USING TECHNOLOGY TO
SUPPORT TRAVELERS
WITH DISABILITIES
Source: iStock

IN THIS CASE STUDY YOU WILL LEARN:
1. Why the ATTRI Program helped to fund technologies to support independent travel.
2. How research and field tests have shaped technology development and expansion.
3. How ATTRI has spurred additional innovation to support accessibility.

The ATTRI Program: An Introduction

In 2018, the National Aging
and Disability Transportation
Center reported that 25.5
million Americans aged 5 and
older have self-reported
disabilities that limit travel.1

People with disabilities are more likely to lack equitable access to
transportation systems.1 To help address this issue, the Accessible
Transportation Technologies Research Initiative (ATTRI) Program—a joint
US Department of Transportation effort between the Federal Highway
Administration, Federal Transit Administration, and Intelligent
Transportation Systems Joint Program Office—was designed to improve access to transportation
systems for people living with visual, hearing, cognitive, and mobility disabilities by developing and
implementing a suite of new technologies.2
ATTRI funded four technology development areas: wayfinding and navigation, pre-trip concierge and
virtualization, safe intersection crossing, and robotics and automation.2 This case study details the
development of a travel assistance app to enable better pre-trip planning and wayfinding for people
with cognitive disabilities.

Table 1. Using ITS to Address Transit Accessibility Issues for People with Cognitive Disabilities
Navigating a transportation system that is not built for people living with cognitive
disabilities can be difficult. While on public transportation, travelers can experience
Problem confusion, anxiety, visual impairments, and memory challenges, among other issues.3
Additionally, some in this community are ineligible for on-demand paratransit services,
making them dependent on traditional public transit services.4
Support independent travel for the target user group via technologies that provide step-byGoal
step visual and audio direction.5
The ATTRI Program funded several projects to respond to this need by assessing pre-trip
planning ability, teaching through self-directed learning, and supporting trip execution. The
technologies developed from ATTRI can be implemented by networks or transit systems to
Solution
support riders along their journey. For example, one app utilizes GPS data to show pictures,
landmarks, and locations along a user’s route and prompts the user when needed, such as
when they have reached their destination.

Background
People living with cognitive disabilities often must rely
on caregivers, paratransit, or private transportation
providers to meet their transportation needs. For
travelers with cognitive disabilities, having to rely on
others to meet their travel needs can constrain their
travel options, limit their ability to fully explore their
communities, and inhibit full independence. These
constraints often have negative secondary effects such
as limiting employment opportunities.1 Additionally,
providing specialized transportation services can be
resource intensive for many providers or caregivers.6

Figure 1. Travel Assistance App Source: USDOT

Shifting people with cognitive disabilities onto fixed route
transit through travel training and travel assistance services has long been viewed as an important
way to increase independence for people with cognitive disabilities and reduce service providers’
need to provide specialized transportation services for this population.
Travel training is an immersive learning experience which helps people with cognitive disabilities
learn how to meet their own mobility needs, typically by using fixed route transit. Travel trainers
work with individuals to teach them a variety of skills, depending on the individual’s needs, such as
which bus to take, where to get off, and how to navigate pedestrian environments. Once travelers
have completed training, many are able to use fixed route transit to meet some or all of their
mobility needs.3
Although travel training is a valuable method for improving travel independence, it has several
limitations. Notably, travel training can be time consuming, not particularly flexible, and cannot help
travelers en route should issues arise.

Initial App Testing Informs Improvements
To address some of these issues, in 2017 the ATTRI Program awarded a grant to an app
development company that focused on creating a travel assistance software ecosystem for people
with cognitive disabilities. This app uses a combination of computer-based and smartphone
technologies to provide travel training to individuals with cognitive disabilities with minimal
caregiver intervention. It also provides travelers with en route assistance after they have completed
travel training, further enhancing their ability to use public transit.3,7,8
Since the app developer had previously prototyped and tested their travel assistance app on a
small scale with promising results, their ATTRI effort focused on identifying new opportunities for
improving the app and developing and expanding app features.
To help with this, a steering committee consisting of people with disabilities, caregivers, parents,
technology developers, disability professionals, transit professionals, and many more met twice a
month to provide their input into the development process and evaluate the app features. By
engaging stakeholders early and continuously throughout the process, people with intimate
knowledge of the needs of travelers with cognitive disabilities helped identify key features to be
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added. Based on this feedback (and previous work) the developer focused on developing a custom
route builder software, expanding pre-trip virtualization tools, and incorporating transit route
information.7,8

