Programme Overview
B.Eng. Information Engineering

| ’ i ——t

Department of Information Engineering
The Chinese University of Hong Kong arch 2019



What was the Mission-Statement of MICI'OSOft ?



What was the Mission-Statement of MinOSOﬂ ?

A Computer on Every Desk and in Every Home
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What are these Services all about ?
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What i1s the Mission-Statement of GO Ogle ?

To organize the World's Information and
make it Universally Accessible and Useful.



Information Engineering

Information Engineering

<

Data, Voice, Image, Understand the principles (fundamental)
Video, Multimedia

Solve problems

(scientific and systematic)

Transmission
Networking
Processing

Create new technologies (innovation)

To train engineering leaders who can and new information technologies
to serve all disciplines.



What is Information Engineering?

Applications/E-Commerce

Computer
Software Science
Information
Network Engineering
System
Electronic
Circuit Engineering
Device

Physics



Information Engineering Programme

Core Subjects Streams of Specialization

Mathematics Big Data: Systems & Application

Computer Programming & Communications
Software Engineering

o . Internet Engineering
Basic Circuits & Digital Systems

Microcontrollers & Embedded Systems Cyber Security

Signals & Systems Enrichment

Principles of Communication Systems
Final Year Project

Computer Networks



?\_‘ ELIZ
B yunonens §
¥ & 05 3
S SUIRD <

D A EA ......... | SUNESURD A awirg @ 4 Cyber”
f“aﬁ:am;smnnafm“" " - Security

'I.Iﬂ-.n 111 m lInIIPIIS 5 ko r]
. = |

tingry SO

0 ’

3 - WL g L
! . / .'-. : -I'.;'nll 3 . ‘
L -~ L I\ “ B 1 )
—4rAle \ O\
N . |t b ; ,
e o i A i

m Web-scale Information m Networking Protocols and m Digital Communications m Intro to Cyber Security = Multimedia Coding &
Analytics Systems m Signal Processing m Applied Cryptography Processing

m Programming Big Data m Network Economics a Optical Communications = Web Security & m Stochastic Processes
Systems m Network Software Design a Wireless Communications Programming m Channel Coding &

m Internet of Things and Programming Modulation

m Secure Software
Engineering m Simulation & Statistical
Analysis

m Broadband Switching

m Social Media and Human m Mobile/Web Applications
Systems

Information Interaction

m Mobile Networking Digital Forensics

m Lightwave System
m Building Scalable Internet Technologies m Security & Privacy in
Cyber Systems m Network Coding

m Cloud Computing m Information Theory

m Machine Learning Services a Internet of Things
m Design & Analysis of
Algorithms



Four Mega Trends which will Dominate the Next Decade

Mobility Bl/big data

o)
91 % Social networking > 80% of new apps in 49 A) of CIOs rank Bl as the

will follow not just 2012 will be distributed/ top project priority for 2012
S, people but also deployed on clouds
w appliances, devices .-

of organizations expect
to spend on mobile

Total digital content will grow 2 7

devices in 2012 _ and rodu zettab
8 5 m'?lhlu e apps p s et Thisimhenie oo 48% from 2011 in 201
will be :
downloaded 1 / 2 of . In';ihe cloud 2 / 3
] in 2012 7 will shift of mobile ap
In 2012, mobile BILLION companies in 2012 ; developed in 2012 mlrmtegrate
devices will expect fo use from infrastructure with analytics offerings
outship PCs by internal social to application . 3 2 %
more than Feg'gf;k AP platforms a of businesses
— in .
= are likely to
2.1 Dat . 34% invest in Bl
and generate more ata security concerns of ClOs say technology as a service ianngﬁa;galy‘tlcs
revenue than PCs (cloud) will have the most profound
for the first time effect on the CIO role in the future

Source: “The Digital Transformation of Business,” A Harvard Business Review Analytic Services Report, 2015.



