low-power applications.
SKL-AMSV (UM) also actively develops research in power
management circuits and microfluidic chips, developing
solutions for Lab-on-Chip and eventually Lab-on-CMOS
applications. UM has made breakthroughs in the field of
microelectronics continuously since the establishment of
SKL-AMSV. By the end of 2021, SKL-AMSV (UM) and IME
had published 374 international journal papers and 281
international conference papers, among which, 45 papers were
published in the International Solid-State Circuits Conference
(ISSCC, a top academic conference in the area of integrated
circuit design) proceedings; obtained 37 US patents, 10 Chinese
patents and 3 Taiwan patents; won more than 50 international
or national awards, including the National S&T Award, and the
S&T Progress Award of the Ho Leung Ho Lee
Foundation (the first in Macao), the IEEE SSCS
and CASS Best Global Chapter Award, the
ISSCC Far East Outstanding Paper Award (the
first in China), the ISSCC Award, and the IEEE
SSCS Doctoral Achievement Award; won many
Macao SAR awards, including the first Special
Award from Macao SAR and a number of
Macao S&T Awards such as the Technological
Invention Award (including a first prize for
RAREAEREARNENEBARERRREL
2011 FEERRDRITE S~ %1

SKL-AMSV won the Second Prize of the 2011 State
S&T Progress Award
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3 MERERERERKITNEDATE
3 Excellent Areas Supported by State Key Laboratories

B R EE (PEIE %) »ISSCC #4448 2 B8 8%
IEEE SSCS B4 g 4 IEH R KIRFRF&E
BRNEE;1 ZREROEZTHPERZHEIH
FFEER-

SRty
BRI 2018 FEBERBRBM AR L EZEE —
BESHHYHEERNEXERERE BRE
EEGREMAL R EEERAMRERS
MABBRRE RN ERER EEXE - WHQ
HE2EKEMHABE 2021 FE EREER
818 370 RETM - HihR 8 KPR EE W&
FEERRMSRMIEDS R — SR ARETHNES
MBERMES T HRENKES R—FRES
EER RSB R EERIA, BEREEN 105 1BH
iR BE AR RPIN RS RE T RRFAER
21 EEXEANSERES (BR), BEKEE
118 8 TEEM T HRPIN B MERESE
R 3% IR AR G RE IR B B B B BE T [E) B R AR
ERRRMRERMR 5 EE—PRSEHAS
SETRFI AR RIEH T AR R 2 BPIR 2
it REET A TS ERMET RS HRE
FERREN RV A BRI T S i RRPIE
ERANEEMEREZ— BRZHL G RE
IR BRI AR, BH A E R B 5HBIR
B IR T AR S E S EE RSB ARl
MEa™HERT —E5 5 EIhFE BT

UM in 2020). SKL-AMSV (UM) also received
4 medals from the central and Macao SAR
governments and one member was appointed
recently as an overseas review expert of the
Chinese Academy of Sciences.

BRERSERBAREENBREARERTREE 2020 FERFIH
BRIITET - F1i7 3L RaE — 4%

SKL-AMSV won the 2020 Macao S&T Awards-the First Prize of the
Technological Invention Award

In 2018, UM received approval from the Ministry of Science and
Technology to establish the nation’s first State Key Laboratory
of Internet of Things for Smart City (University of Macau) [SKL-
IOTSC (UM)]. SKL-IOTSC (UM) carries out research on five
fronts: intelligent sensing and network communication, urban
big data and intelligent technology, smart energy, intelligent
transportation, and public safety and disaster prevention.
By the end of 2021, SKL-IOTSC (UM) had published over 370
academic papers and 9 monographs in Chinese and English;
received a number of important awards including the second
prize of the State S&T Progress Award, S&T Progress Award
of the Ho Leung Ho Lee Foundation, and the Guangdong
Provincial S&T Award - First Prize of Progress Award. 105
research projects have gained funds from central and provincial
governments including NSFC Excellent Young Scientists Fund
(Hong Kong and Macao) as well as the Macau SAR Science and
Technology Development Fund (FDCT) and enterprises, with
total grant funding of over MOP180 millions. A key project
funded by the FDCT - 'Intelligent Coordinated Operation,
Protection and Application on Integrated Energy loT' aims to
improve urban comprehensive energy utilization efficiency

and ensure the security of the urban energy

supply. Another key project funded by FDCT -

'Research on Key Technologies and Platforms

for Collaborative Intelligence Driven Auto-

Driving Cars', has gained the largest amount

of funding from Macao SAR ever. It aims to

serve the country and build a better future

2018 £ 10 B 7 MASIE RINTIBHERE R
EUTRREBEER

UM held the plaque unveiling ceremony for
the SKL-IOTSC in October 2018



HZtse 2 Research Highlights

REsET A A ER B EREE
BRR A RE LB RS A e A MR B R’
RIS EIRE EAE BN EER TREERER
2EAREREE RABHREXBEECEHE
77> BRI AR B R KR

3 EER RS F

RERS

TEAEBE B R AR B BS M B PR S B S RSB
2021 1 B B R EERE B S EERIEEE
BERRED L BERME RS R EERRN
FEML BE ER MRS E AN BERENS
G HBE BEMIRE A RS R EESE KM
BE I R0 BRI B 3 R R B RS LA IR B A
FRATHRI BT T R ATE 2 B 2 ERI R 2212
BHEFEAEYBREYEE REREZ=E2
M ELHEStRIBEREARZBI51Z (ESI) Al 1%
2021 o RBERIERERSMEERBRN
254 BEiXEH A 56 EXENFERLBA
10 9> B 1 BAERMEE ARSI N ER
(B #R)Nature) #iFIER 1 BXEERKEES
HTICE A - BE2) (Nature Genetics) & #ko#
AEBE LA F R ERERAIAR 20

R 2 B8 THEEEE S EBAFREER I
SRNRRRMME MERAMER (RERK
RREME BERERERMS R EFCEBAL
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UM received approval from the MOE to establish

Frontiers Science Centre for Precision Oncology in
January 2021

3EERERSM
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through multi-party cooperation. The 'Efficient Convergence

and Dynamic Cognitive Technologies and Platforms for

Urban Public Services' funded by the Ministry of Science and

Technology (MOST) has successfully built a high-performance,

low-power and low-cost integrated computing platform. The

'Integrated Application of Intelligent Operation Technology on
Hong Kong-Zhuhai-Macao Bridge' funded by
MOST, and 'Intelligent Safety Monitoring and
Emergency Management of Major Cross-Sea
Traffic Cluster Projects' funded by Guangdong
Province will contribute to the intelligent
operation of the Hong Kong-Zhuhai-Macao
Bridge and enhance technological innovation
in the country and Macao.

2021 £ 5 B ERWHYBERRERERE
BIBEREH ARG
SKL-IOTSC passed assessment of MOST in May 2021

Precision Medicine is a key developmental area in UM’ s
research plan. In January 2021, UM received approval from
the Ministry of Education (MOE) to establish the Frontiers
Science Center for Precision Oncology. It focuses on the
prevention, development, and metastasis of cancer, as well
as drug resistance and other major issues related to common
cancers in Macao. The Center carries out research in four areas:
tumor genesis, microenvironment and immune regulation,
metastasis and drug resistance, and drug development and
personalized therapy. UM was recently ranked in the ESI
database in the top 1% in terms of three disciplines related
to precision medicine: Pharmacology and Toxicology, Biology
and Biochemistry, and Clinical Medicine. In 2021, 56 of the
254 academic papers published by the University in the field
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of precision oncology were in journals with an impact factor
over 10, including one article on the mechanisms of lung
cancer development published in "Nature" and another on
3D folding dynamics of a genome in "Nature Genetics". UM is
actively building the Frontiers Science Center and shaping the
long-term development plan to be a leader in cancer research
in the Guangdong-Hong Kong-Macao Greater Bay Area. The
Center strives to make ground-breaking discoveries in original
research, strengthen the research and development of the
critical technologies, develop innovative products, and promote
knowledge transfer. Overall, we wish to provide cancer patients
with cutting-edge technologies via precision medicine for
cancer prevention, diagnosis, and treatment.

2021 45 BATE(B R BATIR RN — B A IS

RTINS

One Nature paper published by UM reports a

novel mechanism for the development of lung
cancer in 2021

Through the establishment of the Institute of Applied Physics
and Materials Engineering in 2014, its core research areas are
the following three main research directions: energy materials,
environmental protection materials and biomedical materials.
In the area of energy materials, it focuses on photoelectric
and electro-optical conversion materials. The main line is the
perovskite material system based on the strongest research
basis of IAPME, realise the controllable preparation of multi-
dimensional perovskite optoelectronic materials, and obtain
efficient and stable perovskite photovoltaics and light-emitting
devices. IAPME also promotes the fields of energy materials
including quantum dot light-emitting energy saving, energy
conversion and energy storage materials (batteries), and key
materials and systems for hydrogen energy. In the area of
environmental protection materials, it promotes research
on environmental protection materials such as lightweight
energy-saving building materials developed
with nanoparticle-stabilized foam, nano-
absorbent hydrogel materials, high-flexural
concrete, farmland and desert water
retention, environmental decontamination,
and industrial wastewater treatment. In the
area of biomedical materials, it develops new
nano functional materials represented by non-

2018 £ 5 A AP RS RP LR SEMEEREHESH
BRI A ERERESRE
UM held the plaque unveiling ceremony for the MOE
Joint Key Laboratory of Bioinorganic and Synthetic
Chemistry in May 2018
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UM held the plaque unveiling ceremony for the

Centre for Reginal Oceans in June 2020
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toxic, biocompatible carbon nano dots in bio-imaging, as well
as cell labeling research with applications such as identification,
tumor immune activation materials and therapy, with the goal
of promoting the clinical application of nanomaterials in bio-
photonics and major diseases.

UM’ s research in regional oceanography aims to promote
marine environmental protection, make rational use of marine
resources in the Guangdong-Hong Kong-Macao Greater Bay
Area (GBA), and promote the idea of ecological civilization. To
solve the problems in planning and utilizing the watershed
area of 85 square kilometers granted to Macao SAR, the
University conducts research in marine civil engineering,
marine environment and ecology, marine disaster prevention,
and marine economy. In 2019, UM established the Centre
for Reginal Oceans (CRO). It focuses on three specific fields:
offshore civil engineering, ocean environment and ecology,
and ocean disaster prevention. In 2020, UM established the
Joint Laboratory of Ocean Environment and Engineering
with the Chinese Academy of Sciences. Both parties leverage
their research strengths respectively and promote joint
development in the fields of coastal environment and ecology,
marine geology, the dynamics of the multiple spheres of the
ocean, regulation of the regional marine environment, natural
disaster prevention in cities, and ocean engineering. UM has
been actively developing research exchanges and cooperation
in marine studies, having signed cooperation framework
agreements with a number of renowned
universities and institutions in the GBA
and internationally, including the Institute
of Oceanography of the Chinese Academy
of Sciences, the Aerospace Information
Research Institute of the Chinese Academy of
Sciences, the State Key Laboratory of Coastal
and Offshore Engineering, the Southern
Marine Science and Engineering Guangdong
Laboratory (Zhuhai), the Hong Kong-Zhuhai-
Macao Bridge Authority and the University
of Algarve in Portugal. The four laboratories
under the Centre for Regional Oceans will be
fully opened and operated in year 2022.
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In the area of artificial intelligence (Al) and robotics, the
University focuses on research in computational intelligence
algorithms, vision and pattern recognition, intelligent analysis
and prediction of data, machine translation, human language
technology, natural language processing (NLP), human-
computer communication, autonomous driving and intelligent
robots. Al and robotics play a crucial role in developing Macao
into a smart city at present and in the future. In 2019, UM
established the Joint Laboratory of Artificial Intelligence and
Robotics with Shenzhen Institutes of Advanced Technology
(SIAT) of the Chinese Academy of Sciences. The Laboratory
aims to provide a platform for collaborative research in Al and
robotics and is expected to enhance the research capacity
of both parties.The University has continued building the
Centre for Artificial Intelligence and Robotics and improving its
staff structure, now comprising an internationally influential
academic team of 25 faculty members. The Centre has
published a series of papers in top journals
and conferences in the field of artificial
intelligence and robotics and has worked
with leading internet companies to file
high commercial value patents. In terms of
platform construction, it will further develop
the platform construction of the University of
Macau branch of the national Super Intelligent
Computing Centre in Hengqin. In April 2021,
the 'Guangdong-Hong Kong-Macao Human-
Machine Intelligence Collaboration System
Joint Laboratory' was officially inaugurated.

