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Data Visualization Techniques



https://www.youtube.com/watch?v=2awbKQ2DLRE

https://www.youtube.com/watch?v=2awbKQ2DLRE




• Some Theory 
• Basic Visual Type 
• Perception 
• Animation 
• Interactivity 
• Implementation



• Answer questions (or discover them)  
• Make decisions 
• See data in context 
• Expand memory 
• Record information 
• Blueprints, photographs, seismographs, ... 
• Support graphical calculation 
• Find patterns 
• Present argument or tell a story Inspire

Why



Story telling (to human) with Data (from computation)

Movies, music, literature, all tell stories…











The technique …VS… subject matter.

Data Vis to relate to subject matter, allow generating new 
insights, and communicate an intent or a story.



Bad example?



Effective?



Effective?



Effective?



http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html?_r=0

Effective?

http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html?_r=0


















Some Basic Theory..



Understand how visualizations convey information 
What do people perceive/comprehend? How do 
visualizations correspond with mental models?  
!
Develop principles and techniques for creating 
effective visualizations and supporting analysis 
Amplify perception and cognition Strengthen tie 
between visualization and mental models.

Goal



Data Model vs Conceptual Model 
(1D float v Temperature) 
(3D vector or floats v Space)

1D (set, sequence) 
2D (maps) 
3D (shapes) 
nD (relational) 
Trees (hierarchy) 
Network (graphs)

Any more?



Nominal (labels), =,!=  
Fruits: Apples, oranges; Example: bool, short, int32, float, double, 
string, ... Abstract types 

Ordered, =, !=, < , > 
Quality of meat: Grade A, AA, AAA, Provide descriptions of the 
data ;May be characterized by methods/attributes ; May be 
organized into a hierarchy  

Interval (Location of zero arbitrary), =, !=, <, >, - 
Like a geometric point. Cannot compare directly; Only differences 
(i.e. intervals) may be compared. Example: plants, animals, 
metazoans, ... 

Ratio (zero fixed), =, !=, <, >, -, + 
Physical measurement: Length, Mass, Temp, ... Counts and 
amounts; Like a geometric vector, origin is meaningful 



Data transformations (sql)  
Projection (select)  
Selection (where) 
Sorting (order by) 
Aggregation (group by, sum, min..) 
Set operations (union, ...) 
Combine (inner join, outer join, ...) 
!



Position, Size, Value, Texture, Color, Orientation, Shape, more?
Transparency, blur/focus?



Multi Dimensional Data



Mackinlay’s Ranking

Conjecture of effectiveness in visual encoding.



And it’s complicated









Charts



Scatter Plots



Scatter Plots



Fitness Line, multi charts



Line charts



Stacked Bar Chart



Stacked Bar Muti-Chart



Parallel Coordinates



Parallel Coordinates



Maps



Other



Other



Microsoft 
Excel











Digression - Chart Junk



https://speakerdeck.com/cherdarchuk/remove-to-improve-the-data-ink-ratio 

https://speakerdeck.com/cherdarchuk/remove-to-improve-the-data-ink-ratio






Perception



https://www.youtube.com/watch?v=Ahg6qcgoay4

AWARENESS TEST















Steven’s power law















http://www.csc.ncsu.edu/faculty/healey/PP/index.html





















Animation



Process, Dynamic, Causality



Moment to moment



Action to action



Subject to subject



Scene to scene



Aspect to aspect



None





http://the12principles.tumblr.com/

http://the12principles.tumblr.com/


http://ggruiz.me/explosions/

http://ggruiz.me/explosions/


http://air.nullschool.net/

http://air.nullschool.net/


http://www.nbcnews.com/id/26295161/ns/weather/t/storm-tracker/#.U3kuZFhdWhs 

http://www.nbcnews.com/id/26295161/ns/weather/t/storm-tracker/#.U3kuZFhdWhs


http://daneden.github.io/animate.css/

http://daneden.github.io/animate.css/


http://square.github.io/cubism/

http://square.github.io/cubism/




Interactivity



Selecting/highlighting, Brush,Linking, Sorting



http://www.nytimes.com/newsgraphics/2013/09/13/fashion-week-editors-picks/ 

http://www.nytimes.com/newsgraphics/2013/09/13/fashion-week-editors-picks/


http://bwang29.github.io/offshore/camera_vis/

http://bwang29.github.io/offshore/camera_vis/


http://benfry.com/zipdecode/



http://www.cs.umd.edu/~bederson/papers/index.html



http://mbostock.github.io/d3/talk/20111116/pack-hierarchy.html

http://mbostock.github.io/d3/talk/20111116/pack-hierarchy.html


http://www.brightpointinc.com/interactive/ustrade/index.html?source=d3js

http://www.brightpointinc.com/interactive/ustrade/index.html?source=d3js


Digression Visualize Time



Actogram



Visualizing Time - Space to Time matching

http://www.artcom.de/en/projects/project/detail/the-invisible-
shape-of-things-past/ 

http://www.artcom.de/en/projects/project/detail/the-invisible-shape-of-things-past/


Visualizing Time - Intervals and Splitting

http://vimeo.com/1962465

http://vimeo.com/1962465


http://www.thejohnnycashproject.com/#/explore/TopRated

Visualizing Time - Frames

http://www.thejohnnycashproject.com/#/explore/TopRated


https://www.youtube.com/watch?v=pXPP8eUlEtk

Visualizing Time - Continuity

https://www.youtube.com/watch?v=pXPP8eUlEtk


D3
Is basically a SVG selection, decoration, 

positioning, and animation library

http://d3js.org/





Just learn by looking at the samples..
https://github.com/mbostock/d3/wiki/Gallery