Major Requirement including Faculty Package (75 units) Wide Range of Elective Courses

Year Web-scale Information Analytics

Final Year Project| and Final Year Project Il

Programming Big Data Systems - Internet of Things
4
lus major electives P eciolize d Social Media & Human Info Interaction
. ! S Image & Video Processing
Year Microgantallers & Emhbedded Systems. Comauter Netwagks Machine Learning - Cloud Computing
3 |Il_ I ab Networking Protocols & Systems
B Network Economics
I . I Network Software Design & Programming
Even more FI ex| b | I |ty | ol Mobile Networking - Mobile/Web Applications
I fth . f I Building Scalable Internet Services
Year 5 out of the 17 units o . .
2 I 1= Major Elective Requirement Intro to Cyber Security - Applied Cryptography
B: : Lers Web Security & Programming - Digital Forensics
I can be fulfilled by Secure Software Engineering
other CUHK Engineering Departments’ | Security and Privacy in Cyber Systems
I courses at 3000 and above-level I Digital Communications + Signal Processing
Optical communications - Wireless Communications
I Ic,e,d, Broadband Switching Systems
S I S IS DS S S e e S B e . h— — Lightwave System Technologies
s : Engineering Physics
1 FaCUIty PaCkage' Cal 9 lus f gE y Multimedia Coding & Processing
] ) ) alculius 1or engineers Stochastic P _Ch | Coding & Modulati
Intro to Engineering Design Linear Algebra & Vector Calculus N as;'ifm:fai?;,sf:nd S:;E:ﬁcg,ﬂﬂawsfs 1ol
Problem Solving by Programming Intro to Data Science Information Theory - Network Coding
F MDMVV‘WU/L Design & Analytics of Algorithms

*Plus University Core Requirement, including English Language, Chinese Language, General Education, Physical Education & IT Training.*
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Our World-Renowned Professors

21 Full-time Professors ; 6 1EEE Fellows

Graduated from: MIT, Stanford, Berkeley, Caltech, Cornell, Harvard,
Columbia, ETH, Northwestern, UT Austin, Purdue, CUHK...

Many have extensive Industrial Experience with Technology
Powerhouses world-wide

*Bell Labs, Microsoft Research, HP Labs, Qualcomm, ...

Authors of Seminal, High-Impact Research ; Prize Paper

Awards from Top venues, including:

e USENIX Security / Facebook Internet Defense Prize 2018

» Top 3 Google Scholar Classic Papers in Computer Networks & Wireless
Communications 2016

* |EEE Eric E. Sumner Award 2016 (for contributions in Network Coding)
* |EEE Information Theory Society Paper Award (Twice !! 2016 and 2005)
* |EEE Infocom Test-of-Time Paper Award 2015

e AAAI Outstanding Student Paper Award 2015

 ACM Multimedia Conference, Best Paper Award 2012

» |EEE Marconi Prize Paper Award in Wireless Communications 2011

* Neural Information Processing Systems, Best Student Paper Award 2010

» |EEE Computer Vision & Pattern Recognition Conference, Best Paper
Award 2009
» |EEE Transactions on Multimedia Prize Paper Award 2009




Our World-Renowned Professors

Hold Key Patents on Innovations in various fields ; Successful
Technology Transfer, e.g.

*SenseTime - The most valuable Al Start-up in the World
*Image-Search for Microsoft Bing and Google
*X-Power (Commercial Adaptive Streaming Services) of Smartone HK

Awarded Area of Excellence by HKSAR Gov.:
sInformation Technology

*Network Coding

with total funding exceeding HK$100Million

Strong Ties with Local and Overseas Industries
«Set up the 1st Internet connection linking Hong Kong to the World

Established Hong Kong SchoolNet to bring Internet to Primary and
Secondary schools in HK

Science Advisor of HK Innovation and Technology Commission (Z &£l R}
)
eFormer CEO and CTO of HK ASTRI (G & JFE I RHSFZE05E).