2019 £ 5 B2 RPIR B —hEIR BFERIISCERATRFE R A T 5ES

BB AB S RRERE

UM held the plaque unveiling ceremony for the UM-SIAT Joint
Laboratory of Artificial Intelligence and Robotics in May 2019
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In the area of data science, UM is committed to enhancing
the development of new technology industries and contribute
to society by training a new generation of data scientists,
conducting various interdisciplinary research on data,
promoting in-depth exploration of knowledge, and establishing
predictive mechanisms and models to guide the applications of
data science in all levels of human life. In 2019, UM established
the Centre for Data Science as a sub-centre of the Institute of
Collaborative Innovation, dedicated to creating a platform that
promotes new types of collaboration, introduces new scientific



HZtse 2 Research Highlights

MmN & ETRMENERRSERRER
REFEESERRAZ B EB MR BIRR
BRI TR IR X B R E - ER A f
DIRBH BN BREERSNG ERRERE
BraKkERENRRIF

Erep Il

RN ARSI B ZE AR O SRR B T TR SR AN L
THRAEMSERETE NE I &4 o [UEF
SAEEER WERENR KGR R 174 £
BRASERNSHEABIRNES EMER—E
ZER 2 S CRI A S ASRI B 3T e
2019 Fr B A B R ER 2R E YIRSt E
RALSEIR MR 2 S BRE T EMEENE
IR R B SRR B 5 S BB SRR A 1T A AR
EARIATE s B R R  RAE LSRR A2BH
FIINGREE 2R 5 2 IR SR AN A AS T 22 R 3T o ik £
IRISIHAE R R A B KRR EEE T BIRERA
FRBCIRE 10 ZEMFTIEE EEETHFRLIEE

3 A SRR E
3 Interdisciplinary Areas

paradigms, and applies data to address social challenges. The
Centre has carried out a series of interdisciplinary projects
and research topics, including a two-year collaborative inter-
faculty research on the topic of online user interaction focusing
on the impact of social platform data and audience on brands
through selective spiral theory. The University
continues to push interdisciplinary research
and hopes to support cross-disciplinary
topics through new data science technologies
and the Master programme. In addition, the
Centre also involves into the development of
cross-border data flow, the management of
super-intelligent computing platforms, and the
establishment of data science laboratories.

YERSNEERIER

Interdisciplinary Projects in Data Science

The Centre for Cognitive and Brain Sciences consists of
four research platforms: neuroimaging, brain intervention,
behavioural data collection, and high-performance computing.
The four platforms complement each other and integrate multi-
dimensional and large-scale data acquired from brain imaging,
eye movement, behaviour, physiology, clinical observation, etc.,
which can help develop a multi-level and all-round research
centre for cognitive and brain sciences. In 2019, UM established
the Joint Research Laboratory of Brain and Cognitive
Sciences with the Institute of Biophysics, Chinese Academy
of Sciences(CAS), focusing on research on brain imaging
and brain network mapping, brain and language cognition,
behavioral addiction and decision making,
child development, cognitive aging, and brain
diseases. UM is committed to strengthening
interdisciplinary and cross-faculty research in
cognitive and brain sciences. The functional
MRI system is now fully operational and open
to the whole UM campus, with more than
10 research projects ongoing. The Centre is
undertaking three major research projects,

2019 £ 3 B»RPIAE - FREIFRL SR 4 44 TR B 5 P Ak SR SR RSk B2 g
ABRERE

UM held the plaque unveiling ceremony for UM and CAS’ s Joint
Laboratory of Brain and Cognitive Sciences in March 2019
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IAS First Annual Conference in 2021

such as behavioural addiction and decision making, brain and
language cognition, and cognitive aging and brain diseases. The
Centre has published 110 high-level SCI articles in neuroscience
and has received 10 grants from the Ministry of Science and
Technology, Shenzhen Science and Innovation Commission,
Guangdong Provincial Natural Sciences Foundation Committee
and Macao Education and Youth Development Bureau and
Macao Science and Technology Development Fund.

The Institute of Advanced Studies in Humanities and Social
Sciences (IAS) is an academic unit established under UM
towards the end of 2019. It is committed to building a
university-level, cross-faculty research platform to help UM
develop world-class inter-disciplinary research teams in
humanities and social sciences, and plans to form a strategic
structure that facilitates the sharing of academic resources for
synergy. On the one hand, the IAS advances the University’ s
research on humanities and social sciences, trains young
talent, and promotes collaboration between humanities and
S&T. On the other hand, it also shoulders the responsibility of
giving back to Macao society. By serving as a comprehensive
local think-tank featuring cross-disciplinary research, and

through the theory development and empirical studies for
various policies and fields, the IAS aspires to
make its due contributions to the long-term
sustainable development of Macao, and to
help Macao integrate into the development
of and participate in the construction of
the Greater Bay Area. The Journal of South
China Quarterly was ranked fourth among
all academic journals published by higher
education institutions in the mainland in
terms republication rate in 2021. Through the
Excellence Publication Scheme, UM faculty
members enjoy financial support to publish
articles in international journals, as well
as books, to help enhance the University's
academic impact. Over the past two years
from 2020 to 2021, the institute successfully
assisted two UM faculty members to publish
a paper in a leading journal and get a book
published by a prestigious book publisher in
law.
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3 Research Platforms for Humanities and Social Sciences

The Centre for Macau Studies (CMS), is a university-level
specialised research institute with the mission to 'anchor and
pursue research on society for the development of Macao'. It
focuses on research on Macao's history, culture, society and
policies and continues to promote local research, academic
publications, and the development of academic exchange
platforms. From its inception, CMS has always been committed
to promoting local interdisciplinary research. The Journal of
Macao Studies, one of the longest-running comprehensive
academic journals in Macao, has been published since 1988
to promote local academic research. In addition, since its
establishment, CMS has led and participated in more than a
hundred of research projects. The Centre’ s currently ongoing
projects include the collection of oral history of Macao’s
handover process, the Macroeconomic Forecast for Macao, the
research series of the Guangdong-Hong Kong-Macao Greater
Bay Area and the compilation of the Macao Gazetteers.

RPIRZAPLRE HAREI R ST AT

Representative academic journals published
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by CMS

Asia-Pacific Academy of Economics and Management
(APAEM) positions itself as a platform for academics to meet
with practitioners, for technology to be applied to real-life
management and economic issues, and for researchers from
different faculties and disciplines to interact with each other.
APAEM aims to promote interdisciplinary research that is
significant and relevant to the socio-economic development of
Macao and the Greater Bay Area (GBA). Specifically, APAEM's
research focuses on three major areas: financial innovation,
smart tourism, and Asian economics. In terms of financial

20
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innovation, APAEM assists not only the development of Macao
into a financial centre, supporting trade between mainland
China and Portuguese-speaking countries, but also the
integration of the GBA as well as resolving the legal and security
issues involved through interdisciplinary research; in terms of
smart tourism, APAEM supports the advancement of Macao as
a world centre of tourism and leisure through interdisciplinary
research and innovative efforts, including
the integrated use of information and
communication technologies, and other
resources to enhance the overall tourism
experience; in terms of Asian economics,
APAEM promotes the study of the economic
policies and trends in Asia, and their significant
impact on Macao, the GBA and mainland
China. In addition, the Joint Research Centre
for Financial Innovation was established with
Zhejiang University in July 2021. The Academy
also signed a confidential agreement with
Banco Nacional Ultramarino to jointly develop
smart investment and Macao featured

UM held the plaque unveiling ceremony for UM and Zhejiang University’ s financial services. It also agreed to explore

Joint Research Centre for Financial Innovation in July 2021

21

smart data analysis to improve customer
satisfaction jointly with Bank of China (Macao)
and Macau Pass.
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(182245 9% File No.: CP-UMAC-2020-01)
EPEE R AT 15
AR EIEFEIEE S BEHE—FERTPEBEH
Specialized Subsidy HEEFEE BN
Scheme for Chinese TRTE R = AN A BB 1
=i WEEIF and Portuguese Determinants and Neural
= -~
21 vuan Zhen i Bilingual Talent Training Correlates of Portuguese
ICl and Cooperation of L2 Proficiency amongst
Education and Research 1st-year Higher Education
for Macao Higher Chinese Students
Education Institutions
( #EZ24R9% File No.: CP-UMAC-2020-01)
BRRANEERERS
23| S IEE R E R PR R N
S”W%“f?:j REBR  WSEE - TS
pec""‘f'ze ubsidy ER S RPUT MR B A%
2 ERRAR ITreEESR Schemej or the TOlfIrl.sm How Far can Tourism
Qiu Tianran EBA Education and Training

for the Guangdong-
Hong Kong-Macao

Greater Bay Area
( #EZE4RS% File No.: TET-UMAC-2020-03)

Reach in Our Economy? An
Investigation of Macau’ s
Tourism Satellite Account
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National and Provincial Awards

Award Awardee

2020 FEBERBERK
Second Prize of the
2020 State Scientific
and Technological
Progress Award

HRKEE
Song Yonghua

BREEE
Research Awards

Project Title/Paper

2 AR ENRR

BRI &R R K
TR G —xmA)

Key Technologies and Applications
of Demand-side Load Regulation
of Power Systems with a High
Proportion of New Energy
Sources (first principal person)

2020 FERRAFE
RIS ERTED 5%
2020 Science and
Technology Progress

ARKEE

Song Yonghua
Award of the Ho Leung

Ho Lee Foundation

2020 FEE+=E
HETERRR
2020 13th Guanghua

BT
Engineering Science and 7

Tang Zik
Technology Prize from ang £ikang

the Chinese Academy
of Engineering (CAE)

BERHBEEE/\ESZ2R
MR BRI REE (A4t
BRR) - SRR E R
Second Prize at the Eighth

MER
Lam lok Fong

(B AERERIEER,
AR SE (1557-1840) )

The Beginning of the Modern
Chinese Press History - Macao
Press History 1557-1840

B

Award for Outstanding
Scientific Research in Higher
Education (Humanities

and Social Sciences)

2]
Sheng Li

RPN SR EE
Explaining Urban Economic
Governance: The City of Macao
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REIE
Research Awards

B 2R - & AR AR 4% 1

National and Provincial Awards

Award

2019 EEERE R 2EiT
2R ES IR

Awardee

Project Title/Paper

P15 % 4 B B R SR R
KR (=M A)

2019 Guangdong HRKEE Key Technologies and Applications
Provincial Science and Song Yonghua of Cross-domain Multi-
Technology Award-First dimensional Electronic Monitoring
Prize of Progress Award (second principal person)
2017 BRI P IR
The State Scientific PR
Innovation and Pioneer Yang Zhixin
Award 2017
2016 FEBRRISRK . y
e — 7 thEIZE DNA 15 RSB
J|L Z J—
- - TR (EERRA)
Second prize of the F—F ) )
o . Using DNA DNA Barcoding for

2016 State Scientific Wang Yitao - o o

) Species Identification of Medicinal
and Technological o

Plants (fourth principal persons)
Progress Award
2011 FEBIRMBSER N SRR R S SR
PN _ %Eﬁiﬁt&?ﬂi = PPN
T 4% — 4% et BRI AT AR 5T LR 2
. PR ER )
Second Prize of the U Seng Pan Design and Development of
2011 State Scientific Mak Pii n " High Performance Analog
and Technological ) o and Mixed Signal Integrated
Sin Sai Weng

Progress Award

Circuit Technology
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RPS BRI K H {3218 (2020/2021)
Local and Other Awards (2020/2021)

Award

2020 FERFIRI 25
8% - GRS %R
2020 Macao Science
and Technology Awards-
Second Prize of the
Natural Science Award

Awardee

RS
Yuen Ka Veng

Research Awards

Project Title/Paper

ERBNBNRENS L R T RIER
Bayesian Methods for Structural
Dynamics: from Offline to Real-Time

BrRf&Re 2UTTIE TR
Philip Chen, Liu
Zhulin, Feng Shuang

MEFBRMERABEBSEZAR T

B2 B EE R E AR MRS

Research on New Discriminative and
Generative Learning Methods: Broad Learning
System and Generative Fuzzy Networks

ME BRI
=18 BEE

Zhu Lei, Tam Kam
Weng, Choi Wai Wa,
Yang Li, Qiu Leilei

SRR BN R B B AU B PRI ER
Research on Multi-Mode Resonance Structure and
Its Application in Wideband Microwave Circuits

2020 FERFIRI S5l
5% - BARBR=%%
2020 Macao Science
and Technology Awards-
Third Prize of the
Natural Science Award

Mok Seng Peng

ZESYIRR R R H N IEE RS2
Nuclear Medicine Physics and Its
Applications in Precision Medicine

