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e 50+ faculty ] interdisciplinary Schools and Departments for
rom

TEp
2k 120+ students 18 collaborative R&D projects and 5 joint labs

Accumulated over HK$ 96 million & US$ 1 million

Q industrial sponsorship and donation

with one of the largest government-funded ITF Smart City Project

BDI

WeChat Overseas Joint Lab in Asia
/ 2y . . -y
/ AC HIEVEMENT 1 st Line/Naver Overseas Joint Lab in the World NAVER
HKPC HKUST's first joint research lab hkp c
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BDI Team

At present, there are more than S0 faculty
members and over 12( students
involved BDI's 18 research projects from

* School of Engineering

School of Science

School of Business & Management
Department of Computer Science and
Engineering

Department of Industrial Engineering and
Decision Analytics

Department of Electronic and Computer
Engineering,

Department of Chemical and Biological
Engineering

Department of Information Systems,
Business Statistics and Operations
Management

Department of Mathematics

Division of Life Science

Division of Social Science




Prof Lei Chen
: Prof Nancy I Prof Tony F Chan
Director of BDI Ly Former HKUST President

HKUST President
Prof Tim Cheng

Vice-President for Research

Prof Yang Wang Dr Tieniu Tan and Development

Associate Director of BDI & Former Vice Minister of the
Vice-President for Liaison Office of the Central Prof Qiang Yang
— Institutional Advancement People’s Government in Founding Director of BDI

HKSAR
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Director Co-Director Associate Director Founding Director
Lei Chen [RE Xiaofang Zhou [/  Yang Wang i¥#5  Qiang Yang 1534
Chair Professor, Otto Poon Professor of Vice-President for Chair Professor,
Department of Computer Engineering, Chair Professor Institutional Advancement Department of
Science and Engineering, & Head, & Chair Professor, Computer Science
HKUST Department of Computer Department of and Engineering,
Science and Engineering, Mathematics, HKUST HKUST
HKUST

Our Team

Ke Yi 53
Professor, Department of
Computer Science and
Engineering, HKUST

I-ming Hsing fip&a#4
Professor of Department
of Chemical and
Biological Engineering,
HKUST



Daniel P. Palomar $2795E

Professor, Department of
Electronic and Computer

Engineering, and Department of
Industrial Engineering and
Decision Analytics, HKUST

Ny
James She A
Adjunct Assistant

Professor, Department of
Electronic and Computer
Engineering, HKUST

O

Chi Keung Tang SB%5 7#
Professor, Department of
Computer Science and
Engineering, HKUST

e

Cameron ampbell B3

Bl'lall. Mak gﬁ%ﬁé Bertram Shi ﬁﬁ%ﬁﬂﬂ Jianfeng Cai gﬁ“ﬁ Associate Dean of Humanities
Associate Professor, Professor, Department of ~ Professor, Department of 4 §ocial Science & Chair
Department of Computer Electronic and Computer Mathematics, HKUST Professor, Division of Social
Science and Engineering, HKUST Science, HKUST

Engineering, HKUST

-

—h e

. - . B
Inchi Hu HAfEHA Huamin Qu [BER Hai Yang 155
Hong Xue Eﬁ'f‘l Professor Emeritus, Dean of Academy of Interdisciplinary Chair Professor,
Professor Emeritus, Department of Information _ Studies & Head, Division of Emerging Department of Civil and I I
Division of Life Science, Systems, Business Interdisciplinary Areas & Chair Professor, Environmental
HKUST Statistics and Operations ~ Department of Computer Science and Engineering, HKUST
Management, HKUST Engineering, HKUST
o

Dit-Yan Yeung 5 I&(=

Dimitris Papadias B & Dekai Wu RfEE Chair Professor, Fugee Tsung 8%
Professor, Department of Professor, Department of Department of Computer ~ Chair Professor, Department
Computer Science and Computer Science and Science and Engineering, ~ ©f Industrial Engineering and

Engineering, HKUST Engineering, HKUST HKUST Decision Analytics, HKUST



Department of Computer

Electronic and Computer Division of Life Science of Life Science, Division of Life Computer Science and : e
Engineering & Director, Center for ’ . rtm . : . Science and Engineering,
Artificial Intelligence Research, HKUST Science and Department of Chemical - Engineering, HKUST HKUST

HKUST and Biological Engineering, HKUST

| N By
. . : e . Xiaojuan Ma FREESE
Pascale Fung /5[ Mingjie Zhang 5REA{E Jiguang Wang E&3¢ Qiong Luo #18 Ass&])giate Pro,gs;:)rﬁ
Chair Professor, Department of Adjunct Professor, Padma Harilela Associate Professor  Professor, Department of ’

