Visual Analytics

—

CS 7450 - Information Visualization
November 28, 2016
John Stasko

Agenda

— el
Overview of what the term means and

how it relates to information visualization
Specific example, Jigsaw, helping
investigative analysis

Related systems

Some example VA research projects
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Before there was VA
%
Growing concern from some that infovis

was straying from practical, real world
analysis problems

Is it helping people enough?
Infovis typically not applied to massive
data sets
Infovis “competes” with other
computational approaches to data analysis
Statistics, data mining, machine learning
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Important Paper n
=== 1
Shneiderman suggests combining
computational analysis approaches such
as data mining with infovis — Discovery
tools
Too often viewed as competitors in past
Instead, can complement each other

Each has something valuable to contribute

Shneiderman
Information Visualization ‘02
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Issues .
—
Issues influencing the design of discovery
tools:

Statistical Algorithms vs. Visual data
presentation

Hypothesis testing vs. exploratory data
analysis

Pro’s and Con’s?
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Differing Views n
- .3

Hypothesis testing

Advocates:

By stating hypotheses up front, limit variables and sharpens
thinking, more precise measurement

Critics:
Too far from reality, initial hypotheses bias toward finding
evidence to support it

Exploratory Data Analysis

Advocates:

Find the interesting things this way, we now have computational
capabilities to do them

Skeptics:

Not generalizable, everything is a special case, detecting
statistical replationships does not infer cause and effect
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Recommendations .
Integrate data mining and information
visualization

Allow users to specify what they are
seeking

Recognize that users are situated in a
social context

Respect human responsibility
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Further Questions )
Are information visualizations helping with
exploratory analysis enough?

Are they attempting to accomplish the
right goals?
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Another Important Paper n
—

Information visualization systems inadequately
supported decision making:

Limited Affordances

Predetermined Representations

Decline of Determinism in Decision-Making
“Representational primacy” versus “Analytic
primacy”

Telling the truth about your data versus providing
analytically useful visualizations

Amar & Stasko
Covered earlier this term InfoVis ‘04 Best Paper

TVCG *05
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Task Level .
Don't just help “low-level” tasks
Find, filter, correlate, etc.

Facilitate analytical thinking

Complex decision-making, especially under
uncertainty

Learning a domain
Identifying the nature of trends
Predicting the future
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More Motivation
— el
Increasing occurrences of situations and
areas with large data needing better
analysis

DNA, microarrays

9/11 security

Business intelligence
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Articulating the Motivation

Video

http://videotheque.inria.fr/videotheque/doc/635
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Visual Analytics
A new term for something that is familiar
to all of us

Informal description:

Using visual representations to help make
decisions

Sounds like infovis, no?
Let’s be more precise...
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History
E%"g-
2003-04 Jim Thomas of PNNL, together

with colleagues, develops notion of visual
analytics

Holds workshops at PNNL and at InfoVis
‘04 to help define a research agenda

Agenda is formalized in book I/luminating
the Path, shown on next slide
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() Visual Analytics Definition

Visual analytics is the science of analytical reasoning facilitated
by interactive visual interfaces.

People use visual analytics tools and techniques to

= Synthesize information and derive insight from massive,
dynamic, ambiguous, and often conflicting data

= Detect the expected and discover the unexpected
= Provide timely, defensible, and understandable assessments
= Communicate assessment effectively for action.

lllmig:’l'i‘lg
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= Thomas & Cook { “The beginning of knowledge is the discovery of }

— 2005 something we do not understand.”
~Frank Herbert (1920 - 1986)



Visual Analytics .
Not really an “area” per se
More of an “umbrella” notion

Combines multiple areas or disciplines

Ultimately about using data to improve
our knowledge and help make decisions

Fall 2016 CS 7450 17

Main Components -

Interactive
visualization

Analytical
reasoning

Computational
analysis

Fall 2016 CS 7450 18



Alternate Definition |
-\, |}

Visual analytics combines automated
analysis techniques with interactive
visualizations for an effective
understanding, reasoning and decision
making on the basis of very large and
complex data sets

Keim et al, chapter in
Information Visualization.
Human-Centered

Issues and Perspectives, 2008
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Synergy