B15EE
Zhou Yicong

BN ZE £ i e HL & FA B 3T
Image Encryption Technologies and Applications

SR LR
Li Shaoping, Zhao
Jing, Wang Lanying

RPIEEMZ

Study on Macau Mushroom

2020 FEREPIRIERM

8% - R — AT
2020 Macao Science and
Technology Awards- First
Prize of the Technological
Invention Award

MR BB TR
7R~ B ETRE

Mak Pui In, Yin Jun, Chen
Yong, Law Man Kay, Rui
Paulo da Silva Martins

AR EERARMET TR
Enabling Internet-of-Everything (IoE)
Connectivity with Advanced Electronic Chip

2020 FERPIRI 28
8% - RO EEPAIR R
2020 Macao Science
and Technology
Awards- Second Prize
of the Technological
Invention Award

BRANIT G BRAE A T 2R
Rui Paulo da Silva Martins
Chan Chi Hang, Zhu Yan,
Lu Yan, Sin Sai Weng, Rui
Paulo da Silva Martins

FER I E R R RH AN RS
KBRS P B R

Leading-Edge-Efficiency Data and Power Conversion

Integrated Circuit Designs for Emerging Systems
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REIE
Research Awards

RPS B IRIA K H {3218 (2020/2021)
Local and Other Awards (2020/2021)

Award

2020 FERPIRI S5l

8% - KIS ERIE = FHR
2020 Macao Science and
Technology Awards- Third
Prize of the Technological
Invention Award

Awardee

FiwE FHR S
Wang Ruibing, Lee Ming-
Yuen, Gao Cheng

Project Title/Paper

R R BERAAIZ 3
The Development of User-friendly
Formulation of Paraquat

IR FTESOBES
Lee Ming-Yuen, Hoi
Pui Man, Chen Ging

PR B S MR BRI BO B R IE

AT AR E L VRSB RN

High-throughput Microfluidic Small Whole-organism
Screening System and Its Use in Pharmaceutical
Research and Environmental Monitoring

2020 FERPIRIEHAM
B -RRESR=FR
2020 Macao Science
and Technology Awards-
Third Prize of the
Science and Technology
Progress Award

RN BRI
RFBRE

Tam Kam Weng, Cheang
Ka Heng, Cheang Chan
Pong, Cheong Man Hoi

HAEEAREEEENBSEH

BIR SRR R T B FEELFE

Research on Key Technologies of UHF RFID
Antennas for Intelligent Public Asset Management

2020 FEERARKNERSE
EENEEHREABRESE

Bt B R A AR

2020 the Greater Bay BER
) ) Development of New Cancer Drugs
Area High-Value Patent Lu Jiahong )
- . Based on Autophagy Regulation
Cultivation Competition
Excellence Award
=Fi IR NEFE —EFAREER RN EEE A

2021 ). Worth Estes Award

Beatriz Puente-
Ballesteros

Chocolate in China: Interweaving Cultural
Histories of an Imperfectly Connected World

2021 F{ERERRTER
2021 TED WILLIAMS
AWARD

2EE ek

EEhinlS
Tam Kam Weng

2021 £ IEEE @ 2g
BESEERERXEE

2021 The Communications
Society of the Institute of
Electrical and Electronics
Engineers-The Young
Author Best Paper Award

HEE
Wu Qingging

EA%HE AR ERGE RSN S 3RE

Joint Trajectory and Communication Design
for Multi-UAV Enabled Wireless Networks
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EREARNSESESSENSRESER (B
Excellent Young Scientists Fund for Hong Kong and Macao

EREARSES
BEEFHB2ESRIEE (BR)

BREFSERNBESIEH (BR) EFAERB The Excellent Young Scientists Fund for Hong Kong and Macao
AREBES AT EERZP—EEEZAHMID supported by the National Natural Science Foundation of China
EESXHERAE T ENESEEHENSEEE (NSFQ), is an important part of NSFC's talent funding schemes.
B EEWE A BRI R ETER 2R It aims to support young scholars who have achieved excellent
MATBIRIERLR-B 2019 FREEHREHRFHR outputs in basic science to choose their research directions
SREREERE R ABEIRBA PR Hh» independently and promote their success rapidly. Since its
2019 &5 4 [ETEBEHE; 2020 F£5 3 EEEE openness to young scholars from Hong Kong and Macao in
#2021 8 2 EIEEEH 2019 for the first time, UM has 4 awardees listed in 2019; 3
awardees listed in 2020; and 2 awardees listed in 2021.

2019
S0 ERCHE RFE¥ AN
Chen Meiwan Hu Guanghui Mok Seng Peng Qu Songnan
2020
8XF F&EHA BEE
Cai Yongqing Wang Chunming Zhou Wanhuan

2021

BRIE REZ

Lu Yan Sun Guoxing

A R R E ML EFEETHIF
Note: the awardees are arranged in alphabetical
order according to their surnames. 30
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EFFE Rui P. Martins

B R (2B EH) REEESEHEARREMBRER
ERRRE (RPIAD) TE-HWBEBFHARRRE

Vice Rector (Global Affairs), Director of State

Key Laboratory of Analog and Mixed-Signal

VLSI (UM), Dean of Institute of Electronics

1992 > B EHE A E T EH A RBERER
FIKE1994 - FERBEBEZNER T BH
RMBEMEHT BRABRARBTH F—H
‘UM Chip” (B RR) I E B F—ESMEHE
M °2003 F- FHIKAIE T RFIRPEEERE
BIERBARBEEMERERE W 2010 F#
HREREMERE BHILERIT T “BAE” IR
mf#02011 X 2021 £ BEREAERELS
BE® (ENERRAHNRSHRG BN ER) T
B 45 R X AE-RRRE 2019 FEZH LR
RANRRXAZE FRAMNERRE AERX
B E > 2IRHEE Z (BRI Intele SR RAHEK
R EEEIHRITEKT BRAENETEMRS R
Z—o

BENRERES S ROERERI BRER- BN
1B TESH AR B Bt R R AR KT
A 5 BEIME RAMIL ERE B8 R EIE
T B BIR AT A L R AT AR
SR BETE RA— R — A T E

NV &
Feature Stories

SeTRa:
] s ;O 2B

Rui P. Martins-The Pioneer in Macao’s
Microelectronics Chip Design

In 1992, Rui P. Martins came to UM from the University of
Lisbon in Portugal. In 1994, he successfully developed the first
generation of “UM Chip” with extremely limited resources,
which was presented at an academic conference in 1995. In
2003, Prof Martins founded the Analog and Mixed-Signal VLSI
Laboratory, which was approved as a state key laboratory in
2010. The 'UM Chip' brand originated from 2010. From 2011
to 2021, 45 papers from the laboratory were selected for
presentation at the International Solid-State Circuits Conference
(ISSCC, a top academic conference in the area of integrated
circuit design). Especially in the 2019 conference, UM had eight
papers selected, which is equal to the number of selected
papers from mainland China and Hong Kong combined and
meant UM ranked second in the world, next only to Intel. Today,
chip research has become a key research area at UM, which is
now at the forefront of this field. The pioneer of Macao’ s chip
design is now leading a group of outstanding researchers and
students. ‘It’s not easy to reach the top of the world in chip
research, but when you try to do it and achieve your goals, you
arrive at the top’, says Prof Martins.

Innovation knows no boundaries, and the pioneering spirit of

the ongoing 'UM Chip' project will, no doubt, be passed down
from generation to generation at the university.
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HB#E Deng Chuxia
Y T TN e

Dean of Faculty of Health Sciences, Director
of Cancer Centre, Chair Professor

) B #UT AT B B 2B M 5 0% (2007 £
HEFEEEREE) o0 1995 FEMR G EZ 5T
RiETEIEI® BRIERAEZEEREEME
B (NIH) 3= B S & R~ JH 10 L B B i S B 9T B
(NIDDK) # 535 &> BE#& #1E NIDDK FEELENY)
HERZMEAAR RIS -HHIRIN 2014
FMARFIRBURERPIABRERZ LA
Prebr e

BHIR B E MBI B EHTRRIE AR RS LR
IERRRE AR EMZERIZOMEZ — HRE
BAEEERRR O EEERRFI+ATERZE
FRIERZEELRFI AR RS SR (EIRPIE 253
FEAERR FEAR £ H 55 MR LR B BERBRRR
ENHERERVERZEIE B BURPI A AN SR 3t (& B8 i
BREAGMHE CHRHHERFPIANS RS ENEE
BRMETHEREMED AEL—RHEERRE
TERVIBSEE AR 5 MBS IR SRR IR (A5 B8
B> A RCH R ERES TRFH R MRS L
BYRPIERIBRA B BRI R RS Bk o

BEIREFERER S RN E RIS
R NMEREEXBRNFIRE BRFER
MERNEE 2020 FE> BERHE HHUETTREKR
BRI 2 BRI R A B B AR B Y R ZE IR 2R AT
MEBRL B2 EE——ERE SBHUEARN
R b i T E R L S &< P8 ) Y= K [
AR 2R RSB RAERERBERELT
WAk FRthEEMEERERERBREANS
MeamE > ZEMARER ERAERKRERARFR
DRAF EENBI SR 1R
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Prof. Deng Chuxia studied under Prof. Mario Capecchi, who
won the Nobel Prize in Physiology or Medicine in 2007. After his
postdoctoral training at Harvard Medical School in 1995, Prof.
Deng became a tenured researcher at the National Institute
of Diabetes and Digestive and Kidney Diseases (NIDDK) of the
National Institutes of Health (NIH) in the US, and then served
as the head of the NIDDK Mammalian Genetics research group.
In 2014, Professor Deng joined UM and acted as the founding
dean of the Faculty of Health Sciences(FHS).

Prof. Deng is a top Chinese scientist in the field of life sciences.
He has positioned cancer as a core research subject of the
Faculty of Health Sciences and served as the director of the
Cancer Research Centre. Cancer is the leading cause of death
in Macao. Hence, cancer research is of great significance to
Macao's public health, but the local cancer research is relatively
weak. Since taking office, Prof.Deng has led the faculty to
conduct relevant research projects, and cooperated with
local and neighboring medical institutions; these projects
are especially related to precision medicine research on the
physical and cancer characteristics of local people and have
helped develop a number of precise treatment plans for
common cancers. He also provides the latest research results
to hospitals, which helps train medical staff, reduce cancer
mortality effectively, and improve Macao’ s overall medical
standards.

Prof. Deng's team has continuously published breakthrough
research outcomes in the field of precision medicine, which
has not only gained recognition from academic circles, but also
won the affirmation of the country. At the end of 2020, the
Ministry of Education granted approval to UM to establish the
Frontiers Science Centre for Precision Oncology led by the FHS
which is the only frontier science centre in the field of precision
oncology and the first frontier centre in Hong Kong and Macao.
This centre signifies that UM has reached a new level in the
field of precision medicine, and it is expected to become an
unparalleled global innovation centre that boasts academic
talents who are expected to play a leading role in the field.
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AR Xu Chengzhong

TRPIAR BRI B IRt & R RAIRTRAR T (U &~ R
Dean of Faculty of Science and Technology, Interim Director
of Institute of Collaborative Innovation, Chair Professor

AREEIRR 2019 FEAMARK RERK S0
R BREIMARR AR EER AHIRER
SAREZFEERTE 200 BREIRIERSMEATIAE
SO B 2010 FEETREEANBESEE
SMES (B #R) 2011 FAEBKFIBER (F A5
) 2015 FEEABREFIEMBEET LA
FIEEBEXREEH 20 8 BERRMNIKRBETF
B ERTREABREEZRNERA KRS E
BERETF2014 FRIRE  BABRETER S0
ARYIFE AT TP R B e st S B AN 2R
TREBRNEFNERMAESERYNT T2
KPR R

TEHIRHAR Z B A A ME+F F—E-FEHR
ETstE-FZE+FERNOHRAE-F=E+
FRERHKER - RERENE+TF HME Tt
BIa -stEERMEE e MEERINE
IBERRTS ) BEISRARE R HMRSREE
EERHNEBESE - ZRAATEE - TEERER
M EZEGM PR 2R ME S BB thsl 4>
EimEEE S EME AR AEEENEKX:
“Quality research T*EMIFE T XEME ME
BERPXE EERES B -RERERIARNE
SREWEBEXE HMINBEHEE S2RM
REZHNAH R

AWIRE

Feature Stories
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Bl ER ISR R BR 5

Xu Chengzhong - Scientific Research
Requires Innovation and Persistence

Prof. Xu Chengzhong joined UM in early 2019 and is currently
the Dean of the Faculty of Science and Technology and the
Interim Director of the Institute of Collaborative Innovation.
Over the years, Prof. Xu has authored many books and
published more than 200 top international academic journal
articles and conference papers. He was listed in the NSFC
Excellent Overseas Talent in 2010 and the 1,000 Talents Plan
of China in 2011; and was elected as an |IEEE Fellow in 2015.
Prof. Xu has taught in the United States for 20 years. He was
a professor at Wayne State University and the director of its
Cloud and Internet Computing Laboratory. Returning back to
China in 2014, Prof. Xu worked as the director of the Institute
of Advanced Computing of Shenzhen Institutes of Advanced
Technologies, Chinese Academy of Sciences before he joined
UM in 2019.

