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Human Vision

e Highest bandwidth sense
e Fast, parallel

e Pattern recognition

e Pre-attentive
e Extends memory and cognitive capacity
e People think visually

Impressive. Lets use it!
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Visualization

e "The use of computer-supported,
interactive visual representations of
data to amplify cognition.”

— Card, Mackinlay, Shneiderman ‘98
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Purpose

e Cognition, not graphics

e "The purpose of visualization is insight,
not pictures”
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How?

e Visuals help us think

— Provide a frame of reference, a temporary
storage area

e Cognition — Perception
e Pattern matching

e External cognition aid
— Role of external world in thinking and reason

Larkin & Simon ‘87
Card, Mackinlay, Shneiderman ‘98
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Some Examples

e InfoGraphics
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NYC Weather

2220 numbers
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Atlanta Flight Traffic

Hartsfield International averages mor
Wind direction determines the direction an y. hese diagrams show jet . :
: indtided) for two dave in late 999 Departing aircraft

_ | Landing aircraft

Atlanta Journal
Aprll 30, 2000 direction
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Internet Traffic

http://www.wired.com/magazine/2010/08/ff webrip/all/l

: e : R : PROPORTION OF TOTAL
e : Sl | US INTERNET TRAFFIC
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Population

http://infographicsnews.blogspot.com/2009/04/mantras-joe-lertolas-maps.html

Where We Live...

Unlike many developed countries, the U.S. keeps growing. We are also moving
south and west. But compared with China or India, the nation is a vast prairie

80%
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Banking

http://www.guardian.co.uk/news/datablog/2009/mar/25/banking-g20#

The world’s top 50 banks -
and the institutions that
no longer exist

Raoked by The Banker magrrine, based on Extest assets figuns
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"1 That fomt swent fidd 53 pariipaneg

w, C % W iprthedd bewr few (8 ermndenon. The
N Dy 4o Brwwws hmccutin £ Dewrs 5
i beaan w00 kowei s S0 viag
SN bein I Lmes bowwd The randel catnpetian
ETpased  strect meaw e 1000 mrenes S acvms Pe
Unded Butes et vl Do jadped = T1 sempees by &
prdeamsn e poss: o |1l oot aopelis hum sieuad To el

' The Best Beer in America ——

A .
S (.f_m MALAO A
‘interfaces




http://www.wordle.net
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Purpose

e Two main uses of visualization

— Analysis — Understand your data better and
act upon that understanding

— Presentation — Communicate and inform
others more effectively
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1. Analysis — When to Apply?

e Many other techniques for data analysis
— Data mining, DB queries, machine learning...

¢ Visualization most useful in exploratory
data analysis

— Don't know what you're looking for
— Don’t have a priori questions
— Trying to figure out what is interesting

( @ mformidion
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Revisit the Definition

e "The use of computer-supported,
interactive visual representations of
data to amplify cognition.”

— Card, Mackinlay, Shneiderman ‘98

e What does “amplify cognition” mean?
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An Alternate Take

e Hutchins argues that tools don‘t amplify
or scaffold cognition (a more traditional
cognitive science view)

— Eg, Our memory isn't amplified

e Instead, tools help transform the analytic
process into another more doable one

Hutchins ‘94
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Distributed Cognition

e Cognitive system is composed of people
and the artifacts they use

— Cognition isn’t only internal

e Changes in external representation spur
changes in internal representation and
understanding

o It is interaction with the external
representations that drives this process

ﬁ‘g @ A ("}H\/x \’(.’ 1A
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Theoretical Basis for InfoVis

e Leverage Hutchins’ theory of distributed
cognition (DCog) to explain the value and
utility of infovis

e Use DCog as a supporting theoretical
framework for infovis

Liu, Nersessian, Stasko
IEEE TVCG ‘08
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Characterizing Interaction

e User intent is what matters

/_categories
Select

Explore
Reconfigure
Encode
Abstract/Elaborate
Filter

Connect

23

Yi et al

TVCG ‘07
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Some Examples

e Interactive visualizations

24

@

ON -n«/J . O

(lnlerfaces



Map of the Stock Market

http://www.smartmoney.com/marketmap
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e Lt T A e
usfunds.com
ADVERTISBWMENT