* Information Theory, Network Coding

* Wireless Communication and Networking

e Optical Communication and Networks
 Network Economics, Internet and Applications
e Multimedia Processing

* |nternet of Things, Cloud Computing, Social
Networks

* Energy System, Power Grid Modernization and
Optimization

 Cryptography, Security and Privacy
e Big Data Analytics, Deep Learning and Al

Key Research Areas




Z AR5 (L (Thomson Reuters)ssffn (AR : 2015F 2 IKEIFIR L)
Most Impactful Research Institutions In Telecomms (2004 - 2014)

Rice University ‘ US. 1323 431
University of California Berkeley kLS. | 800 3.76
State University of New York (SUNY) U.S. 341 2.89
Swiss Federal Institute of Technology Switzerland | 723 2.64
University of Texas, Austin U.S. 1070 2.58
Carnegie Mellon University LS. | 763 2.55
Princeton University 1L Js 641 2.47
Chinese University of Hong Kong Hong Kong | 959 2.45
New York University Uus. 421 243
University of Washington, Seattle LS, | 562 2.42

Source: Thomson Reuters Web of Science
* Citation impact normalized against average for field and year of publication {n = 1.00)




Innovative
Network Coding
Techniques
Revolutionize
Wireless
Communications

Named by Thomson Reuters
as one of the 10 research
institutions in the world with
the most impact on
telecommunications



10 BREAKTHROUGH
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Deep
Learning

With massive
amounts of
computational power,
machines can now
recognize objects
and translate speech
in real time. Artificial
intelligence is finally
getting smart.

Introduction

The 10 Technologies

Past Years

~

Google DeepMind




Top Ten Al/ Deep Learning Pioneers in the World

e Announced at Global Technology Conference 2016 by Nvidia (the world leading GPU and Al
platform production company with 70% of GPU world market).

Berkeley | e
Trevor Darrel

Carnegie

Mellon Université +h

University de Montreéal

. Russ Salakhutdinov

Xiaoou Sean Tang

iﬁ INIVERSITY OF
NYU % TORONTO
Yann Lecun _
Stanford =
University R
Fei-Fei Li '

20
http://www.scmp.com/tech/start-ups/article/2116490/meet-sensetime-hong-kongs-first-hi-tech-unicorn-no-ones-heard
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http://paper.wenweipo.com/2014/08/07/HS1408070015.htm
http://paper.wenweipo.com/2014/08/07/HS1408070016.htm
http://hk.apple.nextmedia.com/news/art/20140807/18824632
http://news.takungpao.com/paper/q/2014/0807/2655922.html
http://orientaldaily.on.cc/cnt/news/20140807/00176_026.html
http://the-sun.on.cc/cnt/news/20140807/00407_082.html
http://std.stheadline.com/yesterday/edu/0807go02.html
http://www.metrohk.com.hk/?cmd=detail&id=238985

B South China Morning Post HK CHIMNA  ASIA WORLD COMMENT BUSINESS TECH LIFE CULTURE 5SPC

J SHARE “ B >< B World s most valuable AI start-up SenseTime raise

World’s most valuable Al start-up
SenseTime raises US$620 million to
spearhead China tech ambitions

China has made the development of artificial intelligence
and other advanced technologies a core pillar of its efforts to
reform its economy and secure leadership in what has been
dubbed a fourth industrial revolution

ATED : Tuesday, 03 Juty 2018.507pm - o @R MIT and SenseTime announce effort
sEnsziims | [ — to advance artificial intelligence
R, research
%: ’£+’Lﬂ)ilh l_tAIj-EkZ‘ Alliance will be part of new MIT Intelligence Quest.

Advancmg On-Device

Eﬁf% Oualcommgﬁz - Resource Development
enseTime and Qualeco SotaiiSuablates
o February 28, 2018

Amm 1al Ir

»

MIT and SenseTlime today announced that Senselime, a



Network/ System Security & Privacy
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Smart Buildings, Smart Grids and Smart Cities ...
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(Theme-based Research Scheme, HKS 60.33M)
Participating Institutions: CUHK, HKUST, PolyU
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Presenter
Presentation Notes
Dean of Engineering Prof. C. P. Wong is elected a foreign academician of the Chinese Academy of Engineering (CAE), in recognition of his remarkable contributions in the field of electronic engineering.  Prof. Wong is leading the Hong Kong’s first and the largest research project “Smart Solar Energy Hrvesting, Storage, and Utilization”, which received funding of over HK$60 million. 
工程學院院長汪正平教授獲選為2013年中國工程院外籍院士，以表揚他在電子工程領域的重要貢獻。汪教授現正進行香港歷來最大規模的太陽能學術科研項目，其團隊獲撥款達6,000萬元。


