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What and how of visualization accessibility

(My recent research)

Chartabillity: Data Navigator:
What are accessibility barriers? How do we build accessible visualizations®?

PRESIDENTIAL RESULTS
oo B} . . . QO—O0—O0«—0
oe Biden wins election to be the 46th US President

Pennsylvama s 20 electoral votes put native son Joe Biden above the 270 needed to become the 46th President of the United
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What if we let users hack chart designs?
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https://highcharts.github.io/highcharts-a11y-prototyping/early_explo/examples/menu/menu.html

Accessible data representation



Accessible data representation

Descriptions
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LOWER AND DELAY THE EPIDEMIC PEAK

Uncontrolled
transmission

IMMEDIATE
INTERVENTIONS |

Proactive measures slow the spread
of disease and reduce the burden on
hospitals

With control Healthcare system capaciy:
mmmmm es Personnel, ICU beds, ERS,
Respirators, etc.

ssssssssssssssssss
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A multi-line chart entitled "Lower and Delay the n
Epidemic Peak" that plots the Number of Cases by
the Time Since First Case. The Number of Cases is
plotted on the vertical y-axis. The Time Since First
Case is plotted on the horizontal x-axis. The chart
shows two possible extremes of the rate of rise and
decline of COVID-19 cases. If the transmission is
uncontrolled, there are more simultaneous cases. If
the transmission is controlled, there are fewer
simultaneous cases. If the transmission is controlled,
the healthcare system can support all the cases.

he purpose of the chart is not to provide exact n
numbers, but to communicate to the public that there|
are multiple ways the current crisis can play out.

Without control measures the spread of the disease
increases exponentially, making it harder to slow
down and creating a big overload in the healthcare

system.

onger period of time, and this will save lives.

Long Description

Visualizations like “Flatten the Curve” (A) efficiently communicate critical public health information, while
simultaneously excluding people with disabilities [11, 28]. To promote accessible visualization via natural
language descriptions (B, C), we introduce a four-level model of semantic content. Our model categorizes and
color codes sentences according to the semantic content they convey:.

Image source



https://vis.csail.mit.edu/pubs/vis-text-model/

Accessible data representation
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Long Description

C. Keyboard navigation rules

LEFT/RIGHT moves UP/DOWN moves ESCAPE exits the
across axis items across legend items structure

Visualizations like “Flatten the Curve” (A) efficiently communicate critical public health information, while
simultaneously excluding people with disabilities [11, 28]. To promote accessible visualization via natural - 7 Press ENTER to move in
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Accessible data representation

Descriptions
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Uncontrolled
transmission

IMMEDIATE
INTERVENTIONS
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Proactive measures slow the spread
of disease and reduce the burden on
hospitals

With control Healthcare system capacity:
measures Personnel, ICU beds, ERs,
Respirators, etc.
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A multi-line chart entitled "Lower and Delay the n
Epidemic Peak" that plots the Number of Cases by
the Time Since First Case. The Number of Cases is
plotted on the vertical y-axis. The Time Since First
Case is plotted on the horizontal x-axis. The chart
shows two possible extremes of the rate of rise and
decline of COVID-19 cases. If the transmission is
uncontrolled, there are more simultaneous cases. If
the transmission is controlled, there are fewer
simultaneous cases. If the transmission is controlled,
the healthcare system can support all the cases.

The purpose of the chart is not to provide exact n
numbers, but to communicate to the public that there|
are multiple ways the current crisis can play out.

Without control measures the spread of the disease
increases exponentially, making it harder to slow
down and creating a big overload in the healthcare

system.

onger period of time, and this will save lives

Long Description

Visualizations like “Flatten the Curve” (A) efficiently communicate critical public health information, while
simultaneously excluding people with disabilities [11, 28]. To promote accessible visualization via natural
language descriptions (B, C), we introduce a four-level model of semantic content. Our model categorizes and
color codes sentences according to the semantic content they convey:.
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A. Raster (png) visualization

B. Dual tree schema design

D. Schema instantiated
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Accessible data representation

Descriptions
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LOWER AND DELAY THE EPIDEMIC PEAK