Controls Instructions Dula, 1031814 +118.01 +1.10% == Nasdag 350527 +26 37 +0 74% =232 pm Oct. 3
H]
Energy
Health Care Financial
| - b 3
Capital Got Retl re
m ! Ten Years

Early

Co er Cyclicals

-

= == Applet MapLoader mnning

SmartMone

(:).Q%aoawh4140;~

25 interfaces




Baby Name Wizard

http://babynamewizard.com/namevoyager/
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Movie Revenues

http://www.nytimes.com/interactive/2008/02/23/movies/20080223 REVENUE GRAPHIC.html

Find Movie

i the box office

£ =hational Treasure: Book of Secrets
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US Open Tennis

http://www.usopen.org/ibm

US Open
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2. Presentation — Tell a story

e Use visualization to communicate ideas,
influence, explain
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http://www.cnn.com/homeandaway
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Workshop at VisWeek

http://thevcl.com/storytelling/

TELLING STORIES WITH DATA

= @ Wl Q@ & A =

Using visualization to create narratives and engage audiences

While wisualization 1s an excellent tool for discovery and analysis, it is also a
poweerful medium for communication. The best information graphics do more
than just present numbers: they tell a story, engage and convince thelir readers,
invite them to make a personal connection to the data, and help them tell stories

WHAT ARE SOME EXAMPLES?

Data can speak to people ina
] variety of different ways; with the
of their own. right audience in the right context,
This workshop examined the construction of narratives with a can be dramatic,
& good data narrative includes
a strong perspective that tells a
journalism, and the humanities. stary; it may lead the reader
through the data or encourage
them to make discoveries. [ts
designers know their audience and

Time and Place invite them to form a personal

] connection to the data. And most
This workshop took place on Tuesday, October 26th, 2010, from 5:304M to importantly, it guides its audience

( @ < ;«{(» AMAALAO A

visualization. We drew participants with interests in visualization, social media,




Strongest Benefits of Visualization

e Facilitating awareness and understanding

e Helping to raise new questions and supply
answers

e Generating insights

e Telling a story and making a point

@ ; Y {(7’} Hx{«?\‘ DA
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Key Challenges

e How to measure?

— All those benefits are not easily quantifiable
and measured

e Evaluation is perhaps primary open
research challenge for visualization

e 33 (@ " [0“71?;/7( res.



Academic Areas & Conferences

Vis (SciVis)
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InfoVis
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Scientific Visualization

e Primarily relates to and represents
something physical or geometric

— Often 3-D

— Examples
e Air flow over a wing
e Stresses on a girder
e Torrents inside a tornado
e Organs in the human body
e Molecular bonding

| % eNot the focus of this class
)
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Information Visualization

e \What is “information”?

— Items, entities, things which do not have a
direct physical correspondence

— Notion of abstractness of the entities is
important too

— Examples: baseball statistics, stock trends,
connections between criminals, car
attributes...

e 36 (@ " [0“71?;/7( res.



Example Domains for Info Vis

o Text

e Statistics

e Financial/business data
e Internet information

e Software

@
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New Area Emerging

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

Illuminating
the Path
Research and Development Agenda

10
’ '., Iy >
Yisual Angivhcs

Available at http://nvac.pnl.gov/
in PDF form
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http://nvac.pnl.gov/