Combine strengths of both human and
electronic data processing

Gives a semi-automated analytical process
Use strengths from each

Machine Human
Statistical Analysis Human-centered Human Cegnition
. computing _
Data Mini Semantics-based IAformation Perception
ata Minin
0 approaches Design Visual
aaatnaagement Intelligence
(Fl?mpression & Information Visualization Decision Making
ilterin
¢ Graphics and Rendering Theory
From Keim
Fall 2016 CS 7450 20
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InfoVis Comparison |
"\, |}

Clearly much overlap
Perhaps fair to say that infovis hasn't
always focused on analysis tasks so much
and that it doesn't always include
advanced data analysis algorithms

Not a criticism, just not focus

InfoVis has a more narrow scope

(Some of us actually do believe that infovis
has/should include those topics)

Fall 2016 CS 7450 21

Academic Context

NS~

Pure analytical reasoning
Computational analysis

Artsy casual

infovis, etc. Information

Visualization
~1990

My interpretation
Fall 2016 CS 7450 22
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Visual Analytics .
Encompassing, integrated approach to
data analysis

Use computational algorithms where helpful

Use human-directed visual exploration where
helpful

Not just “Apply A, then apply B” though
Integrate the two tightly

Fall 2016 CS 7450 23

Domain Roots .
Dept. of Homeland Security supported
founding VA research

Area has thus been connected with
security, intelligence, law enforcement

Should be domain-independent, however,
as other areas need VA too
Business, science, biology, legal, etc.

Fall 2016 CS 7450 24
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VA-related Research Topics

Visualization

InfoVis, SciVis, GIS
Data management

Databases, information retrieval, natural language
Data Analysis

Knowledge discovery, data mining, statistics
Cognitive Science

Analytical reasoning, decision-making, perception
Human-computer interaction

User interfaces, design, usability, evaluation

Fall 2016 CS 7450 25

Visual Analytics

Partnership Disciplines

+ Statistics, data representation and statistical graphics
+ Geospatial and Temporal Sciences
* Applied Mathematics

+ Knowledge representation, management and
discovery
- Ontology, semantics, NLP, extraction, synthesis, ...

+ Cognitive and Perceptual Sciences

« Comunications: Capture, lllustrate and present a
message

+ Decision sciences
+ Information and Scientific Visualization
And far more than homeland security

CS 7450 26
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Prediction

Cognition

Organization

Integration

Aggregation
Data Information

CS 7450

+ Available at
http://Invac.pnl.gov/ in PDF
form

+ At IEEE Press in book form

+ Special thanks to IEEE
Technical Committee on
Visualization and Graphics

CS 7450

Multiple Techniques Contribute to Threat Assessment

Synthesis

Analysis

Content
Management

Connect the
Dots

Knowledge

27

IS
|

the Path

"NV)\(" National Visualization and Analytics Center™

28
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http://nvac.pnl.gov/

» Challenges

+ Science of Analytical
Reasoning

. ,  Analytical
+ Science of Visual Reasty)triing
Representations

and Interactions

« Data Representations
and Transformations

* Production, Presentation, and
Dissemination

Production,
Presentation &
Dissemination

* Moving Research Into
Practice

» Positioning for an Enduring
Success

CS 7450 -

More History
i
European Union has become very active
in visual analytics area

VisMaster project
[ \ /\V isMaster o VISUAL-ANALYTICS.EU

Fall 2016 CS 7450 30
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Vision of the Future |
aﬂ.g
PNNL Precision Info Environments (PIE)
video

Emergency response scenario

http://precisioninformation.org

Fall 2016 CS 7450 31

Application Area
Investigative & Intelligence Analysis

Gather information from various sources then

analyze and reason about what you find and
know

Analyze situations, understand the
particulars, anticipate what may happen

Fall 2016 CS 7450 32
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Intelligence Process

)
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Figure 2.1. Notional model of sensemaking loop for intelligence analysis derived from CTA.