S

. . . Yangqiu Song SRFEFK J Kwok E | ]
Wei Wang £, PthlchuagYu i) ¢ Associate Professor, Department Proafg;zZr Sgpaftﬂmff of Yang Xiang 15 I l
Associate Professor, rolessor, Department o of Computer Science and Computer Science and Professor, Department of
Department of Computer Electronic and Computer Engineering, and Department of [ ilzr)leerin HKUST Computer Science and
Science ?%c(l[}}:g%meermg, Engineering, HKUST Mathematics, HKUST g &, Engineering, HKUST

y

) : o aes Richard So #ZF
Kai Chen BRE] . Matthew McKay Nevin Zhang 3R:&X Associate Dean of Engineering (Research & Timothy Sze fERE
Professor, Department of Adjunct Professor, Department of PEOfeSSOI’, Dself)_aftlllent é)f Grafdllla(tie Stu'ldll%s) & ro_fessora Depart_ment > Atdjunct ADssc)c_iate f
Computer Science and Electronic and Computer omputer Science an of ndustrial LNGIMEErng anc, Lecision rofessor, Division o
Engineering, HKUST Engineering, HKUST Engineering, HKUST Analy]gicc)sl’oaglilgall)en%?r?elgﬁtng,fI?Ilg[r}r]é%al and Public Policy, HKUST
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Jiheng Zhang RZE1E Raymond Wong &% 5 Xiaoping v&ang FiZFE Xinzhou Guo 3B/ fi} Kohei Kawaguchi /1| (RS
Head & Professor, Department of ~ Professor, Department of Chair Professor, Assistant Professor, Assistant Professor,

ndustrial Engineering and Decision Compute; Science and Department of Mathematics, Department of Mathematics, Department of Economics,
Analytics, and Department of Engineering, HKUST HKUST HKUST HKUST
Mathematics, HKUST

(4

g &

4» I

Can Yang 51 Haibin Su i Jishan Hu &A= _ Han Zhang 3RE Assistant g;g:sff %epartment
Associate Professor, Department Associate Professor, Department Professor, Department of Assistant Professor, Division of Mathematics ana Division of
of Mathematics, HKUST of Chemistry, HKUST Mathematics, HKUST ~ of Social Science, HKUST Life Science. HKUST

%
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o /
. .

Kani Chen BE-E4R Yuan Yao ZkiE Angela Wu RER Shaojie Shen ;X BhED Jia LIU S{= T
Professor, Department of ~ Professor, Department Associate Professor, Associate Professor, Associate Professor Zl&l;f!}[lallﬁ gglfe:ng =
Electronic and Computer of Mathematics, and Department of Department of Department of Marketing, Department of ’
Engineering and Department Department of Chemical Chemical and Electronic and and Department of Marketing, HKUST
of Industrial Engineering and Biological Biological Engineering, Computer Engineering, Industrial Engineering and ’
and Decision Analytics, Engineering, HKUST and Division of Life HKUST Decision Analytics,

HKUST Science, HKUST HKUST
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Industrial Partners

2015 RVB ¥ 10 million Tencent (%7 and Donation

- \_ J
-------- 2016 USS 1 million Mr. Raymond Chu
2015 HKS 10 million ITF (Innovation and
-------- H 2023
Technology Fund) Smart Transportation HKU?’ZI?IKPC HKUST-China Unicom
project partnered with THALES . ) Joint Laboratory on
Joint Research Lab Smart Society
HKS 12 million HKS 12 million
2016 HKS 20 million ITF (Innovation and 2020 RGC-RIF Project - oo PEME
"""" Technology Fund) Smart City project HKS 5.6 million :
partnered with L ¢ ;
Digital China T
(
2018 HK$ 5 million } HKS$ 2 million | HKS 1 million  { HK$ 2.46 million 2019
........ Ying Ding Education 77 : Donation : Space Tactics Asset : T
1 Technology Co., Ltd il * ®Forgame M;r;;ﬂement : NAVER NNEA
020 SPACE]
_ and more...




OUR LABS

BDBI-Machine
Learning Lab

HKUST-Ying

Ding Education
Fﬁl Al Lab
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BIG DATA INSTITUTE

WeChat-HKUST Joint Lab
on Artificial Intelligence

WHAT Lab
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2015-11-26 WHAT Lab was established in HKUST

Tencent entered into a 5-year research
partnership with BDI since late 2015, amounts to
RMB 10 million in total.