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

Andeeas Kerren

§ Joba 7. Staska
s Daslel Fekete

i

Information
Visualization
Keim et al
r chapter in Information Visualization:
S Human-Centered Issues and
Qspringer Perspectives, 2008
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Encompassing Notion

e VA not really an “area” per se

— More of an “umbrella” or encompassing
notion

— Combines multiple areas or disciplines

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

P
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Human-Machine Synergy

e Combine strengths of both human and
electronic data processing

— Gives a semi-automated analytical process
— Leverage what each does best

Machine Human

Statistical Analysis Human-centered Himah.Coghltion
) computing
Semantics-based

Data Mining  approaches

Information Pereeplion

Design Visual

Data Intelligence

Management

Compression & Information Visualization Decision Making
Filterin
g Graphics and Rendering Theory

From Keim

(@ . 1«{‘0 AMAALAOIA
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Main Components

Interactive
visualization

Analytical
reasoning

Computational
analysis

Production & presentation

AN OAMNATAO I
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Visual Analytics

e 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

(@ . ;«{0 A A
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Going Beyond InfoVis

e Larger data, more heterogeneous

e Emphasis on sense-making and analytical
reasoning

e Focus on complete applications
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VA-related Areas

e Visualization
— InfoVis, SciVis, GIS

e Data management

— Databases, information retrieval, natural language

e Data Analysis
— Knowledge discovery, data mining, statistics

e Cognitive Science
— Analytical reasoning, decision-making, perception

e Human-computer interaction
— User interfaces, usability

- @
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interfaces



Transition

e My main research project of the past few
years...
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Jigsaw

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

“Putting the pieces together”

m(omfmﬁ[wh
interfaces
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The Jigsaw Team

Current: and many alumni
Carsten Gorg

Zhicheng Liu
Youn-ah Kang
Jaeyeon Kihm
Jaegul Choo

f?‘g @ ‘A v{’Q.Hx/\T{{.’ A
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Problem Addressed

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

Spreadsheets

Articles &
reports

Blogs

< @ . 1«{{»7 A0
interfaces
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Our Focus

e Entities within the documents

— Person, place, organization, phone number,
date, license plate, etc.

e Thesis: A story/narrative/plot/threat
within the documents will involve a set of
entities in coordination

ﬁ‘g @ ;1'\ {”2}1\/«?\{.‘ 1A
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Doc 1

John Smith

\

Boston

%

N

Doc 2

June 1, 2009

Doc 3

Mary Wilson

PETA

|

Bill Jones

|

Atlanta
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Entity Identification

e Must identify and extract entities from
plain text documents

— Crucial for our work

e Not our main research focus — We use
tools from others

@ ; Y {(7’} Hx{«?\‘ DA
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Sample Document

ul 20040510-4 16
14 2004

VANCOUVEER, Eritish Columbia - & Canadian immmigration panel iz considering
whether accused environmental saboteur Tre Arrow can apply for refugee

status in Canada.

iz wanted for fire bombing logging and
Oredgorn, & : Canadian sauthorities to remain in
refug at Vancouvwer on Tuesday.
k will he whether Arrow iz affiliated with
which would immediately disqualify him from
Z authorities said.

The Irmmigration and Fefugee Board is scheduled to decide by
Arrow i=s iated with the Earth Likberation Front, a group
considers a t izt organization responsikble for scores of
property . ast dozetr
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Entities Identified

Source:
Date: May 14, 2004

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

Arrow, 30, who is wanted for fire bombing logging and cement trucks in
Jregon, asked the Canadian authorities to remain in Zanada as a political
refugees at a hearing in Yancouwver on TUesday.

A key i1ssue will be whether Arrow is affiliated with a terrorist group,
which would immediately disqualify him from receiving refugee status in
Canada, authorities said.

The Immigration and Befugee 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 for scores of attacks on

property over the past dozen years.
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Sample Document 2

Title: Proving Columbus was Wrong

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

PI: Amerigo Vespucci

Co-PI: Vasco de Gama, Ponce de Leon

Organization: Northwest Central Univ.

Amount: 123,456
Program Mgr: Ephraim Glinert

Division: IIS
ProgramElementCode: 2860

(@ nfon A0
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Entities Already Identified

Title: Proving Columbus was Wrong
Abstract: In this work, we show the world is really flat. To
do this, we build a bunch of ships. Then we...