Pirolli & Card

Intl Conf Intelligence Analysis ‘05
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Intelligence Process

NS~

\[Production
Emphasis Analysis

| .
Collection

Modeling
Time
Wheaton
In preparation
Fall 2016 CS 7450 34
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Pain Points
%5_
Cost structure of scanning and selecting
items for further attention
Analysts’ span of attention for evidence
and hypotheses

Fall 2016 CS 7450 35
- Stasko, Gorg, Liu Gorg et al
J | g s aw Information Visualization ‘08 TVCG 13

M
Visualization for Investigative Analysis
across Document Collections
Law enforcement & intelligence community
Fraud (finance, accounting, banking)
Academic research
Journalism & reporting
Consumer research

“Putting the pieces together”

Fall 2016 CS 7450 36
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The Jigsaw Team

Carsten Gorg

Zhicheng Liu

Youn-ah Kang and many others
Jaeyeon Kihm

Jaegul Choo

Chad Stolper

Anand Sainath

Sakshi Pratap

Fall 2016 CS 7450 37

Problem Addressed Analogy

Help “investigators” explore, analyze and
understand large document collections

[ ————— -

ji

|
I ~ : Spreadsheets
Articles & ;;’! —
reports P
—— - | Blogs
XML documents |
Fall 2016 CS 7450 38
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Our Focus .
Entities within the documents
Person, place, organization, phone number,
date, license plate, etc.
Thesis: A story/narrative/plot/threat
within the documents will involve a set of
entities in coordination

Fall 2016 CS 7450 39

Doc 1 Doc 2 Doc 3

John Smith June 1, 2009 Mary Wilson
Atlanta

Boston PETA

Bill Jones

Fall 2016 CS 7450 40
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Entity Ildentification
— 1
Must identify and extract entities from
plain text documents

Crucial for our work
Not our main research focus — We use
tools from others

Fall 2016 CS 7450 41

Sample Document -

Feport: Z0040510-4 16
May 14 zZ004

VANCOUVER, British Colunbia - A Canadian immigration panel is considering
whether accused environmental saboteur Tre Arrow can apply for refugee
status in Canada.

Arrow, 30, who is wanted for fire bombing logging and cement trucks in
Oregon, asked the Canadian suthorities to remain in Canada as a political
refugee at a hearing in Vancouver on Tuessday.

A key issue will be whether Arrow is affiliated with a terrorist group,
which would immediately disqualify him from receiving refugee status in
Canada, authorities said.

The Immnigration and Refugee Board is scheduled to decide by May 31 whether
Arrow is affiliated with the Earth Liberation Front, a group the FBI
considers a terrorist organization responsible for scores of attacks on
property owver the past dozen years.

Fall 2016 CS 7450 42



Entities Identified n
| —

Date: May 14, 2004

WANCOWNER, British Columbia - A Canadian immigration panel is considering
whether accused environmental saboteur Tre Arrow can apply for refugee
status in Canada,

Arrow, 30, wha is wanted for fire bombing logging and cement trucks in
Oregon, asked the Canadian authorities to remain in Canada as a political
refugee at a hearing in ¥ancouver on Tuesday.

A key issue will be whether Arrow is affiliated with a terrorist group,
which would immediately disqualify him fram receiving refugee status in
Canada, authorities said.

The Immigration and Refugee Board is scheduled to decide by May 31 whether
Arrow is affiliated with the Earth Liberation Front, a group the EBI

considers a terrorist organization responsible far scores of attacks an

property ower the past dozen years.

Fall 2016 CS 7450 43

Sample Document 2 -

: Proving Columbus was Wrong
: In this work, we show the world is really flat. To
do this, we build a bunch of ships. Then we...
: Amerigo Vespucci
: Vasco de Gama, Ponce de Leon

: Northwest Central Univ.

: 123,456
: Ephraim Glinert

1 IIS
: 2860

Fall 2016 CS 7450 44
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Entities Already Identified
ﬂ\,ﬁ—
: Proving Columbus was Wrong

: In this work, we show the world is really flat. To
do this, we build a bunch of ships. Then we...

: Amerigo Vespucci
: Vasco de Gama, Ponce de Leon
: Northwest Central Univ.

: 123,456 .
: Ephraim Glinert E!lt!t!@&
- IIS
: 2860
Fall 2016 CS 7450 45
Connections

— el
Entities relate/connect to each other to
make a larger “story”

Connection definition:

Two entities are connected if they appear in a
document together

The more documents they appear in
together, the stronger the connection

Fall 2016 CS 7450 46



(4

Jigsaw “Putting the pieces together’

-\, |}
Computational analysis of document text

Entity identification, document similarity,
clustering, summarization, sentiment

Multiple visualizations (views) of
documents, analysis results, entities
and their connections

Views are highly interactive and
coordinated

Fall 2016 CS 7450 47

System Views

fiiifiriie!

enmeian d=8ig0 s 5.

