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HKUST VisLab

 Awards * Alumni
* 11 best paper/honorable mention awards *  More than 70 (15 PhDs+17 Mphils+...)
* Distinguished Collaborator Award 2016 from Huawei Noah's *  Working in industry: Microsoft
Ark Lab Research Asia, IBM Watson, Bosch
* |BM Faculty Award 2009 Research USA, Siemens, Google,
* 2014 Higher Education Scientific and Technological Progress Airbnb, Visa Research, etc.
Award presented by the Ministry of Education of China *  Working in academia: Zhejiang
*  HKICT Award and APICTA Award; IEEE VAST Challenge Award University, Tongji University, University
*  Yelp Dataset Challenge Round 10 Grand Prize Award of Electronic Science and Technology
e Research of China, Shenzhen University
*  Top 5 visualization group in the world based on the output in * Working in government: Office of the

the top journal of the field Government Chief Information Officer

*  The largest visualization group in Asia and one of the largest (OGCIO) Hong Kong
in the world (30 members including 23 Ph.D)

* Technologies adopted by Microsoft, IBM, Huawei, Tencent,
Bosch, etc.
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Urban Informatics/Smart Cities, Social Media, Text Analytics
Explainable Al, E-Learning, Social Network, AR/VR
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Input: data Output: visual form Goal: insight
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Anscombe’s Quartet: Four datasets

Anscombes quarte

I || [11 Y
X v X y X y X v
10.0 ] 8.04 | 100 9.14| 100 | 746 | 8.0 | 6.58
8.0 | 695 | 8.0 |8.14| 80 | 6.77 | 8.0 | 5.76
13.0 7.58 | 13.0 | 874 | 13.0 | 12.74 | 8.0 | 7.71

9.0 | 881 | 9.0 |877| 9.0 | 7.11 | 8.0 | 8.84
11.0] 833 [ 11.0 926 | 11.0| 7.81 | 8.0 | 8.47
140] 996 | 140 | 8.10| 140 | 884 | 8.0 | 7.04
6.0 | 724 | 6.0 |6.13| 6.0 | 6.08 | 8.0 | 5.25
40 | 426 | 40 [3.10] 40 | 539 | 19.0 | 12.50
120 ] 10.84 | 12.0 | 9.13 | 120 | 8.15 | 8.0 | 5.56
70 | 482 | 70 |7.26| 7.0 | 642 | 8.0 | 7.91
50 | 5.68 | 5.0 [ 474 50 | 573 | 8.0 | 6.89

Table 1.1: Anscombe’s quartet: four different datasets.



Anscombe’s Quartet: Statistics

Property (in each set) Value
Mean of x 9.0
Variance of x 10.0
Mean of y 7.50
Variance of y 3.75
Correlation between x and y 0.898
Linear regression line y=0.5x+3.0

Table 1.2: Same statistics in Anscombe’s quartet.



nscombe’s Quartet: Visualizations
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Original map by John Snow showing the clusters of cholera =
cases (indicated by stacked rectangles) in the London
epidemic of 1854. The contaminated pump is located at the
intersection of Broad Street and Cambridge Street (now
Lexington Street), running into Little Windmill Street.
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Subfields of Data Visualization

* Information Visualization (InfoVis)— Abstract data

b @

e ot
people’ =
wils o

wi

* Visual Analytics (VAST) — Analytical reasoning
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Office of Science and Technology Policy
Executive Office of the President

New Executive Office Building

Washington, DC 20502

FOR IMMEDIATE RELEASE Contact: Rick Weiss

March 29, 2012 Lisa-Joy Zgorski

202 456-6037 rweiss@ostp.eop.gov

703 2902-8311 lisajoy@nsf.gov

OBAMA ADMINISTRATION UNVEILS “BIG DATA” INITIATIVE:
ANNOUNCES $200 MILLION IN NEW R&D INVESTMENTS

¢ Issuing a $2 million award for a research training group to support training for

undergraduates to use graphical and visualization techniques for complex data.
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THE NATIONAL
ARTIFICIAL INTELLIGENCE
RESEARCH AND DEVELOPMENT
STRATEGIC PLAN

National Science and Technology Council

Networking and Information Technology
Research and Development Subcommittee

October 2016
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“ Strategy 2: Developing
Effective Methods for Al-
human Collaboration

Better visualization and user
interfaces are additional areas
that need much greater
development to help humans
understand large-volume
modern datasets and information
coming from a variety
of sources.
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Visual Analogues
Visualltems in ItemRegistry
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VIEW

Interactive Display
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Visual Data Exploration

O User interaction

Vusuallsatlon
Mapping

Transformatxon

Model
visualisation K i
A : Data < Model \ oW ge/
bunldmg

Data
~ Models
- C Parameter

mining
refinement

Automated Data Analysis

Feedback loop

Courtesy of Denial Keim et al.
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Today
X * Why did you do that?
Machine Decision or * Why not something else?
ini X Recommendation * When do you succeed?
raining L earne
Data > Learning Function > « When do you fail?
Process « When can | trust you?
* How do | correct an error?
User
XAl Task
- * | understand why
New + | understand why not
Training Machine Explainable | Explanation « | know when you succeed
Data Learning Model Interface * I know when you fail
Process * | know when to trust you
* | know why you erred
User

Figure 1: XAI Concept
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THE WALL STREET JOURNAL.
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Pictures Make Sense of Big Data

Visualization technology can turn data into pictures that are far more
comprehensible

By DEBORAH GAGE
Updated Sept. 15, 2013 5:18 p.m. ET

Most people have trouble recalling strings of numbers that are longer than their phone numbers. So

how do we begin to comprehend a hundred rows of data, let alone a thousand or a million or a billion
rows?