Professor Xu has divided his research life into four decades:
focusing on parallel computing in the first decade, distributed
computing in the second decade, and cloud computing in the
third decade. 'This is the fourth decade. We have computing
platforms, computing resources and data to provide data-
driven intelligent value-added services', Prof. Xu said. He has
extensive research experience, and has received awards from
the US National Science Foundation, the US Space Agency,
the National Development and Reform Commission of China
and the Ministry of Science and Technology. He believes that
no matter what kind of research it is, the same requirements
for quality exist: ‘publishing a paper does not mean research
quality. You must publish a good paper and make an impact.
You must publish papers where the top scientists do, and
that’ s the direction we are working towards now’ .
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—i& Wang Yitao

PEESMAERERBTRE (RFIAS) TE

AP EERA 8 RO A SRR HUE

Director of the State Key Laboratory of Quality

Research in Chinese Medicine (UM),

Director of the Macau Centre for Research and Development
in Chinese Medicine, Chair Professor

—HHERBEES MESEREAPEREKX
B3 b7 R EREEARIMBMIEZHK1989 &£
BERRERIHEAEEEE —EPEZERE
HERD 2EME—PESERAE SHIER B
ZEEZEE -XRPEEAFERN EH QT
1996 FIREHBERS 2N PRETER SM5ER
REPEMEAMFAR> 1999 FRERBHZEEE
AE—EEK 973 PREBRENMUBEFERER
Z—o

2002 FE—FHIRERRARIZ R EREEM R
b ER RS —IMBEASKAL 19 22K
2% BIRIERS 800 RR R IGRT R XL T E T EIE
FEVER RE - BARBEFEARIK 1% NES
872008 FE—FHIREFRPHRNEHEMSE
BEREHERE 2010 FEMATEF—ERE
HEREFHBERE 2020 FE—BHEEBEHS
LR 500 RIEFKRFEPER R HETE
RUFRER S RO EH R TRPIR RSP O" AR
FIfERN S — BRSO T —BHIRETREIK
FREEEEHER 55— SCI HATICCHINESE MEDICINE)e
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Wang Yitao - Chinese Medicine Cultivator
of Inheritance and Innovation

Wang Yitao was born into a medical family. After taking the
college entrance examination, he was admitted to the University
of Traditional Chinese Medicine and embarked on the road to
knowledge inheritance, and innovation in Chinese medicine.
After returning from Japan in 1989, Prof. Wang founded the
first national key discipline of Chinese pharmacy and the only
national science-based class on Chinese pharmacy approved
by the Ministry of Education; following this he settled down to
found the first listed company restructured from a school-run
enterprise. In 1996, he was appointed as the vice president of
the Chinese Academy of Chinese Medical Sciences, which is the
best institution of Chinese medicine, and the director of the
Institute of Chinese Medicine. In addition, he was appointed
as the chief scientist of the first national 973 Chinese medicine
project by Ministry of Science and Technology.

In 2002, Prof. Wang was invited to join UM to establish the
Institute of Chinese Medical Sciences, which has cultivated the
first batch of pharmaceutical talents of Macao, including 19
of the world’ s top 2% scientists, and more than 800 PhD and
master graduates. He has also led several of UM’ s disciplines
that have entered into the top 1% in the ESI rankings such as
Pharmacology and Toxicology, Chemistry, Agricultural Science,
and Clinical Medicine. In 2008, Prof. Wang played a leading role
in applying for UM’ s State Key Laboratory of Quality Research
in Chinese Medicine, and in 2010 it was approved as the first
state key laboratory in traditional Chinese medicine in China.
In 2020, Prof. Wang led the joint establishment of the Macau
Centre for Research and Development in Chinese Medicine,
which was the first research centre approved by the Macao
SAR, with several Fortune 500 companies, China Academy of
Chinese Medical Sciences and Hong Kong Centre for Chinese
Herbal Medicine Drug Development. In addition, he works
as the chief-editor of the Rank #1 SCI journal on traditional
Chinese medicine called Chinese Medicine.
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Wang Yitao - Chinese Medicine Cultivator
of Inheritance and Innovation

For 20 years, Prof. Wang has led the Chinese medicine team
on the road of inheritance and innovation tirelessly. He has
won the National Science and Technology Progress Award,
the Medal of Merit - Education, and the Medal of Merit -
Professions from the Macao SAR. Now, UM has become a
globally preeminent Chinese medicine innovation hub for
talent cultivation, scientific research, and knowledge transfer;
it is also an outstanding scientific and educational example of
successful implementation of the ‘One Country, Two Systems’
Policy in Macao. Prof. Wang said: ‘Chinese medicine is broad
and profound. Its inheritance and innovation are not only the
original intention, but also the goal of striving for life’ .
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% FEE Tang Zikang

FERYIE R T2 & SRR IR
Director of the Institute of Applied Physics and
Materials Engineering, Chair Professor

TRAFE YRR MR T2 35FT GRTE “FEAYE
B TRRHZER) I 2014 & 5 FEHIR
£ 2016 FEEAEIRRE thEEEKRKE A
B RENEIS B R - B 2 IV EE R 3P
BRMANZEMERES BREAARNEZES H
ARMEESEEE) 70 ZTEARRE ESEER
SCI 33 500 BRi&e

EMERNSEEMERRT A ZAAEHHER

AIRBYSTERI WIE @B RA RN EZNEE
ESMREE —RERARKMRRRER
FEBR HhaEN BICRER LK BRIES
AR TEAORE R » AT LUIE 2% o ) R S R B IR 7K B
IR £ B B 4SRRI IEGIESEE
2B

BRI ERBREE R BN ERR S
MipREEER BB S RIS R B RENRT S
REENRXBH ERIR TR IRRE R SEE
BRI ELRRAENRENBBHRUKRTER
EMRRE 1R IBRAORT B R R U RED
BEESERETHR-tFIMENEFEYERE
FRARRM R EEEN AR LIS TIEREYT
B RSHIRR  [RARRAHEE—RIOFR
MEILEMRIEE A ZIERR L SEB R 2 IREUN
TEHNEREESRES
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Tang Zikang’s Dream as a Scientist

The Institute of Applied Physics and Materials Engineering
(IAPME) was established in 2014 and Prof Tang was appointed
as its first director in 2016. Since then he has led the team in
carrying out research in the field from scratch. Over the past
years since its establishment, the IAPME has received grants
for more than 70 research projects from various organisations,
including FDCT, NSFC and UM, and published over 500 papers
in SCl listed journals.

Some advanced technologies and products developed by
the Institute hold great promise for commercial applications,
and they are being commercialised. One such product is a
special hydrogel made of nanoparticles that can be used as
an intermediate raw material to make super water-absorbing
swelling agents; these have the potential to be applied in
farmland water retention and desert management.

In recent years, UM has encouraged cross-faculty, cross-
disciplinary, and cross-field collaborations to create far-
reaching research in a collaborative team approach. In light of
this, Prof Tang teamed up with experts in the Faculty of Health
Sciences and the Institute of Chinese Medical Sciences to
form a research collective led by Prof Chuxia Deng, one of the
world’ s foremost experts in cancer research. Combining their
knowledge in carbon nanomaterials, cancer immunotherapy,
and biomedicine, they rolled up their sleeves and set to
work. They have developed a quantum biologic technique in
cancer immunotherapy, which has yielded very good results
as evidenced by their data collected on malignant tumours.
He adds: ‘My greatest and only dream now is to see clinical
application of this novel discovery, in order to bring new hope
to the tens of millions of cancer patients worldwide.’
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ITEE Yuen Ka Veng

TR b R FRE
Dean of Graduate School,
Distinguished Professor

MREEL+F L NEFRFAE I BEDRR
HLERWEMRBER R NABT - R —
IMETREHR 8 23 Faid LTEERE & &
OEZE HE— BAMERMRG A LER
HhERe
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Yuen Ka Veng - Focus: Your Way to Success!

It was once said that the mark of a true writer is the patience
to sit at his writing desk in oblivion for ten years in order to
produce one masterpiece. This is also a fitting description
of Prof Yuen Ka Veng, who, despite not being a writer,
embodies the same kind of perseverance in his research. As an
earthquake engineering expert, Prof Yuen stumbled upon his
lifelong passion, Bayesian inference, 23 years ago.

In 2010, he became the first UM scholar to be promoted to
full professor before the age of 35. In 2018, he became the
first scholar at UM to be promoted to Distinguished Professor
before age 43. Following this, he served as the department
head of the Department of Civil and Environmental Engineering,
associate dean and interim dean of the Faculty of Science and
Technology, and registrar of UM. In 2004, he published a journal
paper co-authored with his then-supervisor Prof James Beck
at Caltech, which received great attention. Being the first in
the field of structural dynamics to tackle the problem of model
class selection, this paper was ranked among the ten most
cited, out of more than 3,000 papers, that have been published
in the Journal of Engineering Mechanics of the American Society
of Civil Engineers in last few decades.

When asked how one can continuously improve in scientific
research, he says: ‘You must focus on what you are good at,
and then persevere in doing it day after day. Doing research
requires focus; it also requires tolerance for loneliness. Choose
a direction and keep digging. Don’ t be a jack-of-all-trades but
master of none. That will not solve any meaningful problems’.
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Wang Di - Deeper into the Past, Clearer
into the Present

Wang Di joined UM in 2015 and is currently a chair professor
of the Department of History and Associate Director of the
Institute of Advanced Studies in Humanities and Social Sciences
(IAS). Prof Wang is recognised as one of the foremost experts
on urban history in China and new cultural history. He is the
recipient of the Best Book (Non-North American) Award for
2005 from the Urban History Association in the United States
and a co-editor of the English academic quarterly Frontiers of
History in China. His two most recent English books, Violence
and Order on the Chengdu Plain: The Story of a Secret
Brotherhood in Rural China, 1939-1949, and The Teahouse
under Socialism: The Decline and Renewal of Public Life in
Chengdu, 1950-2000, were published by Stanford University
Press and Cornell University Press, respectively.

What sets Prof Wang apart from many historians is his focus on
ordinary people, as he believes the lives of the masses provide
the most faithful representation of society. He says, ‘Throughout
history, ordinary people have always been in the majority. So
we should understand their thoughts, activities, emotions, and
experiences. It's like what happens when you look down from a
plane - you can’ t see the details. But if you stand on the ground
and look at the world with the eye of an ordinary person, then
you can capture authentic history’ .

This intensive historical investigation of a well-defined small
unit of research is known as the microhistorical approach,
which is characterised by a shift from grand narratives to
micro-narratives. Instead of studying major political, economic,
cultural, and social events, microhistory focuses on ordinary
people and their everyday life experiences. Historical truths
are discovered and understood through studies of seemingly
insignificant objects. He says, ‘Studying history is like travelling
back and forth between the past and the present. The more you
understand history, the more clearly you can see the present’ .
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The UM Scholar Research Forum

UM has made remarkable achievements in scientific research
in recent years. In celebration of the 40th anniversary of UM
in 2021, the UM Scholar Research Forum was launched by
Research Services and Knowledge Transfer Office, with its
debut on UM Open Day. Outstanding UM scholars were invited
to introduce their research results in daily language; this forum
emphasises that the meaning of academic research is creating
knowledge, and, as a result the public may come to understand
the applicability of research results and its close relationship
with improvements in the quality of human life. Since its
inception, the forum has held three well-received public lecture
events.

AR ARFEE —IRARKA
The UM Scholar Research Forum at UM Open Day
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The UM Scholar Research Forum was officially launched on
January 17, 2021 at the UM Open Day with all seats occupied.
Six professors from different faculties/institutes - Ting Chi Liu,
Haiyan Wu, Tianwei Hao, Chunming Wang, Guoxing Sun and
Chi Seng Lam introduced their research outputs in marketing,
artificial intelligence, sewage treatment, artificial organs, super
materials, and wireless charging respectively.
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The first lecture of the UM Scholar Research Forum was held on
April 8, 2021. The speaker, Shao Ningyi, an assistant professor
in the Faculty of Health Sciences, shared his team’ s recent
breakthroughs in targeted lung cancer treatment research,
which have been published in the internationally renowned
journal Nature.