Field Testing and Results

During field testing in
After making these improvements, community partners and service
Albuquerque, participants
providers in Pittsburgh, Pennsylvania; Rapid City, South Dakota; and
completed 596 trips and
Albuquerque, New Mexico agreed to train people living with cognitive
traveled almost 6,500 miles
disabilities to use the app and then conduct large-scale field testing.
on the bus.7
These sites were selected based on their expertise in working with
people with cognitive disabilities and their desire to increase travel independence for people in
their community.
Each user worked with a travel trainer to assess their unique travel needs. Then, the trainers, in
combination with the travel assistance app, trained users on how to take public transit and use the
app. Finally, the individuals with cognitive disabilities were assisted in using the app to navigate the
public transit system in their city to get to various destinations such as work, shopping centers, and
restaurants.
After completing training sessions, many of the participants were able to independently navigate
the transit system, which greatly improved their
A Game Changer
quality of life. For example, one participant in
Pittsburgh went from being reliant on paratransit
The Black Hills Works organization in Rapid
services to being able to independently explore
City, South Dakota shared the following
their community. Because of this they were able to
feedback from their implementation of the
obtain seasonal employment at a local mall.
AbleLink Wayfinder app, which is cited in a
Another individual was able to independently
2019 USDOT report.7
explore their local mall and enjoyed the many
opportunities this presented them.
“I can definitely say the WayFinder has
Similarly, the caregiver experience was improved as
been a game changer for the individuals
an outcome of this research. Caregivers, who
that we have trained to use it. They have
previously might have accompanied travelers en
been able to keep and obtain jobs in our
route or driven them to their destination, could
community, shop, get to medical
begin the process of building independence for
appointments, and visit their friends and
family when they want and not have to wait travelers. In addition to building and saving routes,
a tracking functionality was added to allow
for staff to give them rides.”
- Tammy Murner, Black Hills Works Director caregivers and families to track their loved one’s
whereabouts in real time, providing “peace of
of Innovation and Assistive Technology
mind.” Overall, the web-based route builder, route
repository database, and trip tracker provide
After using Wayfinder just two times with a
additional functionality to ensure the safety of users
staff guide, one participant became so
and a suite of tools for caregivers.7
confident, he declared, “Ok, I don’t need
you anymore!” and began to travel to work
Due to the success of this project, the travel
on his own using WayFinder.
assistance app has been used in other pilot
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projects across the country, and USDOT is continuing to support the development of technologies
for people with cognitive disabilities. In January 2021, USDOT, through its competitive Inclusive
Design Challenge, awarded funds to develop innovative design solutions that will enable people
with physical, sensory, and cognitive disabilities to use automated vehicles to access critical
destinations.8,9

Lessons Learned
Technology Can Reduce Barriers to Public Transit Use
Travelers with cognitive disabilities often rely on paratransit or private shuttle services to meet their
travel needs because barriers to public transit are too high. However, with the aid of the travel
assistance app travelers were able to utilize public transit to a much greater degree. The travel
assistance app also overcame many of the challenges associated with traditional travel training,
most notably by providing users more real-time, en route
assistance than before. This assistance is especially valuable
when deviations from normal occur. For example, the app can
inform users of late buses.
This demonstrates how technological solutions can alleviate
barriers to public transit use, which suggests that this model
could be replicated for other traveler groups in the future, such
as for people who are blind or low vision. Overall, these
technologies can expand independence for different traveler
groups while freeing up service provider resources.
Early and Frequent Input from Stakeholders is Valuable

Figure 2. A Traveler Using the Travel Assistance App

Source: USDOT
As mentioned, throughout this ATTRI effort, a steering
committee met twice a month to provide their input into the
development process. This inclusive, iterative, and human-centered development process was very
successful. By allowing stakeholders direct input into the development of the app at each stage of
the process, the end product was more useful to the end users.7 Future efforts should seek to
replicate this by engaging stakeholder communities on an on-going basis and allowing them to
provide real input into the planning and development process.8

Community Partners Can Greatly