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Lesson 5
Visualising and Analysing

Multidimensional Data

Instructor: Dr. Kam Tin Seong
Associate Professor of Information System (Practice)

School of Information Systems 
Singapore Management University

• Understand the characteristics of multidimensional 
data

• Visual analytics techniques and tools for visualising and 
analysing multidimensional continuous data 

• Visual analytics techniques and tools for visualising and 
analysing multidimensional categorical data

• Sensing both categorical and continuous 
multidimensional data

• Multidimensional data analysis best practices
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What will you learn from this lesson?
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• Trellis display

• Ternary 

• Glyphs

• Parallel coordinates

• Heatmap

• Table Lens

• Tableplots
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Visual analytics techniques of multidimensional 
continuous data 

• More popularly know as small multiples
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Trellis Display: Basic principles

Source: http://stat.bell-labs.com/project/trellis/wwww.html

http://stat.bell-labs.com/project/trellis/wwww.html
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Interactive Trellis
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Trellis Display I

Source: http://www.propublica.org/article/medicare-taken-for-a-ride-by-ambulance-

companies-in-new-jersey

http://www.propublica.org/article/medicare-taken-for-a-ride-by-ambulance-companies-in-new-jersey
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Trellis Display II

Source: http://www.nytimes.com/interactive/2014/06/03/upshot/world-cup-draw-simulation.html

• Three continuous variables
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Beyond bivariate data

http://www.nytimes.com/interactive/2014/06/03/upshot/world-cup-draw-simulation.html
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Ternary chart

• ggtern: ternary diagrams in R 
(http://www.ggtern.com/)  
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Ternary Chart

http://www.ggtern.com/
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• Ternary Plot in D3.js (http://bl.ocks.org/tomgp/7674234), 
(https://gist.github.com/widged/5780720), 
(http://bl.ocks.org/tomgp/7766353)
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D3.js based Ternary Chart

• Multivariate data

• More than three variables
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Multidimensional continuous data

http://bl.ocks.org/tomgp/7674234
https://gist.github.com/widged/5780720
http://bl.ocks.org/tomgp/7766353
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• Also known as radar chart, star chart and spider chart
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Glyphs

Source: http://en.wikipedia.org/wiki/Radar_chart and 

http://blog.scottlogic.com/2011/09/23/a-critique-of-radar-charts.html
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Multiple Glyphs

http://en.wikipedia.org/wiki/Radar_chart
http://blog.scottlogic.com/2011/09/23/a-critique-of-radar-charts.html


ISSS608 Visual Analytics and Applications

Lesson 4: Sensing and Analysing Multidimensional Data

9/4/2016

4-8

15

Radar Chart in D3.js

Source: http://graves.cl/radar-chart-d3/ and http://bl.ocks.org/nbremer/6506614

Sensing Multidimensional Data with Parallel 

Coordinates

16

http://graves.cl/radar-chart-d3/
http://bl.ocks.org/nbremer/6506614
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Parallel Coordinates: Brushing

17

Parallel Coordinates: Colour and Brushing

IS415 Geospatial  Analytics for Business Intelligence 18
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Parallel Coordinates: Filtering

20

Parallel Coordinates and boxplot
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Parallel Coordinates in d3.js

22

Parallel Coordinates with Fisheye

http://bl.ocks.org/1341281
http://bl.ocks.org/1341281
http://bl.ocks.org/3290263
http://bl.ocks.org/3290263
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Parallel Coordinates - Shuffled Rendering

• Parallel Coordinates

24

Data Visualisation Application

http://bl.ocks.org/2420080
http://bl.ocks.org/2420080
http://bl.ocks.org/syntagmatic/3150059
http://bl.ocks.org/syntagmatic/3150059
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Sensing Multidimensional Data with Heatmap

25

26

Heatmap: Sorting
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Heatmap + Dendrogram

27

Heatmap library in D3.js
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Source: http://blog.nextgenetics.net/?e=44

http://blog.nextgenetics.net/?e=44
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d3heatmap: An interactive heat maps

IS415 Geospatial  Analytics for Business Intelligence 29

• The Titanic Disaster

30

Multidimensional Categorical Data

https://blog.rstudio.org/2015/06/24/d3heatmap/
https://blog.rstudio.org/2015/06/24/d3heatmap/
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• The general rule

– Women and children first

31

The Titanic Disaster - the tragedy

Source: 

http://en.wikipedia.org/wiki/Sinkin

g_of_the_RMS_Titanic

• Univariate and bivariate mosaic plot
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Mosaic plots

http://en.wikipedia.org/wiki/Sinking_of_the_RMS_Titanic
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• Three variables 
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Mosaic Plots

Source: http://www.theusrus.de/blog/understanding-mosaic-plots/
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Parallel Sets – d3.js

http://www.theusrus.de/blog/understanding-mosaic-plots/
http://www.jasondavies.com/parallel-sets/
http://www.jasondavies.com/parallel-sets/
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Visualising Multidimensional Categorical Data with 
Parallel Sets

36

Exploring Multiudimensional Categorical Data with 
Highlighting Technique
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37

Exploring Multidimensional Categorical Data with 
Filtering Technique

38

Data Visualisation Application – Parallel Sets

http://www.theage.com.au/national/parsets
http://www.theage.com.au/national/parsets
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• Provides a structured graphical representation that 
supports browsing of the values for hundreds of cases 
and tens of variables on typical workstation display.

39

TableLens

40

TableLens

Source: http://ncva.itn.liu.se/education-geovisual-analytics/table-lens?l=en and  

http://www.ncomva.se/guide/?chapter=Visualizations&section=Table%20Lens#_General

http://ncva.itn.liu.se/education-geovisual-analytics/table-lens?l=en
http://www.ncomva.se/guide/?chapter=Visualizations&section=Table Lens#_General
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• DataComb: An interface for combing through tabular 
datasets

41

TableLens in D3.js 

Source: http://www.bytemuse.com/post/data-comb-visualization/#demo

• Multidimensional continuous data

42

Tableplots

Source: Visualizing and Inspecting Large Datasets with Tableplots (www.jds-online.com/file_download/379/jds-1108.pdf )

http://www.bytemuse.com/post/data-comb-visualization/#demo
http://www.jds-online.com/file_download/379/jds-1108.pdf
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• Chernoff face (https://en.wikipedia.org/wiki/Chernoff_face)

• Chernoff face in d3.js (https://github.com/gnarmis/chernoff-
faces) and (http://bl.ocks.org/larskotthoff/2011590) 

• Radar Chart (http://en.wikipedia.org/wiki/Radar_chart) 

• Ternary plot (https://en.wikipedia.org/wiki/Ternary_plot), 
(http://csmres.jmu.edu/geollab/Fichter/SedRx/readternary.html
) and (http://wvaughan.org/ternaryplots.html) 

• ggtern 1.0.3.1 on CRAN

• Ternary Plot in D3.js (http://bl.ocks.org/tomgp/7674234), 
(https://gist.github.com/widged/5780720), 
(http://bl.ocks.org/tomgp/7766353) 

• Radar Chart (http://en.wikipedia.org/wiki/Radar_chart) 
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