PI: Amerigo Vespucci
Co-PI: Vasco de Gama, Ponce de Leon

Organization: Northwest Central Univ.

Amount: 123,456

Program Mgr: Ephraim Glinert Entities
Division: IIS

ProgramElementCode: 2860

< @ . 1«{07 OO
56 interfaces



Connections

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

e Connection definition:

— Two entities are connected if they appear in
a document together

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

'ie‘f-'.--jg < @ . 1«{0 AMATA O
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Jigsaw

e Multiple visualizations (views) of
documents, entities, & their connections

e Views are highly interactive and
coordinated

e User actions generate events
that are transmitted to and
(possibly) reflected in other
Views

#
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The Need for Pixels







Demo

e NSF grant info
— Text: Title + abstract

— Entities: PI, co-PI, organization, PM,
keywords, amount, program, ...

e NSF > CISE > IIS

e 2005-2010
— 2,070 awards

Thanks to Remco Chang (UNCC/Tufts)
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454 documerts
Color Legend:
B Concept (57) [}
B conference (23 O journal (162

B keyword (1796) O veari1s)

Search

‘ @ A 1‘\{(’ ’2‘ Hx{'\z‘{(ﬁ 1A



Document View

" Document View: E@

[] only Entities j
analysis : analytic animation cognition design discuss
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List View

Edit ‘iew Bookmarks Lists Options

Concept

we ¥
I interaction
W evaluation
1 insight
A visual analytics
N case study
| cognition
1 color
1 navigation
1 animation
| categorical
1 document
I dynamic query
1 filter
1 focus+context
B hierarchy
| intelligence analysis
1 metrics
1 perception
1 social
| software visualization
H text
| theory
1 time series
1 treemap
| aesthetics
| awareness
| bicinformatics
1 brushing
| business
1 cluster
1 collabaration
1 data mining
1 database
| education
| fisheye
B geographic
| genspatial
| glyph
M graph
| hardware
I high-dimensional data

v [Add aII] [Show all connections] author

w [ Add all ] [ Show all connections | | year

| Spence, B,

| Sprague, DWW,
1 Sprenger, T.C.
| Spring, M.

| Stadler, P.F.

I Stasko, 1.

| Steed, C.A.

| Stein, .

| Stockinger, K.
| Stoffel, 8.
B Stolte, C.

| Storey, M.-A.0.
| Strasser, T.

| Strayer, O,

| Strobelt, H.

| Stroffoling, P.J,
| Stuckey, P.

| Stukes, F.

| Stuntebeck, E.P.
| Sturtz, D,

1 Su, H.

| Sudijianto, A,

1 Suh, B.

| Sullivan, T.

| Surna, E.

| Surnmers, K.L.
| Summet, 1.

| Swran, 1.E.

| Swindells, C.

| Syroid, M.

| Takeshirna, .
174, &,

1 Talbot, 1.

1 Tan, 0.5,

| Tan, R.

| Tanasse, T.

| Tandaon, 5.

1 Tang, O

| Tanin, E.

| Tatu, 4.

| Tavanti, M.

] [orflmc] [

w [ Add all ] [ Show all connections | | conference
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Graph View

_
Graph View

Edit View Bookmarks Filter Items Selec ns  Options

| Circular Layout || Pan&Zoom to fit

simulated intelligence analysis task

*visual analytics ” *document
+case study *metrics — ‘IEXT
‘ + evaluation S
investigative sensemaking exercisg” 4 insight = o
% \ | e R Singhal, K.
investigative, analysis y = < S _ e
=g ———*intelligence analysis .vastOT--4389006
Jigsaw system —"vastog--5333878 2
‘ X ,quog ‘ T®Liu, Z.
e A % data visualisation
+interactive visualization Y ) /
/| *interactive systems ‘
*visual analytics system @isual Analytics Science and Technology, 2007. VAST 2007. IEEE Sy