Harvard
3¢ Business Q ssascy
Review

THE MAGAZINE BLOGS VIDEO BOOKS CASES WEBINARS COURS

Guest Subscribe today and get access to all current articles and HBR online archive.

HBR Blog Network

How P&G Presents Data to Decision-Makers

by Tom Davenport | 3:00 PM April 4, 2013
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Make analytics easy.
For analysts, executives, |1, everyone.

Airline Flights and Delays

By Alrline
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Cognitive Science Urban Informatics

Computer Graphics Medical imaging

Human-Computer Interaction Computational fluid dynamics

Machine learning Social media

Graphical design/visual communication Social science »c
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* {§: Accuracy

* 1A: Intuitiveness, Efficiency, and Effectiveness

o TH: Aesthetic
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The representation of numbers, as physically measured on the surface of the graphic itself, should be directly proportional to the

quantities represented.
[Tufte, 1991]

9
size of effect shown 1n graphic

Lie Factor = , ,
size of effect in data

where

, second value - first value|
size of effect=
first value
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Cognitive Science — Visualization

Infographics >

Visualization

< Deep learning

Visualization

/ Education (MOOQOC)

Visualization .,

Social Media (WeChat)
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Cognitive Science

e Gestalt law
* Popout effect

* Visual encoding principles:
— Effectiveness principles
— Expressiveness principles



Which one is more effective?
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(® Magnitude Channels: Ordered Attributes 3 Identity Channels: Categorical Attributes

Position on common scale e : ; Spatial region " N .
Position on unaligned scale ' ', ! i Color hue HER
Length (1D size) - Motion \ o ® .C‘.
[ J
Tilt/angle |//_ Shape + Ol A
Area (2D size) - = N . é
: * effectiveness principle

Depth (3D position) e —e L . . .

_ —encode most important attributes with
Color luminance JE NN highest ranked channels

£
Color saturation [ ] H ¢ eXPreSSiveneSS PrinCiple
Curvature 1)) D —match channel and data characteristics
Volume (3D size) v v NN s %
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* 1A: Intuitiveness, Efficiency, and Effectiveness

o TH: Aesthetic
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Cognitive Science —— Visualization

Infographics > < Deep learning

Visualization Visualization

/v Education (MOOC)

Visualization —— socjal Media (WeChat)

N

Urban Informatics
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DESIGN

INFO

CO INFOGRAPHICS

Data visualization is a popular new way of sharing research. Here is a look at some of the
visual devices, informational elements, and general trends found in the modern day infographic.

CONTENT

CHART STYLE

Percentage of infographics with the following charts:

2,

24%
2% i

Pie Chart Pictoral Chart

24%

Line Chart

32%

Bar Chart

FONT

Sans Serif 7 Condensed Sans Serif
Serif

BASE COLOR

KEY INFO

Percentage of infographics
with key:

o

Average number of symbols
per key: 5.1

A N

18%

N

2%

I
]
~

/ /ﬂz%

-

29

%

NAVIGATIONAL ICONOGRAPHY

Frequency of arrows & connecting
lines in infographics:

l/'\/\/} 13%
arrows
-
lines
ID‘W 13%

both

COUNTRIES FEATURED

THEME

Relative popularity of different infographic themes:

roo0 | ECHNOLOGY

BUSINESScuirure
EALTH

vesin
EDUCATION

POLITICSrusorunon

ENVIRONMENT

United States — 88%
China 22%
United Kingdom 12%
Australia 12%
Canada 10%
India 10%
France 10%
Mexico 8%
SECTIONS CREDITED SOURCES

Average number of sources per
infographic: 2.29

tjt

TITLE

Average number of words per
infographic title: 4.36

“RICHEST
AND POOREST
AMERICAN
NEIGH

CONCEPT & DESIGN Ivan Cash

SOURCE 49 infographics collected at random from www.good.is/infographics



Ehe New York Eimes
2013: The Year in Interactive Storytelling

Multimedia Stories Data Visualization Explanatory Graphics Breaking News Visual and Interactive Features
The Overall Picture The View by Industry Find a company or industry...
Effective tax rate 0% 10% 20% 30% 40% 50% =60% NA
2007-12 | | 1 | | | | i

S.&P. 500

companies
About one of every Each circle represents a Combining earnings and  Three big energy firms Effective tax rates
seven companies had an ~ company, sized by its taxes for all S.&P. 500 paid the most taxes in cannot be computed for
effective tax rate lower market capitalization. companies gives an absolute terms: Exxon several dozen
than 10 percent, The largest is Apple, at effective tax rate of 29.1 $146 billion; Chevron companies because they
including Amazon at 6 more than $400 billion, percent. But rates vary $85 billion; and lost money over the
percent and Verizon at with an effective tax rate widely by industry. ConocoPhillips $58 six-year period. For
9 percent. Nine of 14 percent. billion. example, A.L.G. lost $83

companies paid no taxes billion while paying $8
companies are still
included in overall tax

rate calculations.