WeChat and HKUST will
jointly conduct Artificial
Intelligence (AI)
Technology related research
and explore the far-reaching
frontiers of Al. This
collaboration on Al research
is expected to be long-term
and world-leading. Research
arecas of WHAT LAB
include intelligent robotic
systems, natural language
processing, data mining,
speech recognition and
understanding.




Machine Reading aims to develop Machine Learning algorithms that
could read and comprehend natural language documents as humans
do.

With Machine Reading, natural language information is converted to
the form that could be processed by computers, and could be further
utilized in applications such as summarization, question answering
and dialogue system.

Aims at social networking big
data mining and machine
learning, natural language
processing and robotics
research.

» Natural language
processing

» Data Mining & Visualization
» Video Analysis

» Large -Scale Machine
Learning

» Robotic Application
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WHAT Lab . ) 2H, 7FE AR
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Machine Reading: Breakthro igﬁ%ﬁk@ﬁ%ﬁﬂﬁgﬁ% ﬁ%ﬁ
. . j : J\_ 4 _1:7 N
in Natural Chinese P.roc_;esm . ST PRI AR, AR
It aims to develop Machine Learning 200 \ 4. EEHIHE RFEx,

algorithms that could read and B FAE Rk B ARGkl
comprehend natural language

documents as humans,do, the technique . iy
can be further utilized i in apphcatlons

|such as arization, question 4 = T
- answeri d dialogue system. '~~~ Human
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Dialog Robot
Through the dialogue system, computer information
can be translated into natural language description,
and human language can also be translated into
computer information, so as to achieve human-
computer interaction.

Reinforcement and transfer learning, can be used to
solve the problem of dialogue system. Reinforcement
learning can solve the problem of delayed feedback
in multiple rounds of dialogue, while transfer learning
can help target areas by using data from similar fields,
which can solve the problems of traditional intensive
learning data.

e+ WHAT Lab




Domain Specific Knowledge Graphs
* Medical Knowledge Graphs




Model-based Global Localization for Aerial Robots
using Edge Alignment

Kejie Qiu, Tianbo Liu and Shaojie Shen

B; FEHRKEASR

s=r= THE HONG KONG
lU_w UNIVERSITY OF SCIENCE
AND TECHNOLOGY

High resolution video available at:

http://www.ece.ust.hk/~eeshaojie/ral2017kejie. mp4

® .. WHAT Lab




EREES APABL

RS RF B/ OCRiFE

AR ERE BREFET

WeChat Crowdsourcing Platfors;

The WeChat Crowdsourcing Platform is
designed and developed by WHAT Lab and
WeChat team together. Researchers can
publish crowdsourcing tasks on the platform and
WeChat users can participate in and get monetary
rewards. Different mechanisms for task assignment
and answer aggregation are equipped and plenty of
real tasks from HKUST and Tencent have been
published and finished on the platform. It is both a
useful tool for data labeling and an industry level
crowdsourcing research environment.% T e



WeSeer System: go online @ whar Lo

SRS A T B0 WHAT Lab A AT LA R T —E (ARHEX) The WeSeer system developed by WHAT Lab
was deployed and applied to WeChat, Tencent
for daily propagation analysis. The system
enable to analysis how official public account
article information propagate in WeChat
platform from different perspectives, involving
e a 3D global overview, time-varying propagation
' - view, community detection view, etc.

X %55 K9 Al —
REANX) HXAFBE

WIS/ 2016 FEFFLE 10w+ XERBELRIRABRBRN?

Original) 2016-12-30 WeChat TechPower WeChat TechPower

2017 £ 4 B 20 B, &8 (ARBRX) FENHMEXERRARBAETT 575000 X, K
B/LFHLIERBENENNERBEFREMSHE, AUBEIREANKERERT B,




Big-Data Bio-Intelligence
and Machine Learning

Lab




Int gen@LaL “*ato-
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The Big Data for Bio Intelligence Laboratory (BDBI)
Donation by Mr. Raymond Chu: US $1 million
Devote to the development of advanced machine learning systems and promoting applications of

machine learning in bio and genetic areas, aims to become a leading laboratory in the research of big
data for biological intelligence and to bridge the knowledge gap between academics and practitioners.