‘ y
®visual Analytics Science and Technology, 2009. VAST 2009.IEEE Symposium on ‘

* Stasko, J.
®2007

¥ang, Y. *ilter
- 7 s ®infovis
~Wintovis07--4376144

*interaction
Jacko, JA.\  @visualization and Computer Graphics, IEEE Transactions on

Yi, J.S.
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Document Cluster View

=

Document Cluster View

Edit  Wiew
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abstract, viewing, uses: 25
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Document Grid View

[

Document Grid View
Edit  View Bookmarks

addal | []showin Clusters  infovisD1--963275 : 0.25 Sork by | Sentiment Color by | ==

Document to compare similarity ko Compute Similarity based on | Text

A
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Calendar View

Calendar View

69
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WordTree View

—

Word Tree View
Edit Bookmarks

inkeraction

110 matches ) - crestealgorithims to execute technigues efficiently.
' and “- ilustrate their use in interactive graphvizualization.
'~ & geomettic-semantic zoom that provides smooth transition betyween overview and detail, and a fisheye distortion that displays the focus ar
. . 2~ [focus strength changing, radial rotation level highlighting, secondary foci, animated transtions and nodeinformation)) to assist in the explorati
teChanueS S allowvingzemantic snalysis of the underlyving data sets.
— and hopefully lay an intial foundation toward a deeper understanding and a science of interaction.
- exist, but they typically focus on love-level operstions and do not address the variety of benefits interaction provides,
- for Selecting and Manipulating Subgraphsin Metveork YisualizationsWe present a novel and extensible set of interactiontechnigues for manip
__ displayed nodes.
/ - systems were made,
. - - a 2D modified scatterplot computed from two differert metrics calculated over the elements of a network.
! Wlth ) ~ information from text documentsThe paper describes an approach to IV that involvesspatializing text contert for enhanced visual browsing and analysis.
- non-axis dimensions, and unknown values, are addressed by this method,
= automated analytical methods to support analysts in discovering the special properties and relstions of identified patterns.
- it iz hard to provide richvizual feedback at interactive rates for datazets containing millions ofertries.
N temporal flexibility, spatial flexibilty, and changing collaborationstyles.
- and through tests with security experts, several ameliorations over the standard technigues have been provided,
- financial visual analysist has been widely accepted that interactive visualization techniques enable users to more effectively form hypotheses and identify are:
. . — and 5 provide a way to improve interactive navigation in treemaps.
InteraCtlon - reasoning baoth operstionally and strategically.
.~ animpartart part of information vizualization (Infoviz), t has garnered a relatively lovw level of attention from the Infovis community .
4 15 by drilling dowen through many successive lavers,
. ~ wisualizations.
betwieen = system and task type were found.
e .~ far dimensionhisrarchy manipulation.
. tools
- are not immedistely clear,
- Costs in Information Yisuslizationinteraction cost is an important but poorly understood factor in visualization design.
- DataSpatial interactions (or flows), such as populstion migrationand disease spread, naturally form a weighted location-to-locationnetwork (graph).
- graph madel.
- in complex social networks is a critical component of visual tools for inteligence analysis, consumer behavior analysis, and human geography.
- on adesktop computer .
'\ T technigue for expanding or collapsing subtrees to any depth with a single mouse drag.
. enviranment by providing direct visual and algorithmic support for thecoordination of data analysiz actions over shared large displays.
- for graphs with visual nodesGraph and tree visualization technigues enable interactivesxploration of complex relations while communicating topology .
I~ technigues for manipulating vizualizations of netwarks by selectingzubgraphs and then applying various commands to modify their layout orgraphical properties .
- capahilties in SelTrend provides aninnovative approach to this problem and to ather similar types ofimutivariste, tetmporally driven transaction datas analysis.
- context.