BRE—HIROR AR AR RIE B RIER
Professor Shao Ningyi delivered a speech at the UM Scholar
Research Forum

The second lecture of the UM Scholar Research Forum was held
on May 14, 2021. Associate Professor Hu Yuanjia of the Institute
of Chinese Medical Sciences presented a speech entitled ‘A
Global Patent Decoding of a Breakthrough Cancer Therapy and
the Inspiration for Chinese Medicine Innovation’ to explain the
invaluable insights he has gained regarding the global patent
landscape related to chimeric antigen receptor T-cell therapy,
which were recently published in the internationally renowned
journal Nature-Biotechnology.

ERTTEBIRIRR R AR A B ERIER
Professor Hu Yuanjia delivered a speech at the UM
Scholar Research Forum

The third lecture of the UM Scholar Research Forum was held
on September 24, 2021. Wong Koon Ho, an associate professor
in the Faculty of Health Sciences, was the speaker. He gave a
talk titled '"How Do "Dormant" Fungal Babies Prepare for Their
Future' to explain his breakthrough in fungal biology recently
featured on the cover of Nature Microbiology. His finding has
important implications in the understanding of fungal biology
and pathogenesis as well as in the prevention of potentially
deadly fungal infections. The discovery holds particular promise
for protecting immunocompromised people, such as COVID-19
patients, from these infections.

HESRBUERRAR AR BERERER
Professor Wong Koon Ho delivered a speech at the
UM Scholar Research Forum
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The State Key Laboratory of Quality Research in
Chinese Medicine (UM)was approved by the Ministry
of Science and Technology (MOST) in 2011 with the aim
of addressing the key scientific and technical issues
related to the quality evaluation of traditional Chinese
medicine.
pharmaceutical engineering, the centre for toxicology
testing, the centre for pharmacological screening, the
centre for quality evaluation, and the centre for clinical
informatics. By setting up a multidisciplinary team to
carry out systematic transformational research and

It consists of 5 centres: the centre for

establishing scientific quality standards for innovative
traditional Chinese medicines, the Laboratory has
developed into a leading platform for quality Chinese
medicine research that plays a significant role in
international communication.

The State Key Laboratory of Analog and Mixed-Signal
VLS| was approved by MOST in 2011. It mainly conducts
cutting-edge research on various electronic systems
with two main research emphases-analog-to-digital
converters and low-power RF chips. The Laboratory
also actively develops research directions in power
management and microfluidic chips.

The State Key Laboratory of Internet of Things for
Smart City was approved by MOST in 2018. It is
China’ s first state key laboratory focused on the
Internet of Things for smart city. The Laboratory puts
forward common theories, algorithms and systems
that are of fundamental importance and help develop
exemplary applications for a smart city. It carries
out research on five fronts: intelligent sensing and
network communication, urban big data and intelligent
technology, smart energy, intelligent transportation,
and public safety and disaster prevention.
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HBEARPORERE
Provincial/Ministerial Level Research
Centres & Laboratories

UM has officially received approval from the Ministry of
Education (MOE) to establish the Frontiers Science Centre
for Precision Oncology in January 2021. It is the first cutting-
edge scientific research centre in Hong Kong and Macao, and
will focus on the prevention, occurrence, and metastasis of
cancer cells, as well as drug resistance and other major issues
related to common cancers in Macao. The Centre carries
out cutting-edge scientific research in four areas: cancer
occurrence and development, tumour microenvironment
and immune regulation, cancer metastasis and mechanisms
of drug resistance, as well as efficient drug development and
personalised cancer medicine.

In line with the University’ s global objective of developing itself
into an outstanding and internationally-recognised institution of
higher learning and against the backdrop of one united country,
the Centre for Constitutional Law and Basic Law Studies
(CCBLS) strives to become a research platform that will be
impactful in the Macao SAR and live up to what the community
expects of the University. It is devoted to the study of the
Constitution, Basic Law and the 'One Country, Two Systems
theory' ; academic exchange; talent nurturing; the fostering of,
in Chinese terms, the ‘Love China, Love Macao’ spirit; and the
provision of consultation to the Macao SAR government on its
policy formulations. The CCBLS is currently the partner base of
the Centre for Constitutional and Administrative Law of Peking
University, which is a key research base of humanities and
social sciences of the Ministry of Education.
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The Educational Research Centre (ERC) was established with
the great support of the Macao SAR government and is the only
educational research centre at a public university in Macao.
The ERC is committed to nurturing high-calibre educators that
can contribute to education development in Macao and the
Greater China region. The current research strands are focused
around the psychological factors in children and adolescent
learning; the use of technology in teaching and learning across
grade levels; eye-tracking studies on human cognitive task
execution; and data mining approaches in studying (Meta)
cognitive strategy use during online information seeking. The
ERC is currently the partner base of the Centre for Teacher
Education Research of Beijing Normal University, which is a key
research base of humanities and social sciences of the Ministry
of Education.

The Centre for Chinese History and Culture is a research,
education, exchange, and promotion platform established
under the care and guidance of the Liaison Office of the Central
People’ s Government in the Macao SAR and the Macao SAR
Government. It aims to strengthen the research in Chinese
history and culture; cultivate the backbone dedicated to
disseminating and promoting Chinese history and culture;
construct a high-level mechanism for the exchange of Chinese
history and culture; and promote Chinese History and Culture
to Macao society, especially to youngsters. In addition, the
Centre facilitates the dissemination and interest in Chinese
history and culture in Portuguese-speaking countries and
regions to promote and improve perception and understanding
in Macao and international societies. The Centre has been
included in the key research bases of humanities and social
sciences of the Ministry of Education and will be included in
the ‘50 Overseas Chinese Cultural Centres of the Ministry of
Culture for dissemination and promotion of Chinese culture, as
well as serving as the base of the literary theory and criticism
focus of the Chinese social science system.
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Provincial/Ministerial Level Research
Centres & Laboratories

Macau Centre for Research and Development in Chinese
Medicine was jointly initiated by the University of Macau, the
China Resources Group, Guangzhou Pharmaceutical Holdings
Limited, Guangzhou Xiangxue Pharmaceutical Co., Ltd, Nam
Kwong (Group) Company Limited, China Academy of Chinese
Medical Sciences, and Hong Kong Centre for Chinese Herbal
Medicine Drug Development in 2020. The Center focuses on
the development of classic and famous prescriptions, the
upgrading of high-quality patent medicines, the development of
healthy products and the discovery of innovative drugs to help
the development of the traditional Chinese medicine industry
in Macao. The Center has been approved and funded by the
Macao SAR government and has become the first technology
transformation platform for product research and development
in Macao.

The Bioinorganic and Synthetic Chemistry of the Ministry
of Education (MOE) Joint Laboratory was established by the
Institute of Applied Physics and Materials Engineering of
UM and the Bioinorganic and Synthetic Chemistry MOE Key
Laboratory at Sun Yat-Sen University in 2018. Both parties
have distinct advantages in research on chemical synthesis,
optoelectronics, and energy materials. This strong alliance
promotes synergistic development in the field of chemistry, and
creates a new cooperation model for institutes in the Greater
Bay Area.
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fMRI is a non-invasive and widely-used
technique to study brain functions
effectively. Despite being a non-invasive
technology, it can locate the cortical area
of specific brain activities accurately and
reliably, and scan objects repeatedly in
various ways with a spatial resolution
of 1 mm. The study of the cognitive
functions of the brain can be extended
to memory, attention and executive
function with fMRI. It is also applied in
clinical contexts and for commercial
purposes for early detection and
treatment of brain diseases.

The comprehensive physical
performance measurement system is
mainly used to measure the magnetic,
electrical and thermal properties of
various materials. It can also provide
testing environments such as high
magnetic field, ultra-low temperature,
high pressure and high temperature;
and measure various inorganic and
organic samples such as metals, oxides,
thin films, nanoparticles, single crystals,
superconductors and magnets.

Nuclear magnetic resonance
spectrometer is an important
technique to study the molecular
structure of compounds. It is used for
structural identification of biological
macromolecules and natural products
in quality research of traditional
Chinese medicine, molecular dynamics
research of biological macromolecules,
drug screening and design, metabolite
analysis, and material science research.
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The Super Intelligent Computing Centre at
UM is the largest intelligent supercomputing
centre in Macao. With a maximum
computing rate of 22 petaFLOPs in a
single cluster. DGX series, GPU computing
platform and Huawei Cloud, provide key
equipment and powerful computing power
to technology enterprises and support
many scientific research which assists
Macao and the Greater Bay Area develop as
smart cities.

The transmission electron microscope can
be used to observe the fine structure of a
sample. It even allows observation of just
one column of atoms. The resolution of the
transmission electron microscope can be
0.1-0.2nm.

The focused ion beam scanning electron
microscope is a machine that combines
the function of a scanning electron
microscope and an ion beam microscope.
It has multiple functions and can be used
in the fields of materials and biology. It can
be used for making TEM thin film, cross-
section observation, invalidation analysis,
3D reconstruction, milling nano-patterns
and editing circuits.

The X-ray photoelectron spectrometer
(XPS) can provide high-precision functional
analysis of element composition, valence,
relative content, concentration doping and
distribution for a variety of materials. The
combination of XPS and other technologies
such as UPS and REELS can allow
information including energy gap and work
function to be ascertained from samples,
which can ensure and control the materials’
performance. It can also test and control
the quality of other applied materials as a
test platform at the same time.

EHRERE
Key Academic Equipment
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The high-throughput sequencing system
can be widely used for large-scale
genomics sequencing. It helps to fully
understand the transcriptome by RNA
sequencing (RNA-Seq); coding RNA and
non-coding RNA analyzing; and exome
sequencing (analyzing the protein
coding region of the genome as a low-
cost alternative to the whole-genome
sequencing method).

The Quadrupole time-of-flight mass
spectrometer system (QTOF) can collect
high-resolution MS/MS data for each
detectable analyte in a sample.

This system can output a wavelength of
240nm-20pm, which can be applied to
fs micromachining, multidimensional
spectroscopy, surface SFG / SHG,
terahertz spectroscopy and time-
resolved spectroscopy.
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RIEF&1E Research Collaboration

BERRE - BPIAS & FERSMR
Joint Laboratory - University of Macau&
Chinese Academy of Sciences

BrEBERE - BMIAR & PEIRZEMR

Joint Laboratory - University of Macau (UM) & Chinese Academy

of Sciences (CAS)
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AT ERE A B AR ek & AR = BB SR IELR
The supporting framework of the joint laboratories of UM
and the Chinese Academy of Sciences

RPIAE - hER B YIRS SRR 2 M A EREBEER
The Plaque Unveiling Ceremony of the UM-Institute of Biophysics of
the CAS Joint Laboratory of Brain and Cognitive Sciences




RIBF&1E Research Collaboration

HMAEERE - BPIAS & PERIER
Joint Laboratory - University of Macau&
Chinese Academy of Sciences

TRPIAE - hEIR A IR e B A B B R T S B R =B
The Plaque Unveiling Ceremony of the UM-Institute of Cancer and
Basic Medicine (ICBM) of the CAS Joint Cancer Laboratory

THPIAER - ERIZ TR SERMAERA TEREEKSRAMSBREREHER
The Plaque Unveiling Ceremony of the UM-Shenzhen Institute of Advanced Technology (SIAT)
of the CAS Joint Laboratory of Artificial Intelligence and Robotics

RPIAE - MERBZ S MRS HRBE TR A BRESFIRRREASRNHRR
The Collaborative Agreement Signing Ceromony on Establishing the UM - Institute of Oceanology of
the CAS Joint Laboratory of Ocean Environment and Engineering via Video Conferencing

HPIAER - ERISEREXRE BAAERERE SHARREBEERN
The Plaque Unveiling Ceremony of the UM-Aerospace Information Research Institute (AIR)

of the CAS Joint Laboratory of Aerospace Information
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HMAERRE - BERHASRRE
The Guangdong-Hong Kong-Macao Joint Laboratory

IHERE - BRRAMSERE

2020

BERSIMRBEERMSERE
The Guangdong-Hong Kong-Macao Joint Laboratory on Pollutant Exposure and Health

BARMERH TR N 2E T REAMSERE
2. The Guangdong-Hong Kong-Macao Joint Laboratory for Data-Driven Fluid Mechanics and Engineering
Applications

MR R SRR AERE
3. The Guangdong-Hong Kong-Macao Joint Laboratory for Chinese Medicine and Autoimmune Disease
Research

