
Chapter 2, Episode 2: 
Perceivable barriers
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Perceivable
Can someone perceive this in multiple ways? Is each way easy?



Design with high contrast
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Use High Contrast Text
Text needs at least 
4.5:1 contrast 
against its 
background.


Large text (bold and 
16pt or larger) can 
be 3:1 or higher.



Use High Contrast Geometries
Chart elements need at 
least 3:1 contrast 
against their 
background.
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Don’t rely on color alone! 
(Muth) https://blog.datawrapper.de/colorblindness-part2/

https://blog.datawrapper.de/colorblindness-part2/


“Redundant encoding” is one strategy



A note: “Color-vision deficiency” and “colorblindness” 
refer to the same thing, both terms are fine to use.
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But sometimes you can’t redundantly encode!



13

This map is trouble in greyscale
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The division here matters!



15

Maybe a small white divider, like the states?
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Perhaps test a darker blue too?
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What if we fix the contrast failures at the same time?
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This text now passes!
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Let’s check that greyscale again…
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Before
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And after!
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Sufficient contrast can help folks differentiate
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But what about more than 2 colors?

Source: Datawrapper

https://blog.datawrapper.de/what-to-consider-when-creating-small-multiple-line-charts/
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But what about more than 2 colors?

Source: Datawrapper

Finding “pair” contrast gets 
really hard after 3+ colors…

https://blog.datawrapper.de/what-to-consider-when-creating-small-multiple-line-charts/
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Reduce your colors and redesign!

Source: Datawrapper

https://blog.datawrapper.de/what-to-consider-when-creating-small-multiple-line-charts/
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Reduce your colors and redesign!

Source: Datawrapper

Using “small multiples” is an 
easy, powerful technique

https://blog.datawrapper.de/what-to-consider-when-creating-small-multiple-line-charts/
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Or simply separate your colors, if they matter

Source: Datawrapper

https://blog.datawrapper.de/what-to-consider-when-creating-small-multiple-line-charts/
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My favorite color strategy is to pick just one for emphasis

Source: Datawrapper

https://blog.datawrapper.de/what-to-consider-when-creating-small-multiple-line-charts/
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I have multiple guides on color on Observable

Introduction to Contrast Introduction to “No use of color alone” Experimenting with textures

https://observablehq.com/@frankelavsky/high-contrast-for-data-visualization-with-examples
https://observablehq.com/@frankelavsky/no-use-of-color-alone-in-data-visualization
https://observablehq.com/@frankelavsky/experimental-color-scale-textures


Add alt text
There is great research on alt text, 
but the most important thing to 
know is that you should add it to 
every image you post online 
(including twitter), in a document, 
or presentation.


Guidance: https://medium.com/
nightingale/writing-alt-text-for-
data-visualization-2a218ef43f81

https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
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NCAM: Descriptions, short and long
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Source: NCAM’s Diagram Center Guidelines

http://diagramcenter.org/table-of-contents-2.html


Describing charts, in parts
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Source: “Accessible Visualization via Natural Language Descriptions,” by Lundgard and Satyanarayan

https://vis.csail.mit.edu/pubs/vis-text-model/
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Source: NASA’s James Webb Space Telescope

https://www.flickr.com/photos/nasawebbtelescope/52259221868/in/album-72177720300469752
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Source: NASA

https://science.nasa.gov/missions/webb/nasas-webb-reveals-steamy-atmosphere-of-distant-planet-in-detail/
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Source: NASA

https://science.nasa.gov/missions/webb/nasas-webb-reveals-steamy-atmosphere-of-distant-planet-in-detail/


Perceivable Evaluation Toolkit:
1.  Contrast Checker

2.  Color design (see my series on Observable) 


1. CVD Checker

2. Redundant encoding design ideas

3. Small multiples design ideas


3. Add descriptions:

1. Alt text, Semantic levels, and Alt documents

https://webaim.org/resources/contrastchecker/
https://observablehq.com/@frankelavsky/chartability-contrast-series
https://projects.susielu.com/viz-palette
https://observablehq.com/@frankelavsky/no-use-of-color-alone-in-data-visualization
https://blog.datawrapper.de/what-to-consider-when-creating-small-multiple-line-charts/
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81

