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Visualization Authoring Tools
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Data Illustrator. Liu et al, CHI 2018.
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Charticulator. Ren et al, InfoVis 2018.

http://charticulator.com
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Visualization Recommendation



Tableau's Show Me

Mackinlay et al (2007). Show Me: Automatic Presentation for Visual Analysis.

Alternatives 
(Chart types)

Automatic Mark Add (field) to sheet

Slides from Kanit "Ham" Wongsuphasawat.Slides from Kanit "Ham" Wongsuphasawat.



Tableau's Automatic Mark

Slides from Kanit "Ham" Wongsuphasawat.Slides from Kanit "Ham" Wongsuphasawat.



CompassQL 
Visualization Query Language & Engine

Towards a general-purpose query language for visualization recommendation Wongsuphasawat et al. (HILDA'17)

Use partial Vega-Lite specification to describe a recommendation query

Goal: Reduce the need for a complete specification,  
while giving user fined-grained control over the recommendation

Slides from Kanit "Ham" Wongsuphasawat.Slides from Kanit "Ham" Wongsuphasawat.



Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Specification

Complete Specification (Single Chart)

Slides from Kanit "Ham" Wongsuphasawat.



Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Specification
Mark bar

Encoding x: Mean(Horsepower) 
y: Origin

Mark ?
Encoding x: Mean(Horsepower) 

y: Origin

Specification Wildcard

Partial Specification

1) Enumerate candidate charts by replacing wildcard(s) with concrete values Recommendation 
Process in the  

CompassQL engine
Slides from Kanit "Ham" Wongsuphasawat.



Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Specification
Mark bar

Encoding x: Mean(Horsepower) 
y: Origin

Mark ?
Encoding x: Mean(Horsepower) 

y: Origin

Specification

Partial Specification

!! !! 
Using line or area to encode a nominal field like Origin 

is misleading, suggesting nonexistent trends!

1) Enumerate candidate charts by replacing wildcard(s) with concrete values Recommendation 
Process in the  

CompassQL engine

(Multiple Charts)

Slides from Kanit "Ham" Wongsuphasawat.



Partial Specification (Multiple Charts)

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding x: Mean(Horsepower) 

y: Origin

Specification

1) Enumerate candidate charts by replacing wildcard(s) with concrete values 
2) Prune misleading charts using built-in constraints 

Recommendation 
Process in the  

CompassQL engine

✗✗
Using line or area to encode a nominal field like Origin 

is misleading, suggesting nonexistent trends!

Slides from Kanit "Ham" Wongsuphasawat.



Partial Specification (Multiple Charts)

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding x: Mean(Horsepower) 

y: Origin

Specification

1) Enumerate candidate charts by replacing wildcard(s) with concrete values 
2) Prune misleading charts using built-in constraints 

Recommendation 
Process in the  

CompassQL engine
Slides from Kanit "Ham" Wongsuphasawat.



Query = Partial Specification + Recommendation Method

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding x: Mean(Horsepower) 

y: Origin

Specification

1) Enumerate candidate charts by replacing wildcard(s) with concrete values 
2) Prune misleading charts using built-in constraints

Recommendation 
Process in the  

CompassQL engine 3) Organize the results based on specified grouping & ranking methods

Bar is better for encoding quantitative x categorical

Effectiveness of  
mark type?

Perceptual Effectiveness Ranking 
(derived from prior work on graphical perception)

ChooseBy Effectiveness
Recommendation Method

Slides from Kanit "Ham" Wongsuphasawat.



Query for replicating Tableau's Automatic Mark

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding x: Mean(Horsepower) 

y: Origin

Specification

1) Enumerate candidate charts by replacing wildcard(s) with concrete values 
2) Prune misleading charts using built-in constraints

Recommendation 
Process in the  

CompassQL engine 3) Organize the results based on specified grouping & ranking methods

Bar is better for encoding quantitative x categorical

Effectiveness of  
mark type?

Perceptual Effectiveness Ranking 
(derived from prior work on graphical perception)

ChooseBy Effectiveness
Recommendation Method

Slides from Kanit "Ham" Wongsuphasawat.



Query for Pairwise Relationships between All Quantitative Fields

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding ?: ?quantitative 

?: ?quantitative

Specification
Constraining Field 
to be quantitative

Slides from Kanit "Ham" Wongsuphasawat.



Query for Pairwise Relationships between All Quantitative Fields

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding ?: ?quantitative 

?: ?quantitative

Specification

Combinatorial explosion !!

Recommendation Method
GroupBy Data Fields

Slides from Kanit "Ham" Wongsuphasawat.



GroupBy Data Fields
ChooseBy Effectiveness

GroupBy Data Fields

Query for Pairwise Relationships between All Quantitative Fields

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding ?: ?quantitative 

?: ?quantitative

Specification

Recommendation Method

Slides from Kanit "Ham" Wongsuphasawat.



Query for Pairwise Relationships between All Quantitative Fields

Mark bar
Encoding x: Mean(Horsepower) 

y: Origin

Mark ?
Encoding ?: ?quantitative 

?: ?quantitative

Specification

GroupBy Data Fields
ChooseBy Effectiveness

Recommendation Method

Effectiveness of mark type?

Effectiveness of encoding mappings?

Point is the best for   
quantitative x quantitative

X, Y are the most effective for quantitative

Slides from Kanit "Ham" Wongsuphasawat.







Related Views 
(Univariate Summaries)



Related Views 
(Univariate Summaries)



Related Views 
(Univariate Summaries)



Tedious for  
exploration!

