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Tabular Data Visualization



dataset types





arrangeis the focus of all four design 
choices for tabular data



Åspatial

channels are

the most

eũective for all

attribu te types



Techniques and Tasks

ÅMagnitude

ÅPart to whole

ÅDistribution

ÅDeviation

ÅChange over Time

ÅRanking

ÅCorrelation

https://github.com/ft-interactive/chart-doctor/tree/master/visual-vocabulary
https://gramener.github.io/visual-vocabulary-vega/#/Magnitude/



Magnitude



Bar Chart Variants

Vertical Bar Chart / Column Chart

Horizontal Bar Chart

Grouped Bar Chart Lollipop Chart



Comparison of bar chart types

Small 

Multiples

Stacked bar chartPie Chart

Layered 

Bar 

Chart

Grouped 

Bar 

Chart

Streit & Gehlenborg, PoV, Nature Methods, 2014





3D Pitfall: Occlusion & Perspective

[GehlenborgandWong,NatureMethods,2012]



3D Pitfall: Occlusion & Perspective

[GehlenborgandWong,NatureMethods,2012]



IsoType Visualization

http://steveharoz.com/research/isotype
/

Otto and Marie Neurath

http://steveharoz.com/research/isotype/
http://steveharoz.com/research/isotype/
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heatmap

Åuses heatmap representation
Åmatrix layout using keys

Åencode values with color

Åoften augmented with clustering
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ys: heatm

heatmap

Åuses heatmap representation
Åmatrix layout using keys

Åencode values with color

Åoften augmented with clustering

Åhere, used on genomic data

Eisen 1998



Bad Color Mapping



Good Color Mapping



Color is relative!



Part of Whole



Stacked Bar Chart

ÅKeys: Class, Survival Class 
is spatial Survival is color

ÅLeft: absolute values

ÅRight: proportional values



Pie and Donut Charts



pie charts: take care with accuracy



TreeMap



Part of Whole for Time Series



Distribution



Aggregating Large Data Vectors

ÅLƴǎǘŜŀŘ ƻŦ ǎƘƻǿƛƴƎ ŀƭƭ Řŀǘŀ ǇƻƛƴǘǎΣ ǎƘƻǿ ŀ ŘŀǘŀΩǎ ŘƛǎǘǊƛōǳǘƛƻƴ

ÅPro: compact representation

Å/ƻƴΥ ²ƻǊƪǎ ƻƴƭȅ ƛŦ Řŀǘŀ ƛǎ άǿŜƭƭ ōŜƘŀǾŜŘέ ŦƻǊ ǘƘŜ ǘȅǇŜ ƻŦ ŘƛǎǘǊƛōǳǘƛƻƴ 
visualization.



Histogram



Box Plots

Åaka Box-and-Whisker Plot 

ÅBad for non-normal distributed 
data

ÅEspecially bad for bi- or multi-
modal distributions



One Boxplot, Four Distributions

http://stat.mq.edu.au/wp-content/uploads/2014/05/Can_the_Box_Plot_be_Improved.pdf

http://stat.mq.edu.au/wp-content/uploads/2014/05/Can_the_Box_Plot_be_Improved.pdf
http://stat.mq.edu.au/wp-content/uploads/2014/05/Can_the_Box_Plot_be_Improved.pdf
http://stat.mq.edu.au/wp-content/uploads/2014/05/Can_the_Box_Plot_be_Improved.pdf


Violin Plot

Å= Box Plot + Probability Density Function

http://web.stanford.edu/~mwaskom/software/seaborn/tutorial/plotting_distributions.html

http://web.stanford.edu/~mwaskom/software/seaborn/tutorial/plotting_distributions.html




hƴŜ ƻŦ ǘƘŜǎŜ ǘƘƛƴƎǎ ƛǎ ƴƻǘ ƭƛƪŜ ǘƘŜ ƻǘƘŜǊΧ

Å19 charts are random samples from a gaussian

Å1 chart has 20% of samples with identical value

[Corell et al, InfoVis 2019]



Detecting Data Flaws

ÅTricky with aggregate visualization

ÅBin size / kernel type / bandwidth / 
visualization choice all affect different 
situations



Deviation



Comparison to Reference Point

Diverging Bar Chart Juxtaposing Two Variables (male/female)



Change over Time



Line Chart

ÅSimple 

ÅFamiliar 

ÅAccurate 

ÅFairly Scalable



bad: ñThe more male a person

is, the taller he/sheisò

ok: ñMen are taller than women 

(on average)ò

ŘƻƴΩǘ ǳǎŜ ƭƛƴŜ ŎƘŀǊǘǎ ŦƻǊ ŎŀǘŜƎƻǊƛŎŀƭ ŀǘǘǊƛōǳǘŜǎΗ



ok: ñHeight increases withageò
ok: ñTwelve year olds are taller 

than ten yearoldsò

bad: ñThe more male a person

is, the taller he/sheisò

ok: ñMen are taller than women 

(on average)ò

ŘƻƴΩǘ ǳǎŜ ƭƛƴŜ ŎƘŀǊǘǎ ŦƻǊ ŎŀǘŜƎƻǊƛŎŀƭ ŀǘǘǊƛōǳǘŜǎΗ



Aspect ratio

Talbot 2011



Aspect Ratio [Cleveland 1994]

ÅBank to 45°
ÅThe aspect ratio of a graph is an 

important factor for judging rate of 
change.

Åperceptual principle: most accurate 
angle judgment is at 45°



Counter-Point: Talbot 2012

Åpeople use two different strategies to 
estimate slopeτangle and height

Åslope angle accuracy NOT minimized at 
45° (closer to 60°)



Tick Placement

ÅTicks help in user interpretation of data, but too much may hinder

ÅAutomatic optimization of label formatting, font size, and orientation
Åplacement based on simplicity, coverage, granularity, and legibility

Talbot 2010



Stacked Area Chart



100% Stacked Area Chart



Stacked Area vs. Line Graphs

leancrew.com & Practically Efficient



Can you spot the trends? 
Overall vs Individual Components

VizWiz, A. Kriebel



Sparklines

ÅSmall line charts can be 
embedded in text or part of 
a table

https://www.bram.us/2017/09/12/spark-a-typeface-for-creating-
sparklines-in-text-without-code/

ByPeterZelchenko



Horizon Graphs

http://square.github.io/cubism/[Heer, Sizing the Horizon, 2009]

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


http://www.horizon-chart-explanation.devinlange.com/

http://www.horizon-chart-explanation.devinlange.com/
http://www.horizon-chart-explanation.devinlange.com/
http://www.horizon-chart-explanation.devinlange.com/
http://www.horizon-chart-explanation.devinlange.com/
http://www.horizon-chart-explanation.devinlange.com/


Clipped Graphs

[Lin 2019]



Clipped Graphs



Connected Scatterplot

ÅTwo Variables + Time Only one per Chart!

ÅLabels important

http://www.thefunctionalart.com/2012/09/in-praise-of-connected-scatter-plots.html



Heat Map and Calendar Heat Map

https://www.informationisbeautifulawards.com/showcase/660-vaccines-and-infectious-diseases
https://blogs.sas.com/content/graphicallyspeaking/2011/12/08/calendar-

heatmaps-in-gtl/





Sometimes you can Show Too Much Data

http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/

http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/
http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/
http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/
http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/
http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/
http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/
http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/


Waterfall Chart

ÅGreat way to show 
evolution of part of 
whole over time / 
events (non-linear 
time)



Ranking



Rankings
are Popular