“the

" has been developed.
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Computational Analyses

e Document summarization
e Document similarity

e Document clustering by content
— Text or entities

e Sentiment analysis
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Recommend Related Entities

E2 Entities recommended for: Los Angeles Times, Cesar Gil

TRONEY organization

Cr dt é |

Fund for Animals 3arah Brosnan

ormened entity: Faron Gardner

Path: Los Angeles Titr

74

last night
late: night

@ ;1«({"}?1x{\

4

O

" &
S



Document Import

-
Import

: Import | | Cancel |

Various document
formats with entity
identification

%

N

O Iincis-MER.
Rule-Based Entity Identification
Date [Phone [Zip code [CEmail

Dictiohary-Based Entity Identficaton
Entty Type:

LIURL 1P address

| Browse. ., | o
| O

: Idertify | | Cancel |
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Input Data Formats

o Text, pdf, Word, html, Excel

e Jigsaw data file format

— Our own xml

o DB?
— Go to Excel
— Go to text, transform to Jigsaw data file
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<award:>

<amardnumber>064029 1</ awardnuber >

<Litlex>3GER: Distributed Spatial Partitioning Algorithms for Scalabhle Processing of Mokhile
<naforganizationr>IIS </naforganizations>

<programs>DATE MANAGEMENT 3TVSTEMS</programar

<gtartdaterSeptewbher 1, Z2006</3tartdater

<lastamendmwentdatexSeptember 12, 2007</ lastamendmentdate>

<principalinvestigators>Lin, Ling</principalinvestigators

<state>Gh</stater

<organirsation>GA Tech Research Corporation - G4 Institute of Technology </organizatic
<awardinstrument>3tandard Grant <fawmardinstrument >
<programmanager>Le Gruenwald </ programmanager >
<expirationdatesxFebruary 29, 2008</expirationdate:
<amardedamounttodate>65502 </ amardedamounttodates

{cu_pinames}{fcu_pinamES}

<piemailaddresaslingliulice. gatech. edu

<organizationstreetaddress>0ffice of Zponsored Programs </organizationatreetaddresss
<organizationcity>Atlanta < /organizationcitys
<organizationstaterGli</organizationstates

<organizaticoheip>30332</organizationzips>

<organizationhphone>4048944819</organizationphones

<nafdirectorate>C3E </nafdirectorate>

<programelementocodes>74835</ programe lementcodess
<programreferencecodes>HPCC| 92 18| 7484</ programreferencecodes:

<fieldofapplication=s>0104000 Information 3ystems | </ fieldofapplicati
<amardnuner>0640291</ awardnuber >

<ghstract>IIZ-0640212 Ling Liu &£1t; lingliufcc.gatech.edusgt; [ECElassksl Institute of Institl

</ awardr
Scraped XML
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<document >
<docID>-08085863 </ docID>
<docDate>July 1, Z008</doclDatex
<doc3ources></docIources
<docText>FODAVA-Lead: Dimension Reduction and Data Beduction: Foundations for Visualization

FoDAVA-Lead: Dimension BReduction and Data Reduction: Foundations for Visualization The FoDavh (Foundations of
Data Analvysis and Visualization) Lead research team at the Georgia Institute of Technology prowvides unified
gexpertise in the critical areas for providing leadership of the FODAVAL effort, including mwachine learning and
computational statistics, information wvisualization, massive-dataset algorithms and data structures, and
optimization theory. The team is focused on the fundawental 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>C3E«/directorates>
<award-instr>Continuing grant</awvard-instr:>
<programreferencecode>HPCC</ programreferencecode>
<programreferencecode>92 18</ programreferencecode>
<keywordsvisualization</keyword:
<keywordralgorithms</keywords
<fieldofapplication>0000912 Computer 3cience</fieldofapplication:
<state>Gh</state>
<organization>GAh Tech Research Corporation - GA Institute of Technology</organizations
<keywordsrdata analysis</keyword:
<keywordrinformation visualization</keywords
<keywordrmachine learning</ kevword:>
<amount> 12000004/ smount >
<pixPark, Haesun</pix
<popixJohn Staskn<£cnpiﬂ
<oopirdlexander Gray</copix
<oopirRenato D. C. Monteiro</copix
<oopirVWladimir Eoltchinskii</copis
<progmgr>Lawvrence Rosenb lum</ proomgr s
cdivizgion>CCF</division>
<keywordsvisual analytics</keywvord:
<programelementcode>I114</ programe lementcode s
<programelementcode>H194</ programe lementcode >