BRGESEAEMEERE

4.
The Guangdong-Macao Joint Laboratory of Advanced and Intelligent Computing
c EEREENTHMEERE

The Guangdong-Hong Kong-Macao Joint Laboratory for Smart Cities

2021

BARARAREERRRRHSERE

The Guangdong-Hong Kong-Macao Joint Laboratory of Human-Machine Intelligence-Synergy Systems

BABCEHINREM S ERE

2.
The Guangdong-Hong Kong-Macao Joint Laboratory for Optoelectronic and Magnetic Functional Materials
3 BERAABRERMEERHMESERE
" The Guangdong-Hong Kong-Macao Light-Heat-Electric Energy Materials and Devices Joint Laboratory
4 BEERPFHSHBERMMEE

The Guangdong-Hong Kong-Macao Neutron Scattering Science and Technology Joint Laboratory
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2019 £ 7 B> BEASKRIEFEBRRAEEDRALH
The Guangdong-Hong Kong-Macao University Alliance Annual Meeting
and Presidents’ Forum 2019 was held in July 2019 at UM
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Established in July 2016, the Guangdong-Hong Kong-Macao
University Alliance was initiated by the University of Macau, Sun
Yat-sen University, and the Chinese University of Hong Kong.
UM serves as the vice chair of the Alliance. The Alliance aims
to bring together elite universities in Guangdong, Hong Kong
and Macao, cultivate high-quality talents, and spearhead the
Greater Bay Area’ s move towards a knowledge-based economy
era. It was supported by the Ministry of Education, Hong Kong
and Macao Affairs Office of the State Council, the Liaison Office
of the Central People’ s Government in the Hong Kong SAR and
the Liaison Office of the Central People’ s Government in the
Macao SAR. So far, 41 universities in the Greater Bay Area have
joined the alliance, including 25 in Guangdong, 9 in Hong Kong,
and 7 in Macao.
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The inauguration ceremony for the Alliance for Technological Innovation
and Talent Development in Western GBA and the Alliance’ s First Forum on
Collaboration in Technology and Education was held in August 2019 at UM
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H 17 BREESRSE-BMBRMEB ) LESHE
ARRNEEARSRMAGHEARIEER 2B
BSBAFHREBRBBIAGFT REXE L
MENEADT BAEF BER"/ER TOER
BE - BAARIMRMNBEER WEAIHRE
BIF BB BA RSB EN TF KRR
RE@ARRKAMMMAZL BB EBFTEX
BEARFHRAIM P OMAS FEEM BRAE
B &A% R
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The Alliance for Technological Innovation and Talent
Development in Western Guangdong-Hong Kong-Macao
Greater Bay Area (GBA) was initiated jointly by the University of
Macau, Beijing Normal University-Hong Kong Baptist University
United International College, and Wuyi University in August
2019. Currently, there are 17 member universities in the GBA
joining the Alliance. The Alliance first promotes teaching and
research among universities in the western GBA before shifting
its focus to building relations among companies, research
institutes, and universities in the region so that they can
work closely to integrate teaching and research resources in
the western GBA, in order to jointly promote innovation and
deepen collaboration. In addition, the Alliance supports the
effort of the Guangdong-Hong Kong-Macao University Alliance
to enhance the quality of technological innovation and talent
training in the western GBA to develop the region into a centre
for technological innovation and personnel training.
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BMPIKRER - BEABELTESE
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BREE

Inter-University Collaboration

The University of Macau and Tsinghua University (THU)
signed an agreement for a joint training programme of
postdoctoral scholars in January 2019. UM and THU will jointly
fund postdoctoral programmes, which means the strengths
and resources of the two universities will be combined in
certain disciplines, including engineering, materials science,
information science, and life science. The two universities will
collaborate in cutting-edge research and postdoctoral training
to promote the development of strategic scientific research in
China.

2019 1 B RPIARRBEADEEMRMAERIELRAERE
UM and THU signed an agreement on the joint training programme of
postdoctoral scholars in January 2019

UM and Zhejiang University signed a collaborative agreement
on the launch of a 2+4’ bachelor’s degree programme in
biomedical sciences and clinical medicine in October 2018.
Graduates of the programme will receive a bachelor’ s degree
in biomedical sciences from UM and a bachelor’s degree
in clinical medicine from Zhejiang University. In addition to
providing an opportunity for students wishing to pursue a
career in medicine to study at a top-tier university in China,
the agreement also helps Macao nurture professionals with
previous medical education and allows them to accumulate
experience in the field, thereby enhancing the overall quality of
healthcare in the city.

2018 4 10 B EPIABEIBTALET AR BB 2+4 £WBE - &

PRESE" S L BRI A A B SIS %IEE

UM and Zhejiang University signed a collaborative agreement on

the launch of a 2+4’ bachelor’ s degree programme in biomedical
sciences and clinical medicine in October 2018
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FEB 9

2021 £3 8 25 B> FEMBARE—1T25m R
FIRERe

A delegation from the China Association for
Science and Technology visited UM on 25
March 2021.

MAR 31

2021 F 4 B 7 B> FEMBGEFAEPTENFR
RREHEIRFIAS

Wang Fan, director of the Institute of
Oceanography, Chinese Academy of Sciences,
led a delegation to visit UM on 7 April 2021.

2021 %2 A 9 B BMEITHEITHE25H R
FIKEo

The Executive Council of Macao SAR visited
UM on 9 February 2021.

MAR 25

2021 £3R8 31 BEAREREFERENAR
REZTHRFIRR

A delegation from the subsidiary in
Guangdong Province of the State Power
Investment Corporation Limited visited UM on
31 March 2021.

APR 7
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MAY 24

2021 F6 B4 H BFIRHTHEAHREESE
REMAERMERNERESEFAZEEHM
TEPIR S

Public Assets Supervision and Planning Office
of Macao SAR and FDCT Trustee Committee
visited UM on 4 June 2021.

JUN 17

221 F6 B 17 B "AMERMMKSFEEES
TERER RBE (BENERME-EBRABRER
WA -FENBR-AREANPEERZEEEEER)
BERPIREe

A delegation of the 15th Session of Science and
Technology Cooperation Committee of Mainland
China and Macao (including members from
Ministry of Science and Technology of China, Hong
Kong and Macao Affairs Office of the State Council,
Chinese Academy of Sciences, National Natural
Science Foundation of China) visited UM on 17 June
2021.

JEBEIITR
Event and Visit

2021 £ 58 24 B HRBRAMEM AP ER
ER B CBREMER OB ARG

An inauguration ceremony for a research and
development centre for Chinese medicine and
translational medicine under ZUMRI was held
on 24 May 2021.

JUN 4

2021 F£6 B 17 B> REEEREMERS2HE
FIRER-

A delegation of CITIC Group and CTM visited
UM on 17 June 2021.

JUN 17

58



RIEF&1E Research Collaboration

SEENBAZTR

Event and Visit
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DEC 2

2021 £ 12 B3 B FERKES —ERRX
EERKAIMARRE CRIBERPIREE -
China Science and Technology Summit -
Guangdong-Hong Kong-Macao Greater Bay
Area Technology Innovation and Achievement
Transformation was held on 3 December
2021 at UM.

DEC 10-12

2021 12 B 17 B> BB B2RMAKRS
BRI TTRPI K22 o

UM held a plaque unveiling ceremony for the
Macao Institute for Translational Medicine and
Innovation on 17 December 2021.

2021 12 A2 B BAIFE KSR AIRGRIE —
ENERARPERIH B RRBERFIAEE
Mo

The ‘Science and Innovation China’ Greater
Bay Area Innovation Forum - Integrated
Circuit and Autonomous Driving Technology
Development Forum was held on 2 December
2021 at UM.

DEC 3

2021 12 810 B -12 B/ ®BPIR 220 2021
M BRI R R

UM participated in the 2021 Science &
Technology Week and Technology Innovation
Products Exhibition on 10-12 December 2021.

DEC 17
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MABBT

Knowledge Transfer Platform

—EBREHMRBIZBEE
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UM currently has two knowledge transfer units: The Research
Services and Knowledge Transfer Office (RSKTO) and the UM's
commercial subsidiary, UMTec Limited (UMTec). The knowledge
transfer units are responsible for planning, implementing,
coordinating, and governing innovation and research
achievements for UM.

Internally, RSKTO promotes the awareness of research services
and intellectual property protection all-round; and supports the
deployment and development of research activities effectively
by improving service systems and operation mechanisms.

Externally, UMTec is specifically responsible for the
management and industrialisation of UM’s intellectual property
and for creating an efficient flow of innovation elements in
the process of innovation source support, research results
protection, incubation/cultivation, and knowledge evaluation.
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FHHBEBHR
Knowledge Transfer Outputs

S TE R

Knowledge Transfer Outputs

HRERERER

Intellectual Property Development
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RAFERE
Incubated Companies

BAPHERZE

Incubated Companies

RIEBERRAR
AW Medical Company
Limited

P9 TRUE CARE RHXAIRAF]
Macao True Care Technology
CO,, LTD.

BRIERRARAR
Utran-i Technology LTD.

REFRAREREHR A IRAR

Faraday Energy Technology CO.,

LTD.

FAIRARAR
Genetrump CO., LTD.

2048 (P9 ) BIRAR
2048 (Macao), Limited

EREEBRAT
Gin Go Go Technology CO.,
LTD.
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EREYRIZBRAT
Baylifetech Biotechnology CO.,
LTD.

P £ R A IRAT]
Alphatech Technology
CO. LTD.

BERRARAR
Smart Guan Technology
Company Limited

MBI FIREYR
AIRARE
Digifluidic Biotech Ltd.

TRPIAEEEYRIREIRAT
Cordyceps Plus Biological
Technology (Macao) CO., LTD.

ERERIARRERAR
Institute of Chinese Medical
Innovation, Limited

wkidis (RPI ) BIRAE
Yao Qian Shu (Macao), Limited

RBRRERAT
TMASS Technology Company
Limited

AR ARAR
Barra Creative Technology
and Design Limited

BEREATEZEARAR
Southern Utron Studio
Company LTD.

KERZBERAT
Zidian Technology CO., LTD.

JRPIREARAR
Bideats Macao Limited

seME

ARABEERAT
BEME.Limited

RPIBEEYBRERIRAR
Macao Informed Biomedicine
Company

BEHXERIBBRAR
A-Cube Cultural & Creative
Company Limited

ST AEREHR AR AT
Wright Energy Technology CO.,
LTD.

LEBRBRAR
Deliver2U Tecnologia Sociedade
Unipessoal LDA.

HERRRERRAR
Yang Bo Technology Investment
Co., LTD.

N
*® ?/, V7

B AN
SKHT VSRR DIE SO

HEREBRAR
Story Never Die Studio

RIC EMREBRAT
RJC and CO Biotech LTD.

ENE (2P ) BIRAF
Printing Banana (Macao)
Company Limited

BXHRAT
Smart Fusion LTD.

BBEMRRERAR
Catydid Technology LTD.

BERKEIRMREER
FRATE]
Botofuture Information
Technology Service
Company Limited

AR (RPT ) BIRAT
Leadtech (Macao)
Technology CO., LTD.
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Industry-University-Research
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“EfU—RE ESMTERS
Five-in-One Industry-University-
Research System

“BU—iE ESEHFS R

BRAFRFTDERESRR LIF EBRTAM—
RRRRBLRR BYREL TERAMHERHN
RE{EiER

UM has attached importance to Industry-University-Research
(IUR) collaboration in recent years and enriched the system of
research and knowledge transfer by setting up the Five-in-One
IUR system.

TRA A —RE RRECAER
UM Five-in-One IUR System

EIFFE

RAEESEHER  KERTRFINEARATE
B ket T oS ESMRIME RSB RIEE
RENBESHEFEREXSIF HRPHRESH
GIFEEE LS 2 e E R EXR NSRS
B RRATERNSFRITRI - MR EEATER
FIRZCRME R BN H T A B R AR SR
MIEETTRE IR AR Sl BR 3E RARIH B RO ¥R

IRFET &
HEMEENAFEENSEEREEESMN

BERMRIE CRPINSEIBA AR R A BB
AZE (RSKTO) » 2 HE R CHAZEARFS A M E872 TFo
SRR BERNGIE N T AR T AR
MRTAERBIEST BA3EIE B R ARF FAEAS
BEEE MERIERRRE SERRAEE.
BFREHEE NHERPFRESNELE
BT FemiBiR IR R ME TR FIREAR M
XIBHRFEEBBIERE M F B RSKTO RGBT & XU
AR 8 3 IR AR A ORI IR B IR TS
EEER B2 RS2 BHEE - BRRHRE
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UM actively takes part in the construction of key research
platforms in the country, the GBA and Macao. UM joint research
platforms are encouraged to cooperate with enterprises and
apply for IUR grants together to strengthen linkages and create
new cooperation models with enterprises. Communication and
cooperation with government departments are also necessary
to stimulate scholars to transform their experimental research
outputs with practical technological applications into products.