CiL s ap—
o VO ALION rteis SREHER v oo e
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Input Data Formats
Text, pdf, Word, html, Excel

Jigsaw data file format
Our own xml

DB?
Go to Excel
Go to text, transform to Jigsaw data file

Fall 2016 CS 7450 53

Document Import

ooooo

Documnents (.txt pdf .doc .xls .htm htrmi) B Entity |dentificait
ntity [dentificaiton

Fles: || Browse]

Statistical Entity Identfication

ofire
O LingPipe
O Calais
OGATE
© Ilincis-MNER
Various document
. . Rule-Based Entity Identification
formats Wlth entlty ODate [OPhore [Zpcode [OEmal COURL IR address
Ide ntlﬁ Catlo n Cictionary-Based Entity Identfication

Entity Type:  Dictionary Fle:

Browse... | [JCase sensitive
Browse... | [JCase sensitive
Browse... | [JCase sensitive
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<ayard:

<awardnumber>0620291</ avardnundber >

<titlex3GER: Distributed 3patial Partitioning Algorithms for Scalsble Processing of Mobile
<nsforganization>IIS </nsforganization:

<programs>DATA MAMAGEMENT SYITEMS</programs:>

<startdatexSeptenber 1, Z006</startdates>

<lastamendmentdate>Septewber 12, 2007</lastamendmentdates

<principalinvestigatorrLiu, Ling</principalinvestigator:

<staterGL</stater

<organization>GA Tech Research Corporation - G Institute of Technology </organizatic
<awardinstrumentr3tandard Grant </avardinstrument>
<programmanager-Le Grusnwald </ programwanager s>

<expirationdate>February 29, Z008</expirationdate>

<awardedamounttodate>55502</ avardedamounttodates

<co_pinamesr</co_pinsmes>

<piemailaddress>lingliufce.gatech.edu

<organizationstreetaddress>0ffice of Sponsored Programs </organizacionstreetaddress:
<organizationcityrAtlanta </organizationcicys>
<organizationstate>Gh</organizationstates

<organizationzip>30332</organizationzips>

<organizationphone>4048944819</organizationphones

<nsfdirectorate>CSE </nsfdirectoratel

<programelementcodes>7485</ programe lementoodess
<programreferencecodes>HPCC| 92 18| 7454</ programreferencecodes>

<fieldofapplications>0104000 Information Systems |</fieldofapplicati
<awardnumber>0620291</ avardnundber >

<abstract>IIS-0640219 Ling Liu £lt;lingliufce.gatech.edusgt;
</ awards

Institute of Institu

v
Fall 2016 CS 7450 55
<document>

<docID>0803863 </ docID>

<docDate>July 1, 2008</docDatex

<docSources</docSourcer

<docText>FODAVA-Lead: Dimension Reduction and Data Reduction: Foundations for Visualization

FODiVi-Lead: Dimension Reduction and Data Reduction: Foundations for Visualization The FODAVA (Foundations of

Data Analysis and Visualization) Lead research team at the Georgia Institute of Technology provides unified
expertise in the critical areas for providing leadership of the FODAVA effort, including machine learning and
computational statisties, information visualization, massive-dataset algorithms and data structures, and
optimization theory. The team is focused on the fundamental theory and approaches to make breakthroughs in data
representations and transformations. The work is directed along the two main axes of scale reduction, data reductio

<directorate>CSE</directorates

<avard-instr>Continuing grant</award-instrz

<programreferencecode>HPCC</ programreferencecode>

<programreferencecode>92168</programreferencecode>

<keywordrvisualization</keywords>

<keywordralgorithms</keywords

<fieldofapplication>0000912 Computer Science</fieldofapplications

<staterGh</stater

<organization>GA Tech Research Corporation — G Institute of Technology</organization>

<keywordrdata analysis</keyword:

<keywordrinformation visualization</keyword:>

<keywordrwachine learning</keyword:>

<amount>1200000</ amount>

<pirPark, Haesun</pix

<copidohn Stasko</copis|

<zopirhlexander Gray</copi>

<zopi>Renato D. €. Monteiro</copix

<zopisVladimir Keltchinskii</copis

<proguwgr>Lavrence Rosenb lum</ progugs>

<division>CCF</division>

<keywordsvisual analytics</keywords

<programe lementcode>I114</ programe lewentoode>

<programe lementcode>H194</ programe lewentoode>

</ dorunent>

Jigsaw Datafile Format
Fall 2016 CS 7450 56
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Computational Analyses
-
Document summarization