NSNS RRE BY SMARTCITY GROUP

Smartcity, a new perspective of Hong Kong

N

GET STARTED —

1% Smart City Lab




Smart Ridesharing

With the cooperation of Dl DI (the biggest
online car-hailing company in Mainland China), we
can utilize the huge amount of data generated by
millions of drivers and customers to help the
company improve the efficiency of their services and
the user experience of both drivers and customers.
We help DiDi1 to design smart vehicle dispatching
strategies and dynamic pricing strategies such that the
efficiency of the ridesharing service can

A fare price?
be improved, and the overall profit of the

platform can increase. . B3 .
L&l Smart City Lab



E-LEARNING

Move Academia towards "Evidence-Based Education":

Stage 1: Multi-Variant Model for Quality Measurement of Course Materials.

Stage 2: Pattern Discovery Algorithms & Outlier Detection Mechanism.




Objectives of the platform

* Effectively monitoring and directing the crowd
in railway stations so that early warnings can
be given on potential dangers.

* Ensuring smooth operation of railway
transport system by predicting potential major
equipment failure.

* The platform will cover a number of frontiers
of big data research, including data integration,
data analysis, human factors,
optimization/visualization, transfer of learning,
simulation and operational research.

Wind Smart City Lab




Training and Deployment Framework Backend

T + &

Guangdong TensorFlow I docker

IR L Grid Co. @__’@ m_@

Intelligent Document Corpus Machine Learning Model Model Training and Log and :
2 Server Deployment  Configuration Guide :
Assistance System

. R t : Provide Functional Services
= New word discovery based on left and eques ' l
right entropy and internal —
solidification Front-end server Frontend

Processed Data %

Raw Data

= Correction of typos based on neural
network

= Research on entity recognition model :
based on neural network I Submit Task

= Picture text detection and recognition

alli o .
algorithm : - < —_— O Data Postprocessing
; . e NN O

= Seal extraction and recognition Staffs Data Visualization :
algorithm A S5 O R T A S L S TS A SRR IRS

Data Preprocessing




% Intelligent Document Assistance System
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OCR system
° 2% @ = Sk s recognizes the
Layout —eeEssleiee| i . loxtinthe

analysis ... Qquestions O C R

»
»

Question

E Picture @
—_—
Scan . generation

1 identification ©

Store the

. o - l pyocessed
g; OCR Based Exam Questions ?Féii“” "
information in

Paper exercisebook - Recognition and Searching System datsbese

—— O D DS N DN B DS DN EEE DS DN BEE BN D BEE B D BEE B B BEn B B BEE B B Bae B B e B Ban BEe B B e B Ba e Eew

Analyse data
with a full-
text search
database

Personalized OCR system: :
O C R recognize special numeric types |

Text content recognition

 aO-OCCCETy G

Graphic s Graphic typesetting
recognition information

Search for similar questions



BIG DATA INSTITUTE
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HKUST- Ying Ding
Education AI Lab




ﬁ HKUST- Ying Ding Education AI Lab

Ying Ding Education co. funded HK$5 million to establish a collaboration
with BDI for founding an Al lab.



HKUST- Ying Ding Education Al Lab

The Lab focuses on developing collaborative programs for the purpose

of strengthening educational research collaborations and development of
blended learning initiatives.

v..Development of Blended Learning Platform and Pilot Program
v Collaboration on Mainland Educational Activities

v" Collaboration on Educational Data Analysis
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Joint Labs

HKUST — China Unicom Joint Laboratory on Smart Society ©38 &5 &

The lab aims to develop a platform for HKUST and China Unicom to explore frontier research and
applications in the area of Smart Society, Advance Telecommunication, Internet of Things (IoT), Big
Data and Al technique. The Joint Laboratory will initiate projects covering key areas such as smart cities,
industrial internet, artificial intelligence (AI) computing power and cybersecurity. The facility will also
proactively participate in Hong Kong Government (HKSAR Government) and related national initiatives
to promote the commercialization of research achievements.

HKUST-HKPC Joint Research Lab for Industrial AI and Robotics hkPCO

£ENE

The lab aims to develop innovative industrial technologies that can address the technical challenges being
faced by the manufacturers and provide practical solutions with the adoption of artificial intelligence (Al)
and robotics technology, helping to enhance the productivity of industries in Hong Kong and s fostering
intelligent and advanced manufacturing and industrial innovation and technology (1&T) talent
development.

HKUST-NAVER/LINE AI Laboratory NAVER

The lab aims to develop a comprehensive set of research and talent-development programs to pursue cutting-
edge research for advancement of Al technology and enrich the learning experience for students.



Joint Labs

HKUST-Xiaoi Robot Joint Lab on Machine Learning and Cognitive Reasoning @xi7g!