二億多元研究資助開拓知識版圖
（主題研究計劃6,033萬元）參與院校：中大、科大、理大
是項研究由工程學院院長汪正平教授帶領，涵蓋周全，課題包括開發以真空沉積技術製造的高性能薄膜太陽能電池結構，以 生產低成本、高產量和大面積的太陽能電池組；開發新材料和新工藝技術，以實現高能量密度的蓄電池和超電容，並由此構建的混和存儲系統；以及以先進資訊和通 訊技術基礎設施和傳輸協議為本，發展先進策略，以集成、管理和控制各種子系統，從而增強太陽能技術和微電網系統在各種運行模式下的性能和安全性。

汪教授希望藉此增強香港在太陽能技術方面的競爭能力，以及擴大太陽能在能源領域的實際使用率。

(TRS, HK$ 60.33M) Participating Institutions: CUHK, HKUST, POLYU
Prof. Wong Ching-ping, Dean of Engineering, and his team members study the new technology in energy harvesting, storage and utilization in this project. They will develop high-performance vacuum deposited thin-film photovoltaics (PV) devices and modules which will make low-cost, high-throughput, and large-area PV production possible. They will explore new materials and processing approaches for high energy-density batteries and supercapacitors, so as to realize a hybrid storage system. They will also formulate strategies to integrate, manage, and control various subsystems to enhance the efficiency and security in energy utilization. Professor Wong believes the project will strengthen the competitive edge of Hong Kong in solar energy technologies and increase the penetration of solar energy utilization.



http://www.iso.cuhk.edu.hk/chinese/publications/newsletter/article.aspx?articleid=57578



Our World-Renowned Professors

Dedicated Educators
e[ ove to Iinteract with Students

*Inspire Students to become Top-notch
Engineers, Researchers, Entrepreneurs,
and Leaders

Our Mission:

To help Our students to Achieve their
Dreams |
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For both 2018 and 2018, CUHK Team won the 15t Inter-University Cybersecurity Hacking Competition
organized by PriceWaterhouseCooper (PwC) Hong Kong ; also won VXCTF 2018 !

-2
PreCTs Inmcks Dy 0 18

winning Team

—

Time

[START] [END]

total_pts_

Ffilter_ team_name_
[CUHK] WANNACRY 850
[HKUST] FIREBIRD-2 850

[CITYU] BTRALPHA

[CUHK] CHMOD777

75

HKUST] FIREBIRD-1



Exchange Opportunities
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* Exchange Destinations for our students in the past few years:

— MIT, UC Berkeley, Caltech, UIUC, U of Toronto, Purdue, Dartmouth, U.
of Wisconsin-Madison, SUNY Buffalo, Stony Brook,
Liverpool, U. of Hawaii, National University of Singapore, ...



|lE Award to support Exchange Study

o Eligibility
e |E and MIE full-time students who have completed at least 1 term
in the IE Department and with cum. GPA >= 3.3

* Got Exchange offer from the Office of Academic Link, CUHK

e Award

e For GPA >=3.5: HKS30,000 to support Exchange expenses
e For 3.5> GPA >= 3.3: HK$20,000 for Exchange expenses

* Application Procedure detailed in the IE website:
e http://www.ie.cuhk.edu.hk/programmes/ie _award.shtml



After Graduation




Employment.. Further Study..
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Partial List of Grad School Destinations for IE & MIE Alum

2015-2018
MIT (EECS PhD) CMU (Data Science, ECE, Info Security, IT)
Stanford (EE) Columbia (CS)
UC Berkeley (EECS PhD) Georgia Tech (CS)
Caltech (EE PhD) Rice (CS)
Cornell (ECE) Northwestern(CS)

U of Texas at Austin (CS PhD, ECE PhD) Yale (CS, Data Science )

