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2024: SotA in tech + innovation
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2025: SotA in techniques, too!
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2025: SotA in techniques, too!
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(Many of these are based on my professional experience!)



Identifying access barriers

6



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



Bokeh’s ~200 page open source, open 
access, accessibility audit
Elavsky et al “Bokeh accessibility audit,” 2025.



Dev Support
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Automatic accessibility validation
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Text Treatment
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Label collision detection
Source: Moritz et al?, Vega-label (2018-2020)
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Label collision detection
Source: Moritz et al?, Vega-label (2018-2020)
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Color and Contrast
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Understanding contrast
Based on web standards and simple, deterministic algorithms
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Automatic contrast adjustment
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Automatic contrast adjustment
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Input color: nearly white, 
but slightly more blue



Automatic contrast adjustment
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Input color: nearly white, 
but slightly more blue

Border added via 
HSL transform 
(retain H, but darken 
L until passing)



Automatic text color
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Automatic text outlines
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Stroke interaction states
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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I spent weeks on 
this border design!!



Textures, patterns, and fills: categorical
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Textures, patterns, and fills: categorical
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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I also spent weeks on 
the border spacing in 
our texture design!!



Textures, patterns, and fills: categorical
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Textures, patterns, and fills: numerical?
Source: Visa Chart Components, Frank Elavsky (2020)
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Textures, patterns, and fills: numerical?
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Textures, patterns, and fills: numerical?
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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(Probably not useful, but 
was a fun experiment)



Selecting colors for CVD and contrast
Source: Chroma.js by Gregor Aisch, circa 2011-2013ish?
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Selecting colors for CVD and contrast
Source: Chroma.js by Gregor Aisch, circa 2011-2013ish?
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Selecting colors for CVD
Source: Susie Lu + Elijah Meeks, circa 2017ish?
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Selecting colors for semantic distinguishability
Source: Susie Lu + Elijah Meeks, circa 2017ish?
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Selecting textures for semantic distinguishability
Source: Visa Chart Components, Frank Elavsky (2017-2019)
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Selecting colors for JND
Source: Susie Lu + Elijah Meeks, circa 2017ish?
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What is JND? (+ why does this matter for 
visualization accessibility in 2025?)
Source: Connor Gramazio, circa 2016ish?
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What is JND? (+ why does this matter for 
visualization accessibility in 2025?)
Source: Connor Gramazio, circa 2016ish?
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These both have the same 
contrast score! Yikes!



What is JND? (+ why does this matter for 
visualization accessibility in 2025?)
Source: Connor Gramazio, circa 2016ish?
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Seriously: these standards 
affect accessibility policy 
for ~55% of the world



Describing things
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Chart descriptions with multi-layered semantics
Lundgard et al’s Semantic Levels (2021)
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“Structural” and “spatial” navigation
Zong et al’s Rich Screen Reader Experiences (2022)
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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)



Alt text should communicate operability
Source: Visa Chart Components, Frank Elavsky (2017-2019)



“Image” doesn’t signal 
interactivity!

Semantics matter
Source: Visa Chart Components, Frank Elavsky (2017-2019)



ARIA semantics are standardized
Source: Visa Chart Components, Frank Elavsky (2017-2019)



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)



Rich navigation (a short history)
2015 (highcharts)

2018 (visa charts)

2022 (olli)
2023 (data navigator)



Rich navigation (a short history)
2015 (highcharts)

2018 (visa charts)

2022 (olli)
2023 (data navigator)



Data Navigator: Empowering practitioners
Bokeh, a python visualization library, and 
React Spectrum Charts, Adobe’s visualization design system
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I have yet to see 
conversational 
visualizations in 
the wild, but the 
research is there!
VoxLens, VizAbility, “Blind 
question answering,” etc
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Counterpoint: navigating animations
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Sivaraman’s Counterpoint (2024)



Opt-out of visualization scrollytelling
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Amaka, Thomas, + Elavsky (2021)



Non-visual, non-text modalities
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Sonification at scale
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Highcharts (2018ish), Apple (WWDC 2021)



Sonification for any web visualization library
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Kim et al’s Erie (2024)



Embossing 
visualizations on 
paper
Still one of the best 
technologies out there!
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Refreshable tactile 
displays
Great work by Holloway, 
also: Reinders, Butler, 
Marriott, and crew
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Refreshable tactile 
displays
Great work by Holloway, 
also: Reinders, Butler, 
Marriot, and crew

68

20,000 USD???



Micro-tactiles 
(MAIDR, 
SparkBraille, etc) 
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Micro-tactiles 
(MAIDR, 
SparkBraille, etc) 
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Micro-tactiles 
(MAIDR, 
SparkBraille, etc) 
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Smiley et al, “MagnePins” 
(2025)
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DIY, refreshable, low-
cost pin displays



DIY, refreshable, low-
cost pin displays
Smiley et al, “MagnePins” 
(2025)
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~250 USD!!!



Personalization
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Adjusting to system settings: font size, dark 
mode, motion reduction
Source: Highcharts, 2016ish?, Visa Chart Components (2017-2019), Counterpoint (2024)
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Enabling user profiles
Source: Highcharts 2025+, Elavsky et al, Softerware, 2025
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