Manual 
Specification



Wildcard 
Specification

Wildcard 
Fields



Wildcard 
Specification

Wildcard 
Shelf



Wildcard 
Specification
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Mark ?
Encoding ?: ?quantitative 

?: ?quantitative

Wildcards in the UI directly  
map to wildcards in CompassQL

Wildcard 
Specification



Wildcard 
Specification



Wildcard 
Specification



Wildcard 
Specification



Choose New  
Focus

Focus Button



Choose New  
Focus



Choose New  
Focus



Use automation to extend user's focus

Related Views 
(Field Suggestion)



Use automation to extend user's focus

Related Views 
(Field Suggestion)
Related Views 

(Summaries)



Use automation to extend user's focus

Related Views 
(Field Suggestion)
Related Views 

(Summaries)



Use automation to extend user's focus

Related Views 
(Field Suggestion)
Related Views 

(Summaries)



Use automation to extend user's focus

Related Views 
(Field Suggestion)
Related Views 

(Summaries)

Specified View

Mark point 
y: Miles per GallonEncoding x: Horsepower 
y: Miles per Gallon



Use automation to extend user's focus

Related Views 
(Field Suggestion)
Related Views 

(Summaries)

?
x: ?mean,bin (Horsepower) 
y: ?mean,bin (Miles per Gallon)

Specified View Related Summaries

Mark point 
y: Miles per GallonEncoding x: Horsepower 
y: Miles per Gallon



Use automation to extend user's focus

Related Views 
(Field Suggestion)



Use automation to extend user's focus

Related Views 
(Field Suggestion)
Related Views 
(Field Suggestions)
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Accessibility
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The Retina

[Helga Kolb Simple Anatomy of the Retina,]

Normal Retina

Protanopia
Protanope

Deuteranope

Luminance

Firefox and Chrome have built in simulators.
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Medical (or deficit) model of disability: disability is 
something "wrong" with a person's body or mind (i.e., they 
are "suffering" and need to be "cured").  

Criticized for seeing impairment as most important 
part of the person, and that they're helpless to do 
anything about it. 

Promotes technosolutionism. 

Social model of disability: people with impairments are 
being disabled by society's choices and attitudes. They are 
not having their needs met. 

Recognizes that all technology is assistive. 

[M
icrosoft Inclusive D

esign Toolkit]

https://www.microsoft.com/design/inclusive/
https://www.microsoft.com/design/inclusive/


48[Sarah L. Fossheim]

https://fossheim.io/writing/posts/accessible-dataviz-us-elections/
https://fossheim.io/writing/posts/accessible-dataviz-us-elections/


49[Sarah L. Fossheim, Outlier Conf 2021]

https://www.youtube.com/watch?v=SWB-KLXN-Ok
https://www.youtube.com/watch?v=SWB-KLXN-Ok


50[Alan Lundgard]
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ChromeVox extension
Accessible Rich Internet Application (ARIA)

Case Study: Implementing Accessible Data Charts for Khan Academy by Sara Soueidan

https://chrome.google.com/webstore/detail/screen-reader/kgejglhpjiefppelpmljglcjbhoiplfn?hl=en
https://developer.mozilla.org/en-US/docs/Web/Accessibility/ARIA
https://www.sarasoueidan.com/blog/accessible-data-charts-for-khan-academy-2018-annual-report/
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Captions and Alt-Text
[Alan Lundgard &

 Arvind Satyanarayan, in subm
ission to VIS 2021]
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Captions and Alt-Text
[Alan Lundgard &

 Arvind Satyanarayan, in subm
ission to VIS 2021]
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https://chartability.fizz.studio
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Alternate Modalities
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[Lundgard, Lee, Satyanarayan. Sociotechnical Considerations for Accessible Data Visualization, VIS 2019]. 

http://vis.csail.mit.edu/pubs/sociotechnical-vis-access.pdf
http://vis.csail.mit.edu/pubs/sociotechnical-vis-access.pdf


57



58

Quipus (c. 2600 BC)
Complex knotted ropes used in South America as data 
storage devices.  

Played an important role in Inca administration.

From the Gallery of Physical Visualization and Related Artifacts by 
Pierre Dragicevic and Yvonne Jansen.

http://dataphys.org/list/gallery/
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Marshall Islands  
Stick Charts (c.1862)

Physical visualization show 
ocean swell patterns. 

Built by native Micronesians 
from the Marshall Islands to 
facilitate canoe navigation.

From the Gallery of Physical Visualization and 
Related Artifacts by Pierre Dragicevic and 
Yvonne Jansen.

http://dataphys.org/list/gallery/
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Polynesian 
Genealogical 
Instrument
Served as a memory aid for 
reciting genealogies during 
ceremonies. 

Made of woven coconut fiber. 

Each thread is a genealogical 
line, each knot is a generation. 

Goes back to mythical origins of 
Earth (materialized by oblong 
ball on top made of wood).

From the Gallery of Physical Visualization and 
Related Artifacts by Pierre Dragicevic and Yvonne 
Jansen.

http://dataphys.org/list/gallery/
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Yakama Time Ball
Women from the Yakama Native America tribe 
used strings of hemp as personal diaries.

Each major event in their life was 
represented by a knot, bead, or shell. 

From the Gallery of Physical Visualization and Related Artifacts by Pierre 
Dragicevic and Yvonne Jansen.

http://dataphys.org/list/gallery/
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Moritz Stefaner and Susanne Jaschko

http://data-cuisine.net
http://data-cuisine.net
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Moritz Stefaner and Susanne Jaschko

http://data-cuisine.net
http://data-cuisine.net
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http://data-cuisine.net/data-dishes/deconstructed-food-miles-smoothie
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http://data-cuisine.net/data-dishes/liquid-assets
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http://data-cuisine.net/data-dishes/sea-change

