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Data ”Explosion”

Risk:  WORN (write-once, read-never) data
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What is Visual Analytics Good For?

•Spotting Trends

•Identifying Patterns

•Detecting Anomalies

•Inferring Reasons
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What is the Correct Visualization?

Andrew Abela’s “Chart Suggestions” diagram 4



Information Visualization vs. Visual Analytics

• Information Visualization
–1980’s
–Visual-information seeking mantra (Shneiderman, 1996): 
• Overview first, 
• zoom and filter, 
• then details-on-demand

• Visual Analytics
–~ 18 years ago
–Visual Analytics mantra (Keim, 2005):
• Analyze First –
• Show the Important - Zoom, 
• Filter and 
• Analyze Further - Details on Demand

Visual analytics is an integrated approach combining 
visualization, human factors and data analysis (Keim, 2005) 
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Visual Analytics System

6Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Visual Search: Symbols: Preattentive Processing: Examples
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Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Stroop Effect

8Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Visual Search: Representing Quantity

9Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Example #0: Time Use Survey: US 2008
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http://www.nytimes.com/interactive/2009/07/31/business/20080801-metrics-graphic.html?_r=0



Example #1: Index Chart

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/index-chart.html 11



Example #2: Stacked Graph

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/stack.html 12



Example #3: Small Multiples

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/multiples.html 13



Example #4: Horizon Graph

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/horizon.html 14



Example #5: Stem-and-Leaf Plot

http://homes.cs.washington.edu/~jheer//files/zoo/ex/stats/stem-and-leaf.html 15



Example #6: Q-Q Plot

http://homes.cs.washington.edu/~jheer//files/zoo/ex/stats/qqplot.html
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Example #7: Scatter Plot

http://homes.cs.washington.edu/~jheer//files/zoo/ex/stats/splom.html
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Example #8: Parallel Coordinates

http://homes.cs.washington.edu/~jheer//files/zoo/ex/stats/parallel.html 18



Example #09: Flow Map

http://www.datavis.ca/gallery/re-minard.php
19

Minard's chart shows six types of information: geography, time, temperature, the course and direction of the army's movement, and the number of troops remaining. 
The widths of the gold (outward) and black (returning) paths represent the size of the force, one millimetre to 10,000 men. Geographical features and major battles are 

marked and named, and plummeting temperatures on the return journey are shown along the bottom. 
https://www.economist.com/christmas-specials/2013/10/07/worth-a-thousand-words



Example #10: Choropleth Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/maps/choropleth.html
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Example #11: Graduated Symbol Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/maps/symbol.html
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Example #12: Dorling Cartogram

http://homes.cs.washington.edu/~jheer//files/zoo/ex/maps/cartogram.html 22



Example #12b: Dorling Cartogram: Summer Olympics Medals Tally
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https://archive.nytimes.com/www.nytimes.com/interactive/2008/08/04/sports/olympics/20080804_MEDALCOUNT_MAP.html?_r= 



Example #13: Radial Tree Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/tree.html 24



Example #14: Cartesian Tree Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/cluster-radial.html
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Example #15: Indented Tree Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/indent.html 26



Example #16: Icicle Tree Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/icicle.html 27



Example #17: Sunburst Tree Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/sunburst.html 28



Example #18: Tree Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/sunburst.html 29



Example #19: Circle Packing Tree Map

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/pack.html 30



Example #20: Force Directed Graphs

http://homes.cs.washington.edu/~jheer//files/zoo/ex/networks/force.html
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Example #21: Arc Diagram

http://homes.cs.washington.edu/~jheer//files/zoo/ex/networks/arc.html
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Example #22: Matrix Diagram

http://homes.cs.washington.edu/~jheer//files/zoo/ex/networks/matrix.html 33



Reflections
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Dashboards

“A dashboard is a visual display of the most important 
information needed to achieve one or more objectives; 
consolidated and arranged on a single screen so the 
information can be monitored at a glance.” (Few, 2004)

Dashboard characteristics:

1. Small, concise, clear and intiutive dispaly mechanisms

2. Customized

35



Executive Dashboard
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Is this a Good Dashboard?
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Business Development and Dashboards: Three Aspects

1. Audience of the dashboard

2. Value added by the dashboard

3. Type of dashboard created
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Dashboards: Audience 

(Juice, 2009)
39



Dashboards: Value Created

(Juice, Inc, 2009) 40



Dashboards: Categorization
Categorized by:

Data Diversity:

(Few, 2006)
41



Dashboards: Types

(Juice, Inc, 2009)
42



Dashboard Design

”The need to squeeze a great deal of information into small amount of 
space, resulting in a display that is easily and immediatly understandable” 
(Few, 2006)

Few identified 6 common mistakes to avoid. A well designed dashboard may lead to insights  - ”Aha” moments

43



Dashboard Design Mistake #1: Exceeding the boundaries of a single screen

Website of Business Objects.)
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Dashboard Design Mistake #2: Supplying inadequate context for the data

Website of Informmersion Incorporated 45



Dashboard Design Mistake #3: Choosing inappropriate display media

• Which is the right chart?
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Dashboard Design Mistake #4: Ineffectively highlighting what’s important

Website of Oracle Corporation
47



Dashboard Design Mistake #5: Cluttering it with useless decoration

48

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

https://www.asktog.com/books/challengerExerpt.html

https://eagereyes.org/criticism/tufte-and-the-truth-about-the-challenger



Dashboard Design Mistake #6: Misusing or overusing colour

Website of Corda Technologies 49



Remember! Simple is Better

“Simplify, simplify, simplify.”
Henry David Thoreau
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Yes, it’s well-designed Dashboard!

Colour has been used carefully

Small, concise display media in a 
small amount of space.

Graph and Text well balanced

Not been cluttered with 
instructions and descriptions

Subtle means to define and 
group data

51



Dashboard Design: Tools

1. Pen and Paper

2. Powerpoint, etc.

3. InfoVis Tools

52



Dashboard Tool #1: MS Excel
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Dashboard Tool #2: Tableau
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Dashboard Tool #3: Microsoft Power BI
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Dashboard Tool #4: SAS Visual Analytics
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Dashboard Tool #5: IBM Watson
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Dashboard Tool #6: Qlik
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Dashboard Tool #7: Targit
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Dashboard Tool #8: Prefuse

The social network of the U.S. Senators voting patterns in 2007, after 
Democrats took control. (Perer, 2008)The social network of the U.S. Senators voting patterns. (Perer, 2008)
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Dashboard Tool #9: Flare
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Dashboard Tool #10: Protovis & D3
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Dashboard Tool #11: Python
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Reflections
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