Providing high-quality service to all innovative parties
guarantees the IUR process operating smoothly, and this
is performed by RSKTO, an academic support unit that
strengthens research service and knowledge transfer through
the following nine aspects: research policy formulation and
implementation, research platform establishment and support,
research budget planning and alteration, research project
application and management, research talent cultivation and
management, research award application and promotion,
collaboration exchange development and promotion,
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BB ERIRZ R TRRIRAIZER L IBERE
BFEERNOMARREABERCENNEESE
EREBRER ANBEAMEERIZANS ZHE
HEEHE L AREBEENEIFRE ARLIRMHFLHE
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ESREEBRRERUSFAZAEER HER

‘B ESMTERR
Five-in-One Industry-University-
Research System

collaboration agreement review and management, and
intellectual property application and management. Through the
enhancement of the service system and operating mechanism,
RSKTO facilitates knowledge discoveries, sharing and expansion,
which is the core of the research project management system,
and, in addition, helps to improve the full-cycle management
of research activities. It will also put the ‘3+3+3+3’ research
strategic layout into practice through the establishment of
major scientific platforms and integrated service system of the
nation, the GBA and Macao.

The Management Platform aims to implement the intellectual
property management regulations of UM and to review and
improve the execution and procedures related to the IUR
system. Researchers can make linkages with enterprises
following the regulations formulated by RSKTO and transform
their intellectual property into products with the assistance
of UMTec, which specializes in providing services for startups
and businesses systematically. Furthermore, the platform is
committed to keeping active contact with local companies and
facilitate horizontal cooperation with them to effectively meet
their demands and improve knowledge transfer.

UM established the Zhuhai UM Science & Technology Research
Institute (ZUMRI) in Hengqin, as its first industry-university-
research demonstration base to promote knowledge transfer
in the Greater Bay Area. In addition to undertaking a number
of research projects, ZUMRI has set up branches of UM’ s
3 state key laboratories in Hengqin,5 research centres
(microelectronics, Chinese medicine, smart city, translational
medicine and advanced materials) and 1 executive training
centre. Since the establishment of ZUMRI, the elements
required for technological innovation in Macao and the
Mainland have been effectively integrated to strengthen UM’ s
cooperation with universities and research institutions in the
Greater Bay Area and enhance the comprehensive impact of
UM and research achievement transformation in the Greater
Bay Area.

UM set up the Centre for Innovation and Entrepreneurship
affiliated to the Institute of Collaborative Innovation
to transform research achievements with commercial
potential into real-world applications and cultivate local
young entrepreneurs. The Centre seeks promising potential
entrepreneurial projects and provides professional incubated

66



EBE1E Industry-University-Research Collaboration

ESHREEM

Industry-University -Research Demonstration Base
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guidance for them by strengthening cooperation between
internal and external organizations such as universities in the
Mainland, the IUR platform in Henggin and venture capital
institutions. So far, the Centre has incubated about 30 start-ups,
including Zidian Technology Co., Ltd. and 2048 (Macao) Limited.

In response to the guidance detailed in the Outline
Development Plan for the Guangdong-Hong Kong-Macao
Greater Bay Area, UM set up its first industry-university-
research demonstration base - the Zhuhai UM Science and
Technology Research Institute (ZUMRI) in Henggin in March
2019. The base aims to accelerate UM’ s integration into
the innovation layout of the Greater Bay Area, facilitate the
construction of the Guangdong-Macao In-Depth Cooperation
Zone and serve to boost the economic diversification of Macao.

Since its establishment, ZUMRI has set up branches of UM’s 3
state key laboratories (SKL-AMSV, SKL-QRCM, and SKL-IOTSC),
a branch of the Henggin Intelligent Computing Platform in
Macao, and received approval for the Doctoral Research Centre
of Guangdong Province, the Branch Centre of Postdoctoral
Research at ZUMRI, New Research & Development Institution of
Zhuhai, and the Open Laboratory for Startups of Zhuhai.

Taking advantage of the research resources of UM, ZUMRI has a
research space of 7000 square meters, in which 5 R&D centres
(microelectronics, Chinese medicine, smart city, translational
medicine and advanced materials) and 1 executive training
centre have been set up. By the end of 2021, 108 research
projects were funded by government entities, including 7 key
projects funded by MOST, 4 major and key projects funded by
NSFC, 76 general and youth projects by NSFC and 21 projects
funded by other departments. The total funding was over
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EEAEF
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TEAF

UM-Enterprise Cooperation

RMB 40 million. In addition, ZUMRI undertook 52 enterprise
commissioned projects on smart city, integrated circuit and
Chinese medicine quality, with funding totalling over RMB 30
million.

UM signed a strategic collaboration framework agreement
to establish a joint laboratory with Huafa Group in October
2019. UM is fully committed to constructing its three state key
laboratories (SKL-IOTSC, SKL-AMSV, and SKL-QRCM) to promote
technology innovation and enhance its social impact. Through
building strong collaboration with Huafa Group, which is listed
among the Fortune China 500 and is a leading stated-owned
enterprise in Zhuhai, UM will strengthen knowledge transfer
and commercialization and eventually help to accomplish the
construction of the international science and technology centre
in the Greater Bay Area. The Joint Laboratory has attracted its
first batch of 11 research projects, which cover areas including
Chinese medicine, integrated circuit, and smart city. All projects
have prominent advantages in terms of technology leadership,
industrialization readiness and commercialization prospects.
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XA

UM-Enterprise Cooperation

PRS- EREEMABRERBENBIRE
TRARHERFE TR AU 2019 & 10 B4
An inauguration ceremony for the University
of Macau-Huafa Group Joint Laboratory and
Zhuhai UM Science & Technology Research
Institute was held in October 2019

BeBRESHARER

FF5 HEHARA FFi BB 2 117 BB i1 IHE%E
Serial No. Principal Investigator Affiliated Academic Unit  Project Title
1 HAFARE FERYIERMEI T2 %R REFREE R AR
’ Qu Songnan IAPME Carbon nanodots-based cancer immunotherapy
) F&HR FRER BN HEPRIR B 15 B
' Wang Chunming ICMS Bioactive dressing for diabetic wounds
BEEAMRR R
21F 44 RIS S .
3. o Blood fluorometer for the monitoring of acute
Liu Ziming FHS .
illness
B EEMERRASER _ZEASH A fEA—TEA
TR ZEAN TS M e AR B
4 EY R 250 Preparation and evaluation of liposomal
’ Luo Qian FHS acetyltanshinone IlA as a new drug for the
treatment of drug-resistant and metastatic lung
cancer
Z AE R AR R RAY A BL S A B AR MRS Sh D E R i B 38
w N R &R
5 PRELS AR SR Technology development and applications
’ Chen Guokai FHS BY P PP

of keratinocyte differentiation from human
pluripotent stem cells
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FFaR

Serial No.

HE&AA

P 8 22 10 B (i

Principal Investigator Affiliated Academic Unit

B

BREEREGEREARIESE

TEAF
UM-Enterprise Cooperation

IHE %8

Project Title

BRI R A Y SR T &

6. Jia Yanwei EREREMERE Portable drug screening platform based on digital
SKL-AMSV microfluidic technology
, N WA R AR R E R R
A R ’ A - .
7. ) Development and industrial application of robotic
Xu Qingsong FST . )
microgripper system
HhERRERZ 25 RE SYBRIT ERRERE
- BEHTYMERXERE Xt
8 AR BR=E Safety monitoring,smart loT technolo
’ Zhou Wanhuan = . Y .g, . . gy,
SKL-10TSC instrument and equipment, and industrialization
for urban Infrastructure
9 MRE BHx 2k EYERICBEPEET AR BER FEARR
’ Hao Tianwei FST Real-time automatic VFA&AIlkalinity (V&A) analyzer
p— EENTYHERRENE BRHEPERGEZEEERENRBARKER
10. Y,/Z:\,‘Zhixin = Intelligent safety monitoring of vertical
8 SKL-IOTSC transportation towards smart community
H ) Bk Rt & 25 5 [ (& RO AR SR ek 4 R SR s i S PR AR
- BERHHEDL . . " "
11. N Smart City R&D Centre 7

Tang Yuanyan

under ZUMRI

Key technology of computer vision in internet of
things for smart territory in Zhuhai-Macao region
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XA
UM-Enterprise Cooperation
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2021 £ 2 B RATIS R BEIR S FERT S
UM and BoardWare signed a strategic collaboration
framework agreement in February 2021
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R THBRMIEES T RENEEEERBER
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FItRER BRI T &
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UM and BoardWare Information System Limited (BoardWare)
signed a strategic collaboration framework agreement to
establish the UM-BoardWare joint laboratory in February 2021.
The Joint Laboratory will fully utilise the research advantages of
both institutions in the fields of smart city technology, modern
information technology, information security, public security,
big data, Internet of Things, artificial intelligence, and cloud
management. By integrating the R&D strengths and resources
of both parties, the Joint Laboratory will carry out innovative
research, promote each other’ s development in related fields,
create an innovative system for engineering, and provide a
platform for technological innovation and industry-academia
collaboration. Both UM and BoardWare expect this collaboration
to become a model of close cooperation between Macao’s
universities and businesses. Through this Joint Laboratory,
it is hoped to nurture more innovative talent, create more
technological achievements for Macao, and promote economic
diversification and sustainable development in Macao, as well
as the development of the Greater Bay Area (GBA).

UM and Guangzhou KingMed Diagnostics Group Co, Ltd
(KingMed Diagnostics) signed an agreement in December 2020
establishing a joint laboratory of innovation with the aim of
promoting industrial diversification in Macao and improving
the overall quality of medical research and technology transfer
in the GBA. In line with the development strategy of the Macao
SAR government and the development of the GBA, the Joint
Laboratory will fulfill the demands for collaboration between
the two parties and will take advantage of their strengths in the
fields of precision and translational medicine, public health, and
clinical diagnostics.

2020 £ 12 B MM ASES HBSGRERFEHELRRMRE—F
HERSAHSAINERE

UM and KingMed Diagnostics signed an agreement on establishing a
joint laboratory in December 2020
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XA
UM-Enterprise Cooperation

UM and State Power Investment Corporation Limited (SPIC)
signed a strategic collaboration framework agreement in
November 2020. The agreement aims to promote technological
innovation and the commercialisation of research results of the
University, enhance SPIC s capacity for independent innovation
and core competitiveness by making full use of UM’ s strengths
in technology, talent, information, and research results, as
well as SPIC’ s advantages in the field of clean energy. UM will
cooperate fully with SPIC in the fields of smart energy, Internet
of Things and talent development and exchange to promote
the joint development of both parties.

2020 £ 11 B RAEPREEREBHESFERGE
UM and SPIC signed a strategic collaboration framework
agreement in November 2020

UM and Nam Kwong Petroleum & Chemicals Co., Ltd (NKOIL)
signed a strategic cooperation framework agreement in July
2020. Through this agreement, both parties hope to promote
the commercialisation of research results, cultivate talent, and
jointly create a smart city in Macao. Both parties will give full
play to their respective advantages and carry out cooperation
in four areas, namely gas pipeline network optimization, energy
Internet of Things, comprehensive utilisation of distributed
energy, and special equipment safety monitoring. It is also
planned to establish a mechanism for regular communication
and strengthen cooperation in nurturing talent in such areas as
smart city development, Internet of Things, smart energy, and
big data, for the GBA.

2020 & 7 B AU N EEHRAFERTE
UM and NKOIL signed a strategic cooperation framework
agreement in July 2020
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BE BBEMH UHAEHSBERESNF RES
SRR G ERE W B RS HATHLE
FZEENEE S SNRARRRERESIE
B BRI ERBEE S U BHKRBEXS
B4R
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UM and Zhuhai Gree Electric Enterprise Co., Ltd (Gree Electric)
signed a strategic cooperation framework agreement in
October 2020. The two parties will take the Joint Laboratory as
the starting point to share resources, complement each other’ s
advantages, and carry out cooperation in smart energy, smart
manufacturing, Internet of Things, integrated circuit, and new
material batteries. It will strive to become a model of in-depth
cooperation between universities and enterprises in Zhuhai and
Macao, boost Macao’ s economic diversification and Zhuhai’ s
industrial transformation and upgrading.