UC San Diego (CS, EE PhD) UCL (CS)
U of Maryland (ECE PhD) U of Edinburgh (Computational Finance)

CUHK, HKU, UST (IE, CS, Big Data, Finance, Math)
NYU (CS)



Career Prospects

Stage3 Leadership  Chief Technology Officer Chief Executive Officer Entrepreneur

Stage2 Managerial =~ Technology Expert Project Manager Business Consultant Business
Education
Marketing

Project Engineers - hardware, software, networking

e 1 I Sssional System Engineers - systems, security, services r\Gonemment
1 Business Engineers - sales, marketing, product management ar;ciement
ers

Research/Training/Consulting

Non-Engineering
Positions

Engineering Positions




2017 IE Graduate Employment Survey in March, 2018

Job Nature of Graduates

Software Design & Development 27.30%
Service Science & Solution Architect
Project Management

Information Security & Assurance
Data Science & Network Engineering
IT Consulting

Telecommunication

Technical Sales & Marketing
Hardware Development

Teaching

Others
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MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modern data scientist really is.

MATH
& STATISTICS

Machine learning
Statistical modeling
Experiment design
Bayesian inference

random forests, logistic regression

Unsupervised leaming: clustering,
dimensionality reduction

(Optimization: gradient descent and
variants

2 D o

DOMAIN KNOWLEDGE
& SOFT SKILLS

v¢ Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

el D < Qi ¢ i 8

Supervised leaming: decision trees,

5]

. NN

Fr .

PROGRAMMING
& DATABASE

Computer science fundamentals
Scripting language e.g. Python
Statistical computing package e.g. R
Databases SAL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaaS like AWS

e XX

COMMUNIGATION
& VISUALIZATION

¢ Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like geplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 s, Tableau

R %

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 21th century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data scientist is
hard. Finding people who understand who a data scientist is, is equally hard. So here is a little cheat sheet on who

MATH
& STATISTICS

Machine learing
Statistical modeling
Experiment design
Bayesian inference

random forests, logistic regression

Unsupervised learning: clustering,
dimensionality reduction

Optimization: gradient descent and
variants

r Do

DOMAIN KNOWLEDGE
& SOFT SKILLS

Passionate about the business
Curious about data

Influence without authonty
Hacker mindset

Problem solver

Strategic. proactive, creative,
innovative and collaborative

s b

Supervised learning: decision trees,

s

the modern data scientist really is.
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PROGRAMMING
& DATABASE

Computer science fundamentals
Scripting language e.g. Python
Statistical computing packages, e.g. R
Databases: SOL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaaS like AWS
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COMMUNICATION
& VISUALIZATION

v Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like ggplot or lattice

Knowledge of any of visualization
tools e.g Flare, D3 s, Tableau
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YOUR CAREER Research & Academia

B¢ 0 Research Englnger, Computer Sclentist, Professor ?

Carnegie
Mellon

University

Georgia | f College of
Tech L] Computing
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FINTECH EFRRE
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By StartupBeat on November 25, 2016

il Like 152 people like this. Sign Up to see what your
friends like.
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FileSquare

& simple way to make click-through mockups and collect feedback on your designs
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MAD Gaze - AR Smart Glasses & Solution
www.madgaze.com/

B Jordan Cheng, Founder and CEO of MAD MAD Group - §:X2008F(E 5 T8 EFE4
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2. Vibration warning
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1. Beyond safe pre-set distance
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Multiple connection
—HEEERR

O

3 months battery life
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3. Alarm tag buzzer
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R-Guardian可以解決我們遺失物件的問題，可以應用在個人隨身物品如: 錢包、 手機、手袋、手錶⋯ 也可以用在寵物、嬰兒、長者身上，以防他們走失。考慮到 企業用家的需要，R-Guardian基於核心科技─防止丟失上，加入防冒、溫度及壓 力感應等功能。目前，R-Guardian已和九龍錶行及WinPro商洽合作，將會推出 我們的產品。


Thank you!
If you have further enquiries,

please feel free to email us at :
lnfo@/e cuhk edu hk

Department of Information Engineering
The Chinese University of Hong Kong
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