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Maps
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ADA and the WCAG

Testable criteria that make sure web content is usable
Used by the ADA, section 504, and other laws

Are not perfect, but are the best
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Most digital map tools are NOT
accessible by default

WEB MAP TOOL % ACCESSIBILITY ATTAINMENT

g

|||EI
gé%é

GOOGLE MAPS EMBED
GOOGLE MAPS PLATFORM API
TOMTOM MAPS SDK FOR WEB 21.00%
MAPKITJS (APPLE MAPS) API 23.00%

ESRI 27.00%

OPENLAYERS API 29.00%

OPENSTREETMAP EMBED 33.00%

MAPBOX GLJS API 36.00%
BING MAPS CONTROL API 36.00%
LEAFLETJS API
CONCEPT 3D
MAPBOX STUDIO EMBED

BING MAPSEMBED

AUDIOM 100.00%

Biggs, B., Coughlan, J.,, & Bruce, W. (2025). Systematically Evaluating Digital Map Tools
Based on the WCAG. Journal on Technology and Persons with Disabilities, 13.
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National Federation of the Blind Calls for
Inclusive Digital Maps (Resolution 2024.11)

- All Federal Agencies and higher education institutions

need to adopt inclusive digital maps in 3 years.

Inclusive digital maps mean WCAG compliant

We use their definition in this presentation
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Paper tactile maps are not digital

Not WCAG compliant

« Static

 No standard

« Simplified

« Need years of braille training

 Need years of tactile graphics training
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Contact information is not accessible or
compliant

« Not WCAG compliant

« Will not work for professional cartographers
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Three Most Complex WCAG Criteria for
Maps

« Text alternatives (SC 1.1.1)
 Non-text color contrast (SC 1.4.11)

« Keyboard accessibility (SC 2.1.1)
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Non-Text Content (SC 1.1.1)

“All non-text content that is presented to the user has a text

alternative that serves the equivalent purpose”

10
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Generalized: Are all points, lines,
and polygons on the visual map,

described in detail?

Spatial Information: Is the shape,
size, and orientation described for

each object?

Spatial Relationships: Is there a way
to understand the distance,
direction, topological, and relative

location between every object?

Generalized spatial information and

relationships
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Landmark Knowledge (Includes all
features)

- Sensory characteristics

« name

- type

- shape

- orientation

- size

- if applicable: numeric or categorical variables of features

- if applicable: Temporal information
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Survey knowledge (Overall
understandmg of spatial relationships
between all objects)

« distance
« Direction
« Absolute location

« Topological information
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Route Knowledge (For Defined routes)

Landmark information
Survey information

Prominence
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Tradjtional alternate text loses most
spatial knowledge

* Lack most spatial information  Turn-by-turn directions

 Lack standard  Nearby address search lists
 Long « Tables

 Can't handle thousands of features « Simple alternate text descriptions

« Can't allow map creation

« Not dynamic

15
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Example 1: map alt-text

Landmark, Route, and Survey Knowledge for all points, polygons, and lines:
« Distance
« Direction

« Orientation

. Sh A neighborhood in San
ape Francisco centered at 2318

. Fillmore St.
 Size

 General layout

16
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Example 1: Visual Map
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Example 2: Turn-by-turn directions

Landmark, Route, and Survey Knowledge for

all points, polygons, and lines:

Distance
Direction
Orientation
Shape
Size

General layout

« Head south on Fillmore St toward Clay St, 180 ft
* Turn left onto Clay St, 125 ft
* Turn right onto Goldberg Ln, take the stairs, 322 ft
e Turn left onto Sacramento St, 351 ft
* Turn right onto Webster St, 341 ft
* Turn left onto California St, Destination will be on the right, 233 ft
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Example 2 Visual Map

ooy | R
‘ (e) 2318'Fillmore

'Stree.t -
ISUPERCUTS ‘
- 1 !

i

SYRUERH 21S

w

Y ot

Wa'QTEGHS‘f‘ABaIIoons
AL W l

® For All Occasions ‘
R ¢




XR Navigation

Example 3: Table

Landmark, Route, and Survey Knowledge for all points, polygons, and

lines:

« Distance

« Direction

« Orientation
 Shape

« Size

 General layout

Name Total Cases

Washington 1975382
Minnesota 1817565
Oregon 974924
Nevada 904558
ldaho 525825
Wyoming 187858
Virginia 2315784
Massachusetts 2257300
Utah 1101767

20
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Example 3 visual map

Powered by )
Audiom Instructions

Legend

|:| 0 - 2600000

El 2600000 - 5200000
5200000 - 7800000
. 7800000 - 10400000
. > 10400000

Show Patterns

Show Colors

Statistic

Maiucwa

[4»))] [Speech Log v]

@ Edmonton  Saskatchewan = o . + Open Command Menu
Toggle ambient sounds
Calgary . -
Regina A ) c Enable Geolocation
Ontario A
First-person view
4
- Grid view

Ottawa

Cases

OMaplibre,

21

R e
s L L | Vhelo by
: s e

California

Sonora

Baja

Califnvnia

ai

Review route

Settings

Hide Menus

downloadMap

showOnGoogleMaps

-, © Mapbox © OpeRStregtMap Improve this map



XR Navigation

Types of Equivalent Digital Maps

Detailed text descriptions (Audio descriptions)

Interactive alt-text

22
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Detailed Text Descriptions

* Start with a map summary

* Have clear headings and table of contents

* Landmark section describes all map features independently
* Route section describes important routes

* Survey section describes overall layout in reference to a major landmark (e.g.,

entrance)

Example and more detailed instructions at:

https://xrnavigation.io/how-to-make-detailed-map-text-descriptions/

23
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Pros and Cons of Detailed Text
Descriptions

24

Cons:

Take significant time and money
Are only static

Difficult to index

Are separate but equal

Need to be easy to read

Hard to provide the same resolution as a
visual map

Difficult and costly to maintain
Not inclusive

Difficult to find

Pros:

Least technical option
Viewable on any device

Simple concept
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Interactive Alt-Text with

Like a video game
ArcGIS integration
Scales across thousands
of features and maps
Move a character

Hear names and sounds
of features

Change step size

Audiom
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Audiom Campus Map Example
JPL Campus Map
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Audiom Heatmap Demo




Pros and Cons of Interactive Alt-Text

Cons: Pros:

* Has a 5-10 minute learning curve .

* Requires 3"9-party tools °

28

WCAG compliant from LevelAccess
Research-backed
Combined visual/text solution

Runs on same data as other maps
(ESRI and GeoJSON)

Supports thousands of features
Easy to get data of interest

Supports multiple layers



Non-text Contrast (SC 1.4.11)

The visual presentation of the following have a contrast ratio of

at least 3:1 against adjacent color(s):
- User Interface Components

- Graphical Objects

29



Colors are not always accessible

Original Simulated

30



Use high contrast, patterns, and or
Oreo (cased) borders
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Keyboard Accessibility (SC 2.1.1)

32

All functionality of the content is operable through a keyboard interface
without requiring specific timings for individual keystrokes, except where the
underlying function requires input that depends on the path of the user's
movement and not just the endpoints. (This exception relates to the

underlying function, not the input technique.)



Features can be presented through
lists, tables, or menus

&« Back

Filter objects

Rubber walkway is right here.
Walkway is right here.

Avas Bridge is 1 steps up
Disk Spinner is 3 steps right

Wood Chip Flooring is 4 steps left and 2
steps up

Grassy turf is 6 steps left

Net Spinner is 1 steps right and 6 steps
down

33



Use keyboard to draw

- Drop points at vertices



There’s a 99% chance these maps are
unusable from your department

« Zoning « University

« Parcel « Environmental
« Utility « Emergency

« Land Use  Proposed maps

« Transportation
« Demographic

« Park
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Usable Digital Maps Should Be
Expected

« Systematically evaluate landmark, route, and survey knowledge for

text alternatives.
Full keyboard accessibility

High contrast and patterns

36
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Free Map Evaluation Tool Based on
WCAG

« Guide for novices
 Includes 15 WCAG criteria

« Has links for color and screen

reader testing

https://xrnavigation.io/map-evaluation-tool/

37
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Our vision is that everyone
can use spatial information.

NAVIGATION
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What questions do you have?

Let’s talk to make your maps usable:

Brandon.biggs@xrnavigation.io
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