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2Credit: Jeff Kubina, Wikimedia

https://commons.wikimedia.org/wiki/File:Blacksmith_working.jpg


Human-tool interaction and the 
role of the tool-maker

Woodworking Tools, 1600-1900

https://www.htpaa.org.au/resources/woodworking-tools-1600-1900


People with disabilities deserve to:
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Participate in politics

Credit: CNN

https://www.cnn.com/election/2020/results/president


People with disabilities deserve to:

5

Participate in politics Make informed decisions

Credit: RedditCredit: CNN

https://www.reddit.com/r/graphic_design/comments/fj2cb6/flatten_the_curve_stay_the_hell_home_covid19/
https://www.cnn.com/election/2020/results/president


People with disabilities deserve to:
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Participate in politics Make informed decisions Analyze data quickly and 
efficiently

Credit: RedditCredit: CNN Credit: Our research

https://www.reddit.com/r/graphic_design/comments/fj2cb6/flatten_the_curve_stay_the_hell_home_covid19/
https://www.cnn.com/election/2020/results/president
https://dig.cmu.edu/cross-feelter/slider.html


Tools serve the 
intentions of their 
creators
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Can better tools reduce 
inaccessibility?
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Creators Tools Future ThingsThings



Data, Accessibility, and Tools
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Tools for scale

Tools for thinking

Tools for complexity

Tools for possibility

Tools for exploration

Tools for explanation

Industry work

PhD research



Tools for explanation: 
Empower people to 
communicate, teach, 
and captivate
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Source

Barish, B. C. (2018). Nobel Lecture: LIGO and gravitational waves II. Reviews of Modern Physics, 90(4). doi:10.1103/revmodphys.90.040502

https://www.youtube.com/watch?v=yanao9UvpGc
http://doi.org/10.1103/revmodphys.90.040502


Tools for exploration: 
Provide people with 
methods for discovery
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Arbitrary (and data-
driven) surface wave 
model visualization for  
seismologists

Rösler, B., and S. van der Lee (2020). Using Seismic Source Parameters to Model 
Frequency‐Dependent Surface‐Wave Radiation Patterns. Seismol. Res. Lett. 91, 
992–1002, doi:10.1785/0220190128.

https://doi.org/10.1785/0220190128


Tools for scale: 
Drive people to build 
better and faster
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Visa Chart Components and “out 
of the box” accessibility

Visa Chart Components, Visa Design System

https://design.visa.com/data-visualization/


Automatic accessibility validation
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“If life’s hassles 
disappeared, you’d 
want them back”  
- Hiyao Miyazaki
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Art credit: Sam Yang

https://bsky.app/profile/samdoesarts.bsky.social/post/3lnzzxs2gw22o


Tools for thinking: 
Help people to

evaluate critically
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How do you find and 
evaluate access 
barriers in interactive 
visualizations?
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Chartability is a workbook of tests, tools, and principles

2020

F. Elavsky, C. Bennett, and D. Moritz, “How accessible is my visualization? Evaluating visualization accessibility with 
Chartability,” Computer Graphics Forum, 2022.



Chartability is used in:
15+ Policy orgs and 
governments worldwide

150+ Tech, news, and 
non-profit companies/orgs

24+ Undergraduate and 
graduate courses
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F. Elavsky, C. Bennett, and D. Moritz, “How accessible is my visualization? Evaluating visualization accessibility with Chartability,” 
Computer Graphics Forum (EuroVis), 2022.



Tools for complexity: 
Give people building 
blocks for assembly
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A keyboard should be able to do everything a mouse can
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April May June July

Selected!  

Data loading…  

WAI. “Understanding success criterion 2.1.1: keyboard.” WCAG standard, W3C, 2017.  



