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Lecture 14: Visual analytics and 
data exploration



Data exploration

ÅInheritor of the statistical graphic heritage

ÅFocus on new methods and display capabilities

ÅChange in needs: big data and automated data mining

ÅStarted as scientific data exploration in the late 1990s 

ÅOverlaps with data visualization, infographics, geoviz, infoviz and 
visual analytics

ÅOften uses maps but space is not always the focus

ÅSlocum reviews selected software packages



Slocum’s goals of data exploration

ÅGoal 1: identify spatial patterns associated with one attribute at one 
time

ÅGoal 2: compare spatial distributions across attributes or time

ÅGoal 3: show patterns of change over time for a geographic extent

ÅGoal 4: compare two distributions as they change over time



Data exploration methods

ÅData manipulation

ÅVarying symbolization

ÅFocus and brushing

ÅMultiple simultaneous views

ÅLinking data across views

ÅSmall multiples and animations

ÅAutomated map interpretation



Reordering data: Stem and leaf plot



Reordering data: Box and whisker



Tree plot



Parallel coordinate plot (R script on Github)



Self Organizing Map: Synapse (also an R plugin)



Spatialization



Radar plot: Cyclic time and multivariate



Tree plot: 2011 Census population



Medical research: Papers in 6 major journals, 6 time periods



Timeline



Word clouds and tag maps



Annotated maps



Infographics



Multiple views and Linking



Example: 
https://public.tableau.com/profile/keith.clarke#!/vizhome/ZikaVirus_0/TheStatusofZikaVirusMay2016

https://public.tableau.com/profile/keith.clarke#!/vizhome/ZikaVirus_0/TheStatusofZikaVirusMay2016


Brushing: loc.alize.us



Accessing content



Locr.com



iNaturalist.com



Including map views (SOMVIZ)



Sound mapping

http://www.soundseeker.org/

http://www.soundseeker.org/


Visual Analytics

Å"the science of analytical reasoning facilitated by interactive visual 
interfaces." 

ÅJames J. Thomas and Kristin A. Cook (Ed.) (2005). 
Illuminating the Path: The R&D Agenda for Visual Analytics
National Visualization and Analytics Center. p.4.

ÅTheories of visualization include:[3]

ÅJacques Bertin's Semiology of Graphics(1967)

ÅNelson Goodman's Languages of Art(1977)

ÅJock D. Mackinlay's Automated design of optimal visualization
(APT) (1986)

ÅLeland Wilkinson's Grammar of Graphics(1998)

http://en.wikipedia.org/wiki/Visual_analytics#cite_note-RK_07-3


What is visual analytics?

ÅIntegrates new computational and theory-based tools with innovative 
interactive techniques and visual representations to enable human-
information discourse

ÅDesign of the tools and techniques is based on cognitive, design, and 
perceptual principles

ÅForm of reasoning: basis in visual (and spatial) thinking and reasoning

ÅProvides the reasoning framework upon which one can build both 
strategic and tactical visual analytics technologies for threat analysis, 
prevention, and response

ÅCentral to the analyst’s task of applying human judgments to reach 
conclusions from a combination of evidence and assumptions



Some software & resources

ÅTableau
ÅVisMaster Visual Analytics – Mastering the Information Age
ÅVIS-SENSE Visual Analytic Representation of Large datasets for Enhancing 

Network Security
ÅSPP - Scalable Visual Analytics
Åhttp://infoviz.org/
ÅVisual Analytics Digital Library (VADL)
ÅGeoAnalytics.net - GeoSpatial Visual Analytics, ICA Commission on 

GeoVizualisation
Åflowingdata.com, visualization and statistics blog
ÅQuadrigram, a visual programming language for visual analytics
ÅR-studio, R-Shiny
ÅMost statistical analysis packages: SAS, MATLAB etc.



Infoviz.org



Study by Sandia National Labs
Open Source software for Visual Analytics



Comparison of Open Source Visual Analytics Toolkits
John R. Hargera, and Patricia J. CrossnoaProceedings of the SPIE Conference on Visualization
and Data Analysis, 2012



Information Visualization & Visual Analytics, Pacific Northwest 
National Laboratory



Penn State GeoVistaStudio



ESRI Story Maps



Hip Hop interactive story map
Geography of Hip-Hop
By EsriStory Maps team / Katya Deveory2017



CMIP5: Global change explorer (LLNL)





NSF: Annual Visualization 
Challenge 

From icefield to ocean
Credit: Kristin Timm, Shad O'Neel, Allison Bidlack and Eran Hood Goddard Space Flight Center's NASA Visualization Group; Helen-Nicole Kostis, Project Manager 



Cartograms: Animation at: http://www.ravi.io/us-population-trends-cartogram

http://www.ravi.io/us-population-trends-cartogram


Information Vizand Social Media: Facebook Touchgraph



Business GeoGraphics



Business Analytics--Geodemographics



Steam Graph of 311 Data
Source: “What a Hundred Million Calls to 311 Reveal about New York” 
by Steven Johnson. http://www.wired.com/2010/11/ff_311_new_york/



HaiyunYe: 
MA Thesis



Some more infographics

ÅPlotlines of novels

Åhttps://www.slow-journalism.com/infographics/culture/plot-lines

ÅAll of Star Wars https://swanh.net/

ÅR-Shiny based Genome Browswer
https://gallery.shinyapps.io/genome_browser/

ÅDowntown Montpelier 
http://samples.mapsalive.com/1062L/page1.htm

ÅInteractive Minard map http://www.masswerk.at/minard/

https://www.slow-journalism.com/infographics/culture/plot-lines
https://swanh.net/
https://gallery.shinyapps.io/genome_browser/
http://samples.mapsalive.com/1062L/page1.htm
http://www.masswerk.at/minard/


Some sources
ÅIEEE Visual Analytics Science and Technology (VAST) Conference

ÅInfoViz Annual Conference

ÅNow IEEE Visual Analytics Science and Technology (VAST), IEEE Information 
Visualization (InfoVis), IEEE Scientific Visualization (SciVis)

ÅVisual Analytics Digital Library (VADL)

ÅGeoAnalytics.net - GeoSpatial Visual Analytics, ICA Commission on GeoVizualisation

Åflowingdata.com, visualization and statistics blog

ÅQuadrigram, a visual programming language for visual analytics

ÅMiddlesex University Interaction Design Centre weblog, visual analytics blog and 
resources

ÅInformation Visualization & Visual Analytics, Pacific Northwest National Laboratory



Summary

ÅData exploration: many new means to show patterns in (big) data

ÅShow pattern, change in time and space

ÅMany software solutions

ÅPretty much all cartography and GIS fits into viz

ÅInfoviz, geoviz, information graphics, visual analytics

ÅPossible to use geospatial methods on non-spatial data

ÅVisual analytics focus on interaction

ÅBuilding methods and theory of a discipline