CHART KEY Color shows effective rate  IEE_—_T_—_;T— | | — Size shows market capitalization - $1B © $10B O $50B O $1008

10 20 30 40 50%



IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS, VOL.20, NO.12, DECEMBER 2014 1733

LoyalTracker: Visualizing Loyalty Dynamics in Search Engines

Conglei Shi, Yingcai Wu, Member, IEEE, Shixia Liu, Senior Member, IEEE, Hong Zhou and Huamin Qu, Member, IEEE

7-15} 7-22 7-29 8-5 i 8-12 8-19
i i : H H ; i engineC
inflow_branch : outflow branch :

e 17
® 8~15
®16~25
® 26~

selected branch flow

Fig. 1: LoyalTracker illustrates loyalty dynamics of the users using search engine A. Top and bottom show the same flow view that
highlights two different flowing patterns of the users (in orange) selected from a layer flow (top) and a branch flow (bottom) across
multiple loyalty categories (layers) over time. The switching histogram on the top shows a visual summary of switching behavior.
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Democratic losses in 1994

HOUSE

Members of Left-Leaning Parties Members of Right-Leaning Parties
N 3 M 200 158 24 L] 1 b L} 0 148 100 M m L]

The Tea Party wave of 20|
helped House Republicar
regain all the ground the
had lost in 2006 an
2008 and then som:

The Democratic Party's
gains in 2006 and 2008
came largely from
centrist candidates in
swing districts—the 3
same ones who would |
be voted out in 2010.

While the size of th
Republican majority didr
change very much durir

this period, its intern
makeup did. The centri
bloc nearly vanished, and
every election from 1984 t

came almost exclusively
among centrists, leaving the
left and far left blocs
relatively untouched—
a pattern which would
continue in 2010.

Newt Gingrich's
Republican Revolution
of 1994 gave the GOP

4 - d s
Wi tre firt control of the House for

t Saraf e Hons 5
~ ““‘"“‘“”.“‘W{Tﬂ'ﬁ!"“"—‘ew ************

r(r resectony, |

i

2004, the far right bloc gre

the first time in 40 years,
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ViDX: Visual Diagnostics of Assembly Line Performance
in Smart Factories

Panpan Xu, Honghui Mei, Liu Ren, and Wei Chen

'@‘ Quantile Range Selmorl
to

s E’:ﬁﬂﬁlﬁi\;}‘i@i A

:

® Weld Position [1-6] Velocity Lower Limit Exceeded. —
® Weld Position [1-6] Velocity Upper Limit Exceeded. NN
© Part Detection Lower Limit Exceeded Lead [1-16] -

@ Part Detection Upper Limit Exceeded Lead [/-10]

® Part Detection Fadure (53/54) -

® DESTRUCTIVE TEST PART

® Manual Selected During Cycle

- q ® Light Curtain Entered During Cycle —
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StoryLine
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IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS VOL. 23, NO. 1, JANUARY 2017 491

Data-Driven Guides: Supporting Expressive Design for Information
Graphics

Nam Wook Kim, Eston Schweickart, Zhicheng Liu, Mira Dontcheva, Wilmot Li, Jovan Popovic, and Hanspeter Pfister

Fig. 1: Nigel Holmes’ Monstrous Costs chart, recreated by importing a monster graphic (left) and retargeting the teeth of the
monster with DDG (middle). Taking advantage of the data-binding capability of DDG, small multiples are easily created by
copying the chart and changing the data for each cloned chart (right).
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* 1A: Intuitiveness, Efficiency, and Effectiveness



Cognitive Science —— Visualization

Infographics >

Visualization

< Deep learning

Visualization

/v Education (MOOQOC)

Visualization .,

Social Media (WeChat)
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Keep Human in the Al loop

Deep

Learning
Models

Visualization techniques to
facilitate

- Debugging

- Understanding

- Performance improvement
of deep learning models
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Understanding Hidden Memories of Recurrent Neural Networks

Category: Research
Paper Type: application/design study
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_ Research Focuses

rban Informatics, Social I\/Iedla ext Visualization
|sIVIOOCs mmerswe Analytlcs ocial Network
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Cognitive Science —— Visualization

Infographics > < Deep learning

Visualization Visualization

/v Social Media (WeChat)
Visualization — Urban Informatics (Human Mobility)

Education (MOOC)
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(Original ) 2016-12-30 WeChat TechPower WeChat TechPower

Scan QR Code via We
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Some hot topics

* VIS + Machine Learning: Interactive/Explainable
Artificial Intelligence

* VIS + Storytelling: Narrative Visualization

* VIS + Augmented reality: Immersive Analytics
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