Document similarity

Document clustering by content
Text or entities

Sentiment analysis

Gorg et al

TVCG'13
Fall 2016 CS 7450 57
Demo
e},ﬁ—
Amazon Samsung TV reviews
Entities
Built-in:
Author
Rating
Extracted from text:
Feature (audio, picture, stand, delivery, ...)
Brand (Samsung, Sony, LG, Vizio, ...)
Fall 2016 CS 7450 58
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Console

Jigsaw

Entity

W conference (2) [ indexterm (1790)
types P

Fall 2016

Eile Wiews Entities Tools

JIGEAW

infovis-vast
12 dosumerts

Colar Legend:

W author (1017) W concept (77)

W journal (17) O keyword (1202)

W year (16)

‘ ‘ [search

Entities [ Documents

Workspace: no active workspace

CS 7450

Document View

Document View.
Ede view Bockmarks

(] Only Entities

d

analysis analysts analytic animation based cognition desigh discuss display svaluation
framework |1 fO rm atl ONinfovis interaction level ocaization paper research
Systems tasks techniques video visuaIV|SuaI|Zat|0n visualizations

Documerts [« 2 @

infovis00--885091
infovis01--963277
infovis03--1249027
infovis04--1382902
infovis05--1532136
infovis07--4376134
infovis07--4376.144
infovis08--4658127
infovis08--4658139
infovis08--4658145
infovis09--5230708
infovis¥5--528685
vast07--4389006
vast07--4389013
vast09--5332536
vast09--5333878

bOODDODDODDDDDDDD

Summary: Evaluating visual anaiytics systems for investigative analysis: D
design principles from a case study Despite the growing number of system

eriving |

s providing

wisLal analytic suppaort for investigative analysis, few empirical studies of the potential
benefits of such systems have heen conducted, particularty contralled, comparative (,-

Source: Yisual Analytics Science and Technology, 2009. VAST 2009
IEEE Symposium on
Date: Oct 12, 2009

Evaluating visual analytics systems for investigative analysis:
Deriving design principles from a case sty

Despite the growing number of systems providing visual

analytic support for investigative analysis, few empirical studies of

the patential benefits of such systems have been conducted, particularly
controlled, comparative evaluations. Dietermining how such systems foster
insight and sensemaking is impartant for their cantinued growth and
study, however. Furthermare, studies that identify how people use such
systems and why they benefit (ar nat) ean help inform the design of new
systems in this area. We conducted an Bvallation of the Visual anafytics
system Jigsaw employed in a small investigative sensemaking exercise,
anctwe compared its use to three other more tracitional metnods of
analysis. Sikteen participants performed a simulated intelligence
analysis task under one of the four conditions. Experimental results
suggest that Jigsaw assisted participants to analyze the data and
irdentify an embedded threat. We descrine different analysis strategies

used by study participants and how computational support (ar the lack

thereof influenced the strategies. We then illusirate several

Fall 2016

CS 7450
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Entities
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Entities

- - Lists of entities by type
LISt Vlew Connections highlighted

Liats Cpkians

addal] [oar | (30w o comnea

o evaluation

Spragus, D.W.

, D,
g

¥ insight
 visual analytics

o
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Istatz, 0.

social
| software visualization
ext

1 theory
1 time series

| Tanasse, T.
| Tandor, 5.

1 Tang, D

| Tanm, E
dwire 1 Tatu, A,

| tgh-dimensiond data | Tavant, M.

E]
] o ]|
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Graph View.

Edit Wiew Bookmarks Fiter tems Select Items - Options

Creular Layout PaniZoom to Fit

* metrics

*insight
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ordTree View Context of a word

in the collection

Word Tree View
£t Bookmarks
interaction
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Showing 38 | 100 (38.000%) leaves in current branch, of 100 leaves intres. Prune Percentage: | 38 % | [ Prune to Window
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Document Cluster View

Document Cluster View:
Edit View Bookmarks

Highlight Viewed Documents

Clustered by
document text
or by entities

Summarized by

three words

Clusters

(5] Al Documents -~
£ imag, recluction, methods: 15

& () document, text, wlor: 26
(2 metwork, used, structures 26

5 39, Lsed, user: 3

e+ nter acton, treemaps, user: €

i) desian, collaboration, support

() schemas, varish, magrificatio

i) code, using, sources: 8

< >
Cluster (Entity)
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Document Grid View

iment Grid View
Edt Vien Bookmarks

[ show in Clusters

e I

infovis01--063275 : 0.25

Fall 2016
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Calendar View

Showing
connections
between
entities and
dates

Fall 2016

User controls
order and
color

Sentiment
analysis
shown here
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Entity Aliasing
M
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Alias Representation