2020 £F 10 B RPIRS2 RN BRETHIRSIFIER 2
UM and Gree Electric signed a strategic cooperation framework
agreement in October 2020
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A% Talent Development

WA tE

UM Talent Programme

BRAN7EHE

HEERPIFE AT “BE BER A7 2R A
7t E— S REMEER BN AR EERNER
B & 15 BPIARSHE L TBAAT 58" U
BEEZSBRAS S EHRPIRBERES TR
REZFH O BABTERSES BRI LR
RE" “BARNGEEE N RARIRE"
MEEE ST ERARNESFEXERRKR
REME R UKRRS | HRHPERRAASETSE
MR &1

2021 & RPIRBMFERNHEERE R E[E
B BH RIMTBVAERE RS E— P REBBRKE
EEFEMFOEREE (RERS BRREGF
&R ERE R BAE LA REIEHIR B E-
BIB5IABKTRMRRBNIEHIR AR ER—H
BIRFIRVRAFMROMRER ENEBRXER
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UM launched the UM Talent Programme, in order to train
more high-calibre professionals, promote the sustainable
development of postgraduate education, and strengthen
international academic collaboration in support of the Macao
SAR government’ s policy of ‘building a better Macao through
education’. Supported by the University of Macau Development
Foundation and UM, the programme consists of four parts,
namely the UM PhD Scholarship programme, the UM Post-
doctoral Fellowship programme, the UM Distinguished Visiting
Scholar programme, and the UM Macao Fellow programme.
The programmes aim to encourage outstanding graduates from
reputable universities to pursue further studies or develop their
careers at UM, as well as to increase academic exchange and
collaboration between UM and outstanding scholars.

BAANA 5t

UM Talent Programme

RA R ZE BRI RIS E

The year of 2021 marks the 40th anniversary of the University
of Macau. To support the nation’ s master plan for scientific
and technological innovation, further deepen the building of
the international centre of science and innovation in the GBA,
and promote industrial development in the Guangdong-Macao
In-Depth Cooperation Zone in Henggin, UM has launched
the Research Assistant Professor Recruitment Programme.
High-calibre talents will be recruited to undertake research
projects to serve the needs of the country and bring out the
strengths of the University, thus providing important impetus
for technological innovation in the GBA. This programme will
vigorously promote industry-university-research collaboration
and the development of new industries to diversify the
economy of Macao. It will also enhance the University’s
postgraduate education and facilitate the formation of a talent
training hub on the west bank of the GBA. These young and
knowledgeable professionals will become an important source
and talent pool for the faculty team development in UM.



BHREH

Facts at a Glance



HHEER! Facts at a Glance

EAHR

Overview

BN

2RHER

University Rankings

2022 FHREITEFHHHIAXBHA
University Rankings: THE 2022

201-250+

2022 EHREBETHARBEREERE
THE 2022 International Outlook

B M

SEMEAB8E (202072021 £4F)

ESI A 1% 2HBE
Number of Research Fields in ESI Top 1%

18

m AIRRFFE 1981 &

Founded in: 1981

m FEXERBE101E

Number of Residential Colleges:10
m B RAEREE 14

Number of Faculties & Institutes: 14

- #X Ph.D
Bachzlor 1 ’327
WA 7,495
Total numbers
B2+1%
Bt Post-
Master Baccalaureate
4 2,532 60
EBa = = = ﬂ;g‘
HEBASHEE(EHZE2021F12H31H) Professors
76 Bz
RS Associate
Chair Professors Professors
AR 19 208
Total numbers
BhIEHIS N
5 8 O Assistant Professors 4‘{5’5;&?&‘_
Distinguished
165 Hith Professors
Others 16
96
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am S R MBS EX

BTGB RUE
Number of Published
Journal Papers

HATUSR SRS | AR B
Citation Frequency of
Journal Papers

2020/2021 2FEMEIAIER

« BRMAREHFREZESEENMRIEER
=152
BEBHEEE:MOP 15,065,000

« EMSRITHERSEMEEESER
HFRRIEE
gE:84
BBEI$EE: MOP 140,974,700

- EMBIITHRESSHEES BN
RIER
=3
BEI$EE: MOP 658,200

- Ht(8ERi -F8EE) 1B
BE:47
EBHEEE:MOP 29,612,200

EAHR

Overview

Research projects approved by the UM Research Committee
Quantity: 52

Funding amount: MOP 15,065,000

Research projects approved by Macao SAR Science and
Technology Development Fund

Quantity: 84

Funding amount: MOP 140,974,700

Research projects approved by Macao SAR Higher Education
Fund

Quantity: 3

Funding amount: MOP 658,200

Research projects approved by other funding organizations
(Including Mainland China and Hong Kong)

Quantity: 47

funding amount: MOP 29,612,200
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REHEE R
Research Project Application

FeEE B5R
POt ERIR R
Mainland China Research Project
L5l BhhEN THREE
Level Funding Unit Funding Scheme
BIRERLAEE SR
National Key R&D Project
FHs & BIRERMEEFERERIER
Ministry of Science National Key R&D Project-Young
and Technology Scientist Programme

BB MR A S FEREIR
FDCT-MOST Joint Fund
BEEERSESEE (BR)
Excellent Young Scientist Fund
for Hong Kong and Macao

T
National

AREARNSESSHES AENPESAE

National Natural Science Young Scientist Fund

Foundation of China

E /BB EXMAEEEIER
General/Major/Key Research Programme
BERBEARSETEHE G ERPIR S5
ERESHANMENETIER
FDCT-NSFC Joint Fund
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RHEFIEE RE
Research Project Application

At ERIEE
Mainland China Research Project

BRE

Guangdong Province

[EER A ERL AR 3 5t
Guangdong Province Key R&D Project

EREBARSEATH LTER
Guangdong Province Natural Science Foundation
General Project

ERETHEESEBRATEKRER
Guangdong Provincial-Municipal Joint Fund for
Hong Kong and Macao Research Team

ARRHR R R EEEIER
Hong Kong and Macao Knowledge Transfer in
Guangdong Project

EREEFERR G 1FE—E

=¥
o Guangdong Province International S&T
Provincial )
Cooperation Scheme
BRI A S BB ERE
FDCT-GDST Joint Fund
e BERS |1 Bast 2R AR S1FIER
JIERE . .
. ) Hong Kong, Macao and Taiwan Cooperation
Jiangsu Province . .
Project Guided by Government
o)1 BRI AT S EAR SRR RIS 1FIRR
. . International S&T Innovation Cooperation Project
Sichuan Province }
for Hong Kong, Macao, and Taiwan
. REAITEE E) BRa RS FEE
’ o S&T Innovation Act Scheme for Hong Kong, Macao,
Shanghai City ] )
and Taiwan S&T Cooperation
. ESMEESRERE/FER
Zhul':ai Cit Industry-University-Research Cooperation Project
y for Zhuhai, Hong Kong, Macao Cooperation
- FAERERETEIER (CHEE|A)
AR 20 8 y |
o ) Shenzhen, Hong Kong and Macao S&T Project
Municipal Shenzhen City )
(Type C Project)
SRR S FEBRERRS1FER
BN EEE @%ﬂﬁuﬁ %ﬂﬁuﬁ 3
X . International S&T Cooperation Project for
Guangzhou City Huangpu District
Guangdong, Hong Kong, and Macao
- IEXREBRMSHEEATIAR
hBkE ) )
o ) Hong Kong and Macao Joint Research Project Fund
Wuyi University A ) .
Hith of Wuyi University
Others

BEXREHERE

State Key Laboratory

IR
Open Project
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REHEE R
Research Project Application

Sl
Level

B NITRERASHHAER
Macao SAR and UM Research Project
BRI HEHER
Funding Unit Funding Scheme

EPIERIITTHRE
Macao SAR

— MBI E B

General Scientific Research Funding

PR BRI 3 A & BB KR BB SRR E B
Joint Funding with MOST

BRI SR RE S EE R B AR
SEESHZEEHSHAER
Joint Funding with NSFC

WP RT3 RE S EER AR B SRR EE)
Joint Funding with GDST

RPIR 2R RE AR T
PR RSB SRR ER
Joint Funding with FCT
RPIRIE R 8E R E S ¥ 2 BB Horizon
Europe stE|ZEEEEB S %
Supporting Funding Scheme for Projects
Admitted to EU’ s Horizon Europe
MERMERES RHxRIRTEF 518
Science and Technology Funding Scheme for Innovation
Development Fund and Technology Promotion
TEESMACH B
Funding Scheme for Industry-University-Research
Partnership for Enterprises
EEESHAECHEREE
Funding Scheme for Industry-University-Research
Partnership for Enterprises

B FEEREE
Key R&D Programme

BRIEENT I FEEER
Funding for Smart City of Macao

BB EEEE S

Postdoctoral Researcher Funding

BREUEMEPORRENE
Funding for Laboratories and R&D Centres
& E RS R E RS

Scientific Research Devices and Equipment
Funding
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RHEFIEE RE
Research Project Application

B NTRERAKZRHAER
Macao SAR and UM Research Project

Higher Education Fund

RIS ERRA X SR T HIEE R
Specialized Subsidy Scheme for Macao Higher
Education Institutions in the Area of Research in

Humanities and Social Sciences

RPIEERRPEAS BN RBIA S FEIEE B 5 S
Specialized Subsidy Scheme for Training of
Bilingual Talents of Chinese and Portuguese
Language and Cooperation of Education and
Research for Macao Higher Education Institutions

BERNEERER SIS EEE RS
Specialized Subsidy Scheme for the Tourism
Education and Training for the Guangdong-Hong

Kong-Macao Greater Bay Area

AR
University

BARBAREER
UM Research Committee

ZEEMEER) - —RIATERD
Multi-Year Research Grant-General Research
Grant (MYRG-GRG)

RSENERRE BN
Start-up Research Grant (SRG)
BEHEHEER
Research & Development Grant for Chair
Professor(CPG)

SEEMTED - HRISIEHATER
Multi-Year Research Grant-Collaborative Research
Grant (MYRG-CRG)

R
Conference Grant (CG)
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HiZEZEE Research Committee

MRESD

2021/2022 L&
2021/2022 Membership

2021/2022 k&
2021/2022 Membership

eSS B (Ff%E) BE
Chair Vice Rector (Research) Prof. Wei GE
AXERR =ERE

Faculty of Arts and Humanities

Prof. Defeng LI

THEHERER
Faculty of Business Administration

Prof. Ricardo Chi Sen SIU

B2k

Faculty of Education

IEEEE
Prof. Mingming ZHOU

MR
Faculty of Health Sciences

RIZH
Prof. Renhe XU

EER

Faculty of Law

Prof. Augusto Teixeira GARCIA

8

R B B
Member HERB2ER

Faculty of Social Sciences

L&
Prof. Anise Man Sze WU

FHx 2k
Faculty of Science and Technology

/N1
Prof. Xiao-Chuan CAI

AXE

Faculty of Arts and Humanities

KSR
Prof. Shoutong ZHU

THEEESMR
Faculty of Business Administration

HER
Prof. Jason Zezhong XIAO

HEEMR

Faculty of Education

Prof. Barry Lee REYNOLDS

RN R
Faculty of Health Sciences

yRELE!
Prof. Hanming SHEN
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HiZ2Z& 8 Research Committee

2021/2022 A&
2021/2022 Membership

2021/2022 K&
2021/2022 Membership

E2R

Faculty of Law

Prof. Miguel Angelo LOUREIRO
MANERO DE LEMOS

HERS2EMR
Faculty of Social Sciences

B
Prof. Li SHENG

REs

Faculty of Science and Technology

Prof. Carlos Jorge Ferreira SILVESTRE

AR
Graduate School

P ER
Prof. Ka Veng YUEN

FREE BRI 3R
Institute of Chinese Medical Sciences

PR
Prof. Xin CHEN

FE R Rt TR2EA S P
Institute of Applied Physics and
Materials Engineering

TR
Prof. Zikang TANG

GRS
Institute of Collaborative Innovation

AR
Prof. Chengzhong XU

MBIk
Institute of Microelectronics

B
Prof. Man Kay LAW

R RS EREBARRENERERENER
= (BFIKE)
State Key Laboratory of Analog and Mixed-
Signal VLSI (University of Macau)

2R
Prof. Pui In MAK

PEEEMERREMERE (RFIAS)

=B
State Key Laboratory of Quality Research in Profql;en T
Chinese Medicine (University of Macau) ' &
BEEHYHEDR ERERE CRPIAR) -
my -~

State Key Laboratory of Internet of Things for
Smart City (University of Macau)

Prof. Shaodan MA
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