Discrete and direct navigation face more barriers
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A person in a wheelchair operating an old computer using a desk-mounted sip and puff device called the POSSUM.
Image credit: Wikipedia, Public Domain, 1960. Photographer: Possum Ltd.


https://commons.wikimedia.org/wiki/File:Patient_Operated_Selector_Mechanism.jpg


Rich navigation (a short history)
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2015: “beyond the table” (highcharts)



Rich navigation (a short history)
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2015 (highcharts)
2018: + interactivity (visa charts)



Rich navigation (a short history)
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2015 (highcharts)
2018 (visa charts)

2022: not library specific (olli)



Rich navigation (a short history)
2015 (highcharts)

2018 (visa charts)

2022 (olli)
2023 (data navigator)

F. Elavsky, L. Nadolskis, and D. Moritz, “Data 
Navigator: An Accessibility-Centered Data 
Navigation Toolkit,” IEEE Transactions on 
Visualization and Computer Graphics, 2023.



Rich navigation (a short history)
2015 (highcharts)

2018 (visa charts)

2022 (olli)
2023 (data navigator)

F. Elavsky, L. Nadolskis, and D. Moritz, “Data 
Navigator: An Accessibility-Centered Data 
Navigation Toolkit,” IEEE Transactions on 
Visualization and Computer Graphics, 2023.



Rich navigation (a short history)
2015 (highcharts)

2018 (visa charts)

2022 (olli)
2023 (data navigator)

F. Elavsky, L. Nadolskis, and D. Moritz, “Data 
Navigator: An Accessibility-Centered Data 
Navigation Toolkit,” IEEE Transactions on 
Visualization and Computer Graphics, 2023.



Structure is a graph: nodes and edges
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Graphs can create nearly all other structures
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Tables Lists Hierarchies



Nodes can become virtually anything
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Network graphs Diagrams Maps



Data Navigator: Empowering practitioners
Bokeh, a python visualization library 
(Acquired $200k USD CZI EOSS Grant with Quansight+Anaconda)
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Data Navigator: Empowering practitioners
React Spectrum Charts, Adobe’s visualization design system 
(Acquired $40k prototype funding + $200k research gift)
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Navigation + 
Animation

37

V. Sivaraman, F. Elavsky, D. Moritz, and A. Perer. “Counterpoint: Orchestrating large- scale custom animated 
visualizations.” IEEE Visualization and Visual Analytics, 2024.



Tools for possibility: 
Enable people with 
new materials
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So what about cross-filtering?
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Interaction in one space…
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Produces simultaneous, coordinated change in another.
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Cross-feeltering! A tactile, dual-task paradigm.

42



How might we use cross-feeltering for new experiences?
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How might we use cross-feeltering for new experiences?



Data, Accessibility, and Tools
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Tools for scale

Tools for thinking

Tools for complexity

Tools for possibility

Tools for exploration

Tools for explanation
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Tools for agency: 
Freedom to go beyond 
the bounds of the tool
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What about this visualization might be a barrier?

48



Font size too small

What about this visualization might be a barrier?
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Font size too small

Black text on light 
background is hard

What about this visualization might be a barrier?
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Font size too small

Black text on light 
background is hard

Textures + colors are 
overwhelming

What about this visualization might be a barrier?
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Font size too small

Black text on light 
background is hard

Explanation doesn't have a 
summary, it isn't enough

Textures + colors are 
overwhelming

What about this visualization might be a barrier?
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Can we fix this?
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Maybe we can bump up the text size
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We can reduce visual complexity too
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We can add a more descriptive explanation
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Is this the perfect, most accessible design?
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Bad news...
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Bad news... This design has 
accessibility issues too

59



There is no such thing as a single, perfect design
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One design cannot fit all
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Why should our designs be one-size-fits-all?
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What if we let users personalize?
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We have been enabling personalization for years
Video games Devices and operating systems

The Last of Us 2 has more than 60 settings "Make it yours" is the motto for 
Apple's accessibility personalization
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https://www.playstation.com/en-us/games/the-last-of-us-part-ii/accessibility/
https://www.apple.com/accessibility/

