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HKUST’s Big Data Platform
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Anscombe’s Quartet: Four datasets

Anscombes quarte

[1 [11 [V
X y X v X y X y
10,0 8.04 | 100 [9.14| 100 | 746 | 8.0 | 6.38
8.0 | 695 | 8.0 | 814 ] 80 | 677 | 8.0 | 5.76
[3.0 | 758 | 13.0 | 874 | 13.0 ] 1274 | 8.0 | 7.71
0.0 | 8.81 0.0 | 8771 9.0 | 7.11 8.0 | 8.84
1.0 833 | 11.0 926 | 11.0| 7.81 8.0 | 8.47
40| 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 [ 310 40 | 539 | 19.0 | 12.50
2.0 ] 1084 | 120 [ 9.13 | 12.0 | 815 | 8.0 | 5.56
7.0 | 482 | 70 726 70 | 642 | 8.0 | 7.9]
50 | 568 | 50 (474 50 | 573 | 8.0 | 6.89

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




Anscombe’s Quartet: Visualizations
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What is data visualization?

Input: data Output: visual form Goal: insight
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Obama’s big data plan

Office of Science and Technology Policy
Executive Office of the President

Mew Executive Office Building

Washington, DC 20502

FOR IMMEDIATE RELEASE Contact: Rick VWeiss 202 456-6037 rweiss@ostp.eop.gov
March 29, 2012 Lisa-Joy Zgorski 703 292-8311 lisajoyi@nsf.goy

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.




THE NATIONAL

ARTIFICIAL INTELLIGENCE
RESEARCH AND DEVELOPMENT
STRATEGIC PLAN

National Science and Technology Council

Networking and Information Technology
Research and Development Subcommittee

October 2016

Strategy 2: Develop Effective Methods for Human-Al Collaboration

Developing techniques for visualization and Al-human interfaces
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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How P&G Presents Data to Decision-Makers
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Visualization for Students

e Choose an advisor
 Know paths of PG students
 Present a research paper



Choosing an Advisor

e http://repository.ust.hk/ir/sp
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Browse all | ...More >>
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DATABASE SIZE

» 72192 published work
» 643 Scholar Profiles
read more...

HIGHLY CITED ARTICLES

The characteristics of PM2.5 in Beijing, China
Author(s): He, KB; Yang, FM; Ma, YL; Zhang, Q.; Yao,
X.H. ; Chan, Chak Keung

Source: Atmospheric environment, v. 35, (29), 2001,
OCT, p. 4959-4970

Existence of a photonic gap in periodic dielectric
structures

Author(s): Ho, Kaiming; Chan, Che Ting ; Soukoulis,
Costas M. ~—’
Source: Physical Review Letters, v. 65, (25), 1990, p. SGOEUS

3152-3155

<< prev | next >>


http://repository.ust.hk/ir/sp

Choosing an Advisor

e http://repository.ust.hk/ir/AuthorProfile/qu-
huamin

_ HKUST
Scﬁo/m@ Publications

Home ~ Scholar Profiles

Search Publications: |

All Fields j QFind  Advanced

Search Profiles :

All Fields j Q Find

Qu, Huamin (BER) \,. Edit my profile

; , ) . Update my ORCID record
» Director, Sino Software Research Institute, Dept of Computer Science & Engineering

» Professor, Dept of Computer Science & Engineering

Telephone: 2358 6985 Email: huamin@ust.hk
Homepage: http://www.cse.ust.hi/~huamin/

Scopus: 7101947159 ORCID: 0000-0002-3344-9694
 Co-authorship graph

Publications Bibliometrics = Research Interests = Projects

Summary

Total Article Conference paper
All publications 139 73 66

HKUST affiliated 129 70 59


http://repository.ust.hk/ir/AuthorProfile/qu-huamin

HKUST Co-authorship Graph Powered by: HKUST VisLab

Qll, Huamin < Department: CSE  Total co-authors: 270
Year: 1993 -2017 Co-author List by:

Total publications: 139 Help
Name ) Publication
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VISUALIZATION OF EGO-NETWORK
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Michael S. Altman’s ego-network visualization from HKUST Scholarly Publications



http://repository.ust.hk/coauthor/coauthor.php?p=phaltman

VISUALIZATION OF EGO-NETWORK

+Do not utilize
benefits from

~ ___ animation and color
=  4Tie strength value on
e @ach Iink 1s hard to

~ read and compare
~ +Do not include
temporal information

Michael S. Altman’s ego-network V1suahzat10n from HKUST Scholarly

Publications




TIME TREE DESIGN

+Alters are grouped by tie
e ] (b)time-slider strength nodes
e s camarmn s ACCOrding to the tie
oy © = strength value
% +Alter nodes shown here
@ e strength nods - =5 correspond to a specified
time range from the
R time-slider
ﬂ . +If the layout is too
= dense, alters whose tie
11111 strength 1s 1 are listed
in the right pane
+Node colors represent
each type of alters
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TIME TREE DESIGN
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TIME TREE WITH COLOR BARS

© HKUST Faculty Single Collaboration Researchers:
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+Colors are assigned for
every group of 5 years
+Color bars are added
next to alter nodes
+Color bar represents a
year that alters
Interact with the ego
+Height of color bar
encodes tie strength
respect to that year
+Node colors represent
each type of alters
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CONCENTRIC CIRCLE DESIGN

Tree ring ego network layout principle from [2]




CONCENTRIC CIRCLE DESIGN

A Attman, Michael s ~

o HKUST Faculty
o Other HKUST Members
o Others

single Collaboration Researcl
1987
Kosteriiz,

JM

“ +Each ring represents a one
year period
i +Alters have their own
specific angular positions
and are placed according to
the time they interacted
with the ego

- +Radius of each circle
encodes tie strength value.
.~ == +Ifthe layout is too dense,

alters whose tie strength 1s
1 are listed 1n the right
pane
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CONCENTRIC CIRCLE DESIGN
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COMPARISON

il Atman, Mcha s
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o HKUST Faculty
© Other HKUST Members
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- More compact layout - Require more screen space
- Suitable for analysis on specific alters Better comparison between time
steps




VISUAL ANALYTICS OF EGO-NETWORK

egoSlider: Visual Analysis of Egocentric Network Evolution liprary v l Overview l Control Pane!
Overview: Ego List e e o ! ! y Control Buttons  ontrol Panel:
Control Options: - Ego Quenes:
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egoSlider [4], a visual analysis tool for exploring and analyzing dynamic ego-
networks.




SYSTEM OVERVIEW

Data Storage Data Analysis

Ego-network
Filtering

Visual Analysis Analytic Tasks

Data Overview

Timeline
Summary View

Feature
Extraction

Alter Timeline
View

Similarity
Measuring

(b)

Macroscopic level tasks focus on the overview of all ego-networks
Mesoscopic level tasks focus on overall comparison of multiple ego-networks
Mesoscopic level tasks focus on details of specific ego-network




MAIN INTERFACE
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MAIN INTERFACE
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MAIN INTERFACE
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SUMMARY TIMELINE VIEW
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Case Study:
HKUST Collaboration Network

Retrieve dataset from HKUST Scholarly Publications
57383 publications from 1983-2014
4189 distinct ego-networks are constructed.

Tie strength between two authors is defined as the number of
papers they co-author in a year.
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Paths of PG students

e http://vis.cse.ust.hk/pgeDefenceVis/

CSE PQE-defense Data Visualization Update Database I Control Panel I Supervisor Info.
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http://vis.cse.ust.hk/pqeDefenceVis/

Presenting a Paper

e http://vis.cse.ust.hk/vispaper/#!/

LineUp: Visual Analysis of Multi--Attribute Rankings
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