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Data Overload

• How do we make use of the data rather 
than being overwhelmed by it?
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Human Vision

• Highest bandwidth sense

• Fast, parallel

• Pattern recognition

• Pre-attentive

• Extends memory and cognitive capacity

• People think visually

Impressive.  Lets use it!
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Visualization

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

– Card, Mackinlay, Shneiderman „98
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Purpose

• Cognition, not graphics

• “The purpose of visualization is insight, 
not pictures”
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How?

• Visuals help us think

– Provide a frame of reference, a temporary 
storage area

• Cognition Perception

• Pattern matching

• External cognition aid

– Role of external world in thinking and reason

Larkin & Simon ‟87
Card, Mackinlay, Shneiderman „98 
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Some Examples

• InfoGraphics
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NYC Weather
2220 numbers

Tufte, Vol. 1
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Atlanta Flight Traffic
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Atlanta Journal

April 30, 2000



Internet Traffic
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http://www.wired.com/magazine/2010/08/ff_webrip/all/1



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



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



Beer
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http://www.mikewirthart.com/?cat=3



Wordle http://www.wordle.net
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http://infosthetics.com/archives/2008/09/funniest_pie_chart_ever.html 
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Purpose

• 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?

• 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
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Revisit the Definition

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

– Card, Mackinlay, Shneiderman „98

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

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

– Eg, Our memory isn‟t amplified

• Instead, tools help transform the analytic 
process into another more doable one
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Hutchins „94



Distributed Cognition

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

– Cognition isn‟t only internal

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

• It is interaction with the external 
representations that drives this process
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Theoretical Basis for InfoVis

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

• Use DCog as a supporting theoretical 
framework for infovis

Liu, Nersessian, Stasko
IEEE TVCG „08
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Characterizing Interaction

• User intent is what matters
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7 categories

Select

Explore

Reconfigure

Encode

Abstract/Elaborate

Filter

Connect
Yi et al
TVCG „07



Some Examples

• Interactive visualizations
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Map of the Stock Market
http://www.smartmoney.com/marketmap
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Baby Name Wizard
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http://babynamewizard.com/namevoyager/



Movie Revenues
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http://www.nytimes.com/interactive/2008/02/23/movies/20080223_REVENUE_GRAPHIC.html



US Open Tennis
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http://www.usopen.org/ibm



2. Presentation – Tell a story

• Use visualization to communicate ideas, 
influence, explain
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CNN
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http://www.cnn.com/homeandaway



Workshop at VisWeek
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http://thevcl.com/storytelling/



Strongest Benefits of Visualization

• Facilitating awareness and understanding 

• Helping to raise new questions and supply 
answers

• Generating insights

• Telling a story and making a point
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Key Challenges

• How to measure?

– All those benefits are not easily quantifiable 
and measured

• Evaluation is perhaps primary open 
research challenge for visualization
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Academic Areas & Conferences

1990 1995 2006

Vis (SciVis)

InfoVis

VAST
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Scientific Visualization

• Primarily relates to and represents 
something physical or geometric

– Often 3-D

– Examples

• Air flow over a wing

• Stresses on a girder

• Torrents inside a tornado

• Organs in the human body

• Molecular bonding

•Not the focus of this class
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Information Visualization

• 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...
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Example Domains for Info Vis

• Text

• Statistics

• Financial/business data

• Internet information

• Software

• ...
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New Area Emerging

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

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

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

• VA not really an “area” per se

– More of an “umbrella” or encompassing 
notion

– Combines multiple areas or disciplines

• Ultimately about using data to improve 
our knowledge and help make decisions
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Human-Machine Synergy

• Combine strengths of both human and 
electronic data processing

– Gives a semi-automated analytical process

– Leverage what each does best

From Keim
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Main Components

Interactive
visualization

Computational
analysis

Analytical
reasoning

Production & presentation
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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
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Going Beyond InfoVis

• Larger data, more heterogeneous

• Emphasis on sense-making and analytical 
reasoning

• Focus on complete applications
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VA-related Areas

• 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, usability
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Transition

• My main research project of the past few 
years…

46



Jigsaw

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”

47



The Jigsaw Team

Current:
Carsten Görg
Zhicheng Liu
Youn-ah Kang
Jaeyeon Kihm
Jaegul Choo

and many alumni
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Problem Addressed

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

Articles & 
reports

Blogs

Spreadsheets

XML documents
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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
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Doc 1 Doc 2 Doc 3

John Smith June 1, 2009

Atlanta

PETA
Boston

Mary Wilson

Bill Jones
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Entity Identification

• Must identify and extract entities from 
plain text documents

– Crucial for our work

• Not our main research focus – We use 

tools from others
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Sample Document
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Entities Identified
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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
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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

Division: IIS

ProgramElementCode: 2860
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Connections

• 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
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Jigsaw

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

• Views are highly interactive and 
coordinated

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



The Need for Pixels
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Demo

• NSF grant info

– Text: Title + abstract

– Entities: PI, co-PI, organization, PM, 
keywords, amount, program, …

• NSF > CISE > IIS

• 2005-2010

– 2,070 awards
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Thanks to Remco Chang (UNCC/Tufts)



Console
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Document View
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List View
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Graph View
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Document Cluster View
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Document Grid View
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Calendar View
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WordTree View
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Circular Graph View
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Scatterplot View
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Computational Analyses

• Document summarization

• Document similarity

• Document clustering by content

– Text or entities

• Sentiment analysis
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Recommend Related Entities
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Document Import

Various document
formats with entity
identification
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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
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Scraped XML
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Jigsaw Datafile Format
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EI Correction
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Entity Aliasing

80



Alias Representation
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Other Domains

• Intelligence & law enforcement

– Stasko et al, Information Visualization „08

• Academic papers, PubMed

– Görg et al, KES „10

• Consumer reviews

– Görg et al, HCIR „10

• Investigative reporting

• Topics on the web (medical condition)

• 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

• Visualization is about fostering new 
insights

– Analysis

– Presentation

• Measuring the effects is challenging

• Text/documents is a fascinating new area 
for visual analytics research
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http://nvac.pnl.gov/
http://srvac.cc.gatech.edu/
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Thanks!
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http://www.gvu.gatech.edu/ii