The Joint Lab will emphasis on integrating machine learning and cognitive reasoning to build the next generation
Al system with high credibility and cognitive capabilities. It will also train student talent in Al and foster research
and industry collaboration, contributing to the societal and economic development of Hong Kong and the Greater
Bay Area.

Digital Currency and B8 oo Health Data Analytics Lab

Blockchain Research Lab
2 The Lab will support research related

. .. ace Tactic ‘-wmcmum.zea . .
The Lab will support research and training g to data science and provide a

of postgraduate / postdoctoral students it platform for nurturing young
related to FinTech and blockchain. Sl « | researchers.

Upcoming Joint Labs

HKUST-Accel Joint Laboratory on Internet of Things (IoT) ;ﬁr

HEAAARNG

Accel Innovations Limited




Conference and Workshop on Big Data
and Biomedical and Chemical Science

d

I///4

itional Conferenceon
Pathology and Datalntelligence

FinTech

btate of Permlssmnless EL
Permissioned Blockchains:

Y i lu l.ll

Distinguished Lectures, Seminars, Workshops

Social Impact

Organize Distinguished Lectures, Seminars,
Workshops, Competitions, Forums to facilitate knowledge transfer
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4HKUST and HKPC Launch
Joint Research Lab for
Industrial Al and Robotics
Fostering Intelligent &
Advanced Manufacturing
and Industrial I&T Talent
Development
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Social Impact

BDI pursue to bring positive influence to the community
and lead the tread in top technology field

T

HKUST Establishes Laboratory on Big Data for Bio Intelligence
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S——— \ = World Experts in Big Data and Artificial Intelligence Gather at HKUST to Share
' ' ' —— .. Insights into Future

inihii 26-05-2017
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o A HAEWMY\Clova Wave B Clova Frionds The Big Data Institute (BDI) of the Hong Kong University of Science and Technology (HKUST) today (Friday)

5?& ﬁé:é:ff'é:”:c . organized its first Big Data and Al Day, playing host to a stellar assemblage of world top academics and industry
BX WA FAIREG

é;i Ly e celebrities in the realm of Big Data and Artificial Intelligence (Al), sharing information and insights into the future of
=45 \ ;A*tmgf,,?::i‘i;'ﬁ this trendy field.

M b O

%ﬁﬁ Ui gkt e Since the establishment of the BDI in 2016, its first Big Data and Al Day drew a leamned audience of over 500

R R E - FRNEN 1l
23=% e guests, including local and overseas academics, leaders in the Big Data and Al-related industries, as well as

students from various tertiary institutions in Hong Kong and abroad. The overwhelming attendance attested to the

key role of HKUST's research in these fields. Dr Tieniu Tan, Vice Minister of the

; & : Liaison Office of the Central People's
) y Government in HKSAR (7th from right),
x . :‘ Dr Tieniu Tan, Vice Minister of the Liaison Office of the Central People’s Government in Hong Kong, officiated at HKUST President Prof T(ony FChag )
: & ) the symposium. In his keynote speech on big visual data analysis, Dr Tam said, “Hong Kong is a great place for (6th from right), Vice-President for
- 174 1 Mg X Big Data and Al, and Big Data and Al are a great hope for Hong Kong, making the place smarter and stronger.” Research and Graduate Studies Prof

Nancy Ip (7th from left), Dean of
HKU ST Becomes the First Unive rsity Pa rtner Worldwide Deliverina the ooenina remarks. President Chan said. “Research into Bia Data and Al is one of HKUST's strateaic .':‘_ngf.jefrfrzgf’rof T.'m Chfng _{Stfl"from

with NAVER/LINE to Set Up Al Lab B S ' e

T
W= i Interface

BRAEFMER [HER=] -
HKUST and WeChat Establish Joint Lab on (9] T
Artificial Intelligence Technology
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HKUST Joint Lab on Artificial Intelligence Technology, fiffk: WHAT Lab, SRB=RIUATEE AMINENSWORRL - SUSMSIEEE Fellow, IS ACRINIESATHEEE (A
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Social Impact

BDI pursue to bring positive influence to the community
and lead the tread 1n top technology field



Industrialize

HK' | S I BDI scientific-achievements
, and create long-term

impact to the world

Aspire innovation
and breakthrough

BRAIN

Benefit the Greater

Bay Area (HK / Macau .

/ Guangdong), Greater Recruit

China Region and the talents in academia
world Navigate

research development
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BIG DATA TO BIG DREAMS

Big data is the oil of 215! century, however, unlike the oil, its reserve grows
exponentially every year

JOIN BDI, 1gnite your future

HKUST Big Data Institute