Proactive measures slow the spread
of disease and reduce the burden on
hospitals

Uncontrolled
transmission

IMMEDIATE
INTERVENTIONS

With control

Healthcare system capacity:
measures Personnel, ICU beds, ERs,
Respirators, etc.
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A multi-line chart entitled "Lower and Delay the B
Epidemic Peak" that plots the Number of Cases by
the Time Since First Case. The Number of Cases is
plotted on the vertical y-axis. The Time Since First
Case is plotted on the horizontal x-axis. The chart
shows two possible extremes of the rate of rise and
decline of COVID-19 cases. If the transmission is
uncontrolled, there are more simultaneous cases. If
the transmission is controlled, there are fewer
simultaneous cases. If the transmission is controlled,
the healthcare system can support all the cases.
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The purpose of the chart is not to provide exact

(.

numbers, but to communicate to the public that there|

are multiple ways the current crisis can play out.
Without control measures the spread of the disease
increases exponentially, making it harder to slow
down and creating a big overload in the healthcare

system.

onger period of time, and this will save lives

Long Description

Visualizations like “Flatten the Curve” (A) efficiently communicate critical public health information, while
simultaneously excluding people with disabilities [11, 28]. To promote accessible visualization via natural
language descriptions (B, C), we introduce a four-level model of semantic content. Our model categorizes and
color codes sentences according to the semantic content they convey:.
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But what about interactivity?

Output has been our focus, primarily. But what about input?



But screen readers processes 1 input at a time
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volution The cat (Felis :at, is the only domesticated

°
species in the f 6 7 N av O I n ts have shown that the Cat
J Temporal range: 9,500 years ago - present

domestication ¢ monly kept as a house pet

haracteristics

_ and farm cat, b is valued by humans for
Senavior companionship ~ S t is adapted to killing small
prey like mice & ath, and its night vision and

sense of smell are well developed. It is a social species, but a solitary hunter and a crepuscular predator.
Cat communication includes vocalizations like meowing, purring, trilling, hissing, growling, and grunting
as well as cat body language. It can hear sounds too faint or too high in frequency for human ears, such
as those made by small mammals. It also secretes and perceives pheromones.

Female domestic cats can have kittens from spring to late autumn in temperate zones and throughout
the year in equatorial regions, with litter sizes often ranging from two to five kittens. Domestic cats are
External links bred and shown at events as registered pedigreed cats, a hobby known as cat fancy. Animal population

eferences

control of cats may be achieved by spaying and neutering, but their proliferation and the abandonment of

nete has reaiilted in larne niimhers nf feral cate warldwide econtrihiitina ta the extinetion of hird mammal
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Movement between tasks becomes cognitively expensive
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Auditory processing struggles with dual-task paradigms*

*Citation



https://www.thieme-connect.com/products/ejournals/html/10.3766/jaaa.16152

So what about cross-filtering?

Interactive link



https://vega.github.io/vega-lite/examples/interactive_layered_crossfilter.html

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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How can we enable coordinated cross-interaction?
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For blind users, descriptions, structural
navigation, and sonifications will likely not
solve this challenge.




Preliminary research question:

How do blind people interact with multiple tactile media
simultaneously?



Observing: Embossed braille in a research context

Image source
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https://www.artshub.co.uk/news/news/braille-embossed-dots-literacy-2611778/

Observation 1: Spatial memory storage

My friend didn’t remember the details of a math equation exactly, but he knew
where that equation was located in his stack of braille pages and where on the
page the equation was.

Image source
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https://libbraille.org/category/braille-system/

Observation 2: Coordinating perception and comparison

He then compared 2 equations at once. The details of each weren’t important. He
was feeling for differences simultaneously.
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Prototype 2: the cross-feelter, 2 motorized faders

Casing

2 parallel motorized
sliding faders
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USB to
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One slider can work with video

1. Video plays with progress slider moving 2. Slider follows, can be felt

PAUL.E BRANDT |

4. Video slider will move with slider change

AULINE BRANDT
P Pl o) o030/344




While 2 sliders works for cross-filtering

1. User moves a slider 2. Corresponding filter edge moves with

3. Secondary visualization updates
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A tactile display can render the input or output chart

1. User moves a slider 2. Corresponding filter edge moves with

3. Secondary visualization updates 4. Tactile display renders
e
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Cross-coordination! A tactile, dual-task paradigm.
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