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Topics
• Maps 
• Networks & Trees  
• High-Dimensional Data 
• Text 



Maps



Cartography 
The Making of Maps

Choropleth

Grid

Symbol

Flow



Problem with Choropleth

[Matthew Ericson, NY Times]

Majority vote for Kerry or Bush in 2004 (Binary data)





Take into account for the number of votes.



Take into account for population density



Symbol Map



Just because the data can be mapped, 
it does not mean the best way to visualize is a map



Map Projections

[http://xkcd.com/977/]

http://xkcd.com/977/


http://thetruesize.com/

http://thetruesize.com/


[http://www-personal.umich.edu/~mejn/cartograms/]Ordinary map

http://www-personal.umich.edu/~mejn/cartograms/


Population



Gross domestic product



Child mortality



Greenhouse gas emissions



Problem with Rainbow Colormap





Networks & Trees



Networks
Model relations among data  
Nodes and links 



Node-Link Diagram vs Matrix Diagram

Les Misérables Character Co-occurrence



Node-Link Diagram Matrix Diagram

Matrix Diagram is found more readable  
in most tasks except path finding. [M. Ghoniem 2004] 

• Estimation of the number of nodes/links


• Finding the most connected node 


• Finding a common neighbor between two specified nodes




Problem with Node-link diagram

[A. Nocaj 2015]

A giant hairball: clutter when the number of nodes 
and links becomes too high



Edge Bundling Confluent DrawingOriginal Network

[B. Bach 2017]



Alternatives. Are these better?

Chord Diagram Arc Diagram



Networks & Trees



Trees
Graphs with hierarchical structure  
Nodes as parents and children



Dendogram

Treemap

Circle Packing

Icicle 



Squarified Treemaps
“The original treemap method often gives thin, elongated rectangles. As 
a result, rectangles are difficult to compare and to select.”  
[M. Bruls et al 2000]

Before After



Tools for Graph Analysis

Gephi Cytoscape

http://www.cytoscape.org/
https://gephi.org
https://gephi.org
http://www.cytoscape.org/


High-Dimensional Data



Scatterplot Matrix Parallel Coordinates

https://bl.ocks.org/jasondavies/1341281
https://bl.ocks.org/mbostock/3213173


Scatterplot Matrix Parallel Coordinates
Winner for analyzing correlations between multiple variables [L. Harrison 2014]

https://bl.ocks.org/jasondavies/1341281
https://bl.ocks.org/mbostock/4063663


[https://en.wikipedia.org/wiki/Chernoff_face]

Lawyers' ratings of twelve judges

https://en.wikipedia.org/wiki/Chernoff_face


[https://beichentian-gis.github.io/facing_election.html]

https://beichentian-gis.github.io/facing_election.html


Don’t overload visual encodings

Origin: Shape 
Acceleration: Size 
X-axis: Horsepower 
Y-axis: Miles per Gallon 
Size: Acceleration

Five visual variables in one chart!



Use facets or small multiples

[Andrew Gelman]

[David K. Smith]



Dimension Reduction
Mapping from high-dimensional space to two or three 
dimensions

[https://distill.pub/2016/misread-tsne/]

https://distill.pub/2016/misread-tsne/


Text



Tag Clouds: Word Count



Tag Clouds
Strengths  

Getting overview and initial query formation.  

Weaknesses  
Sub-optimal visual encoding (size vs. position)  
Inaccurate size encoding (long words are bigger)  
May not facilitate comparison (unstable layout)  
Term frequency may not be meaningful 
Does not show the structure of the text



EdWordle [Y. Wang 2017]

[http://www.edwordle.net/]

http://www.edwordle.net/


Word Tree: Word Sequences [Wattenberg et al.]





[https://www.jasondavies.com/wordtree/]

https://www.jasondavies.com/wordtree/


Others



http://datavizproject.com/



[Jonathan Schwabish 2014]



Tools & More



















1. Value of visualization 

2. Design principles 

3. Graphical perception

Fundamental

Yesterday



1. Data model and visual encoding 

2. Exploratory data analysis 

3. Storytelling with data 

4. Advanced visualizations

Practical

Today



Good luck on your visualizations 
and share your knowledge with others!