</ document >

Jigsaw Datafile Format
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Entity Aliasing

List View

Edit View Bookmarks Lists  Options

Concept w [Add aII] [Show all connections | | author

1 insight
I interaction
A visual analytics
I business
H case study
1 database
W evaluation
M graph
| intelligence analysis
1 metrics
| aesthetics
1 anirnation
1 awaraness
| bicinformnatics
1 brushing
1 categorical
1 cluster
| cognition
1 collaboration
1 color
1 data mining
1 document
1 dynamic gquery
| education
1 filter
1 fisheye
1 focus+context
1 geographic
1 geospatial
1 glyph
I hardhare
W hierarchy
1 high-dirmensional data
| machine learning
1 matrix
1 multiple wiews
B navigation
W rnEetwork
I norminal
B overview
1 parallel coordinates
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1 Foote, H.

0 Hao, M.C,

B Hauser, H.

0 Hetzler, E,

B Keahey, T.A,
0 Kosara, R,

I Les, B,

v | [aad
<E=| 2| X

=|E
| graph visualization
| graphical user interface
1 graphical user interfaces
| grayscale shading
| historical trend analysis
| image processing
| image visualization
| immediate context graph
| indoor radio
| information display
| information mural
| inforrmation navigation
1 information visualization
| inspection techniques
| inter-attribute visual analysis
| interactive systems
| interactive visualisation
| interactive vi PR
| investigative
| investigative Remave
| irvestrment Add to Shoebox
| investment visy
| Jigsaw syster
| large graph dat
| large graph exy
| large informatid
| large software | Flow Select
| legal citation Invert Selection
| map visualization
| mathernatics cormputing
| matrix visualizations
| medical information systems
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| ohject-oriented programming
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| optimal animations
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Alias Representation

Select Items  Options

Bookmarks  Filter Items

* Cesar Gil
‘ David Chelmswaorth
Mary Ann Ollesen

Bruce Lohghorn
®lastweek

® o
oveers 209" Maoosoros s ~®atianta

.\')ilv“nla Tech |\ ..Ca“f‘
Mouse Clqb of America

® Cent®sesBinmster Co

.College of Veterinary Medicine

®west LA Farmer

®night
®_aFiesta) @ 0s Angeles Times
5aig®3:30PM |
 Mewncninagrsaming—— — - -
TT@suy

/ | \ ®LaJolla

Free Jeffrey Luer@®sat
David Rovics

®.a 0n

®Los Angeles County

® | a Plata Mountains

"?_Io%n&%g?lys%ne%ﬂve ntion Center

@3 Trobe University

®2nimal Defense League of Los Angeles

®_a Conner High School
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Other Domains

e Intelligence & law enforcement
— Stasko et al, Information Visualization ‘08

e Academic papers, PubMed
— Gorg et al, KES '10

e Consumer reviews
— Gorg et al, HCIR '10

e Investigative reporting
e Topics on the web (medical condition)

e Software
— Ruan et al, SoftVis ‘10
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To Learn More & Availability

http://www.gvu.gatech.edu/ii/jigsaw

Available for (free)
trial use

Send email to:
stasko@cc.gatech.edu
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Conclusion

o Visualization is about fostering new
insights

— Analysis
— Presentation

e Measuring the effects is challenging

e Text/documents is a fascinating new area
for visual analytics research
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