Graph View

Edt View Bockmarks Fiter lems Select liems  Options

Circular Layout FaniZoom to fit

simsworth
Mary Ann Ol

Fnignt
StLA Farmer
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http://www.cc.gatech.edu/gvu/ii/jigsaw/tutorial

Help Using the System

T e

- o x
T

€= p— T G muntetie subscnbs toser B9 s RS =

8 Mot Vited B Marettn o0 Tt 8501w [ 1000 198 a6 o nas0 6 7 Mot [ T-Swe 2 vt 11 Gt I 90 T 10 D0 itenge [0 sz % ¥ 0 Crome [ WP 8 Librney 5 MiSFgant

[ Jigsaw Home | System Views | Vides Tutorial | Example Document Sots | in the Comtost | Geming Jigsaw |
-
e Jigsaw: Visual Analytics for Exploring and Understanding Document Collections

e Jigsaw Tutorial Videos and Documentation

- ‘This page COntains a seniss of snort, 1Dral videos Mat were esigned 10 heip SOMECNe new 10 Jigsaw 10 leam Mmare about Now 10 Use the System and how 1o Start expioring a document
collection. The videos are ksted in an order of logical chronological application withn Jigsaw: Each video's name is a link o a Flash file. The links at the end of a line are to stand.alone mp4d wdeo

[ files with the size shown. The page also contains a bk to the writien Jigsaw Tutorial you print out and review it a5 you waich the videos
J

jsaw wali Tutorial
HTML vorsion of manual
paf version (ussful fo printing)

Videos
Symtem Requiromants - What s nesced o be tia o i Jgsaw (26 ME WP4)
Importing Documents - How 10 UTW[I’(XIIW\[& nlo Jigsaw (6.7 MB MP4)
a En!mz! H (4.9 MB MP4)
c Anslysis - How (06 M8 uFa]

Projects and Wnrlwa(es Saving and restormg sessions. (1.5 MB MP4)
Using the Control Pane! - Operations available in the control panel and how to search for ferms (2.3 ME MP4)
Document View - How 1o usa 1 Dacurmant View (5.5 MB MP4)
List View - How 1o-use the List View (6 2 MB MP4)
Cluster View - How 10 use the Cluster View (5 MB MP4)
Graph View - How o use the Graph View (6 2 MB MP4)
Grid View - How 10 usa the Grid View (5.5 MB MP4)
Calendar View - How 10 USe he Calendar Viow (28 MB MP4)
WordTree View - How 10 use the WoedTroe View (71 MB MP4)
Scatierpiot View - How 10 use the Scatterpiat View (2.9 B MP4)
Clmulircrai:h View - How to use the Crcular GmDhV\sw (1.7 MB MP4)

- How to use the Timeine View (1.1 M
Tt e kit D o i 0 it £ B mPa)

Manual, how-to videos
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See Examples
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[0 ey, i
interfaces

e

.

g Homme | System Views | Video Tuorial | Example Documest Sets | In fhe Mews | VAST 81

g Jgtow

Jigsaw: Visual Analytics for Exploring and Understanding Document Collections

o e el Usage

oo Membars: o
- Aot e B, e e ot i Yoo Ko, Sogron Ko, Pt Paebn, Roges Pcoms,

Chad Stlpe. in Sen, Sarah Wik

iz scenario

. Tutorial Videos - Instrucional videos for learning how to usa the system H
\ e B videos
5 R e (013 Roea et 45w o

A\ INOVISVAST Papers Video (2012) - Academic papers expioraton (18 MB mov)
Lavﬂwws‘/ow(?(l!l) Reviews of Hyundal Genests (8 MB mov)

WVihne Reviews Video (2011) - R Parker reviews of Tuscan mmslS5l|quv)
Do 310 Gt st 538

e Voo Aty Cantracssppeaton e, 318 av

Tt Ve (209 Mok deas sk v (11 A5 mov
Overi Ve (007 o oo G0 ME e 52 W8 )

®PAPERS
Full papers
053 Release Reflections on the Evolution of the Jigsaw Visual Analytics System - information Visualizabon 2014
Jan 19,2014 Combining Computational Analyses and Interactive Visualization for Document Exploration and Sensemaking in Jigsaw - TVCG
2013
Jigsaw Forum Visual Analytics Support for Intelfigence Analysis - Computer 2013

Exanining e Uos of o Vi Arstyics Sysln e Senaviaaing Taeki:Cac S Al Cosials Experts- V00 2012
How Can Vsl Anattca Assint nvesBgaive Anayuie? Desin krphcations fom an Evehstion - VOO 2011
Vieculzaton and Langisge Procesig jor Suoporung Aeys Acroes the Slomedicel iate 2010

Combining C: lyses and Interactive Eriancs nformaton Rl - HOR 2010

Evaluating Visual Analytics Systems for nvestigative Analysis: Deriving Design Principles from a Case Study - VAST 2000
Jigsaw: Supporting Investigstive Analysis through Intersctive Visuaiization - inormalion Visugi2aion 2008

Evaluating Visusl Anaiytics at the 2007 VAST Symposium Contest - [EEE CGSA 2008

Jigsaw: Supporting Investigative Analysis through Interactive Visualization - VAST 2007

Abwm‘

aw: Visualization for Investigstive Analysis VacViews aricie
Jifasu 1o Seve Vestogotis - VAST 2011 M 3 Award: ‘Good Use of the Analytic Process’ (Invied Challenge Pager) - VAST
200

Duta ngeation and Evidercs Marshati i geew VAST 2010 W Challenge 1 Award; Good $upportfor Data ngest evaed
Chaslonge Papar) - VAS]

. Roman meet Bl tpuanodon - The VAST 2007 Contest iwied CorestPaper - VAST 2007
Lamwscpmen ot amsorppenrenr < " 1 2007
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Application Domains

ﬁﬁ&
Intelligence & law Topics on the web (medical
enforcement condition)
Police cases Autism _
Won 2007 VAST Contest Consumer reviews

Amazon product reviews,
edmunds.com, tripadvisor.com

Gorg et al, HCIR *10

Stasko et al, Information
Visualization ‘08

Academic papers, PubMed

All InfoVis & VAST papers Business Intelligence

CHI papers Patents, press releases,

Gorg et al, KES ‘10 corporate agreements, ...
Emails

Investigative reporting White House logs

Fraud Software
Finance, accounting, banking Source code repositories
Grants Ruan et al, SoftVis ‘10

NSF CISE awards from 2000

Fall 2016 CS 7450 75

Potential Jigsaw Future Work

¥

Collaborative capabilities Wikipedia & Intellipedia
Improved evidence Geospatial view
marshalling Better timeline
Present/browse capabilities
investigation history Reliability/uncertainty
Scalability upward Other types of data
Web document ingest Active crawling/RSS
Implement network ingest
algorithms Try it on display wall
DB import Deployment to real

clients
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Room to Improve .
What Jigsaw doesn’t do so well now

The end-part of the Pirolli-Card model

Helping the analyst take notes, organize evidence,
generate hypotheses, etc.
(The Tablet is a first step)

Sometimes called “evidence marshalling”

Others have focused more on that aspect...

Fall 2016 CS 7450 77

PARC's Entity Workspace

— el
Tools for rapid ingest of entities from
documents

Can snap together entities into groups

Can indicate level of interest in objects

Four main view panels, with zooming Ul

Bier, Card & Bodnar
VAST ‘08
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PARC’s Entity Workspace

Video

[o ]t e [ 604-750-5500 W Favsal Gaa \HJ
vsop| [OFarsalGoba

g
8147566301 [Favad Gobal () Lm ) m j

Faysal soba (£ l‘lh ™A |—“] ﬁ o
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VT's Analyst’s Workspace
Uses spatial affordances from a large
display area for benefit in sensemaking

Analysts move around and arrange items
(documents, entities, search results) to
externalize the thinking process

Like working with pieces of paper on a
conference table, but with computational
capabilities

Andrews & North
VAST ‘12
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VT’s Analyst’s Workspace

Fall 2016 CS 7450 V|de0 81

Related Area of Interest -
=ﬁ}g

Sensemaking

A general term that has been used in a
number of different contexts

E.g., How large corporations make decisions

To me, ultimately about people working
with data and information to understand it
better

Fall 2016 CS 7450 82
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Sensemaking

Nice definition:

“A motivated , continuous effort to understand
connections (which can be among people,
places, and events) in order to anticipate
their trajectories and act effectively.”

— Klein, Moon and Hoffman
IEEFE Intelligent Systems '06

Fall 2016 CS 7450 83

Alternate Definition

“The process of creating situation awareness in
situations of uncertainty”
— D. Leedom, ‘01 SM Symp. Report

Situation awareness:
“It's knowing what'’s going on so you know what to do”
— B. McGuinness, quoting an Air Force pilot

Fall 2016 CS 7450 84
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Other VA Projects
%
Just a few other nice examples of visual
analytics...

Fall 2016 CS 7450 85

IN-SPIRE™ Visual Document Analysis

A “Thinking Aid” for advanced investigation of unstructured text

i

ol shhelichiel ol
N\ _\*/" 7T

10000000

= Uncovers Common Topics in
Large Document Collections

o v ; i : ; ) Enganging Displays for Exploration
....... & ] . o Multiple Query and Search Tools
: e o L o s ““ Supports Real-Time Streaming Data
ﬂ et TTE e : Compatible with Foreign Languages
—_ - . S e R SDOV'S Trends over Time
Fah2@1$: //in-spire.pnl.gov CS 7450 86 .
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Video

System for entity resolution
in large networks such as
bibliographic collections

Larry Masinter

Joc| Ma\ckmlay /o
\ /M.pu,uurst
e 76:«?(-. Rokertson (1) °°f!;\<
v I . System does computational
analysis and provides
suggestions and user can
augment and correct

e O
Wiz York Stuart K. Card

@)
Ramana Rao

Bilgic et al
Fall 2016 CS 7450 VAST 06 87
Video

WireVis
Search by A_

Heatmap View Example (Find
(Accounts to Keywords Similar
Relationship) - Accounts) Helping Bank of

America examine
wire transfers of
money to detect
money laundering
and fraud

Look for certain
temporal patterns
and keywords in

AR descriptions
- .. .. Keyword Network
Strings and Beads (Keyword
(Relationships over Time) Relationships) Chang et al
Information Visualization 08
Fall 2016 CS 7450 88
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Video
Coast Guard Search & Rescue

Shows stations,
incidents, response
times

Visualize historical
data and support

Calculate risk

Ll assessments and
SRR = 2 ‘ ) | then communicate
= ' visually

Malik et al
VAST ‘11
Fall 2016 CS 7450 89

Many Others
A number of nice examples shown earlier
on Graph & Network visualization day
Perer: Social Action
etc.

Fall 2016 CS 7450 90

“what if” explorations
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Other Courses to Take .
—
CSE 6242 (Prof. Chau)

Data and Visual Analytics

CS 8803 Special Topics (Prof. Endert)
Visual Data Analysis

Fall 2016 CS 7450 91

Learning Objectives .
Describe motivation behind visual analytics

Discuss differences between "statistical" and human-centered data
analysis processes, including strengths of each

Explain visual analytics

Define the term

List its components

Explain the differences between it and information visualization
Define sensemaking
List and describe some visual analytics applications

Fall 2016 CS 7450 92
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Reading

E—"
Keim et al, '08

Fall 2016 CS 7450 93

Project Timeline

— A

Finish up system development this week

and next

Meet TAs/myself

Prepare video

Demo (20 minutes) next Thu-Fri 8t & 9th
Sign up on t-square

Video showcase Fri 9t 2:50-5:40pm

Fall 2016 CS 7450 94
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Video Advice
— Y

Use Camtasia

Process
1. Develop script (rehearse timing)
2. Record script
3. Capture video of demo to script
4. Add effects

You've seen examples all semester

€Q, http://www.cc.gatech.edu/gvu/ii/videos.html
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Video Advice < © minutes
— A
Script
Introduce problem
Describe visualization & system
Walk through usage scenario
Fall 2016 CS 7450 96
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Exam .
— ™
Evaluating the learning objectives

Lectures and reading material

Short answer questions
Draw visualization techniques
Explain concepts, +/-, differences, ...
Identify technique and systems
Analyze and critique visualizations
Samples coming tonight or tomorrow morn

Fall 2016 CS 7450 97

Upcoming

Exam

Evaluation in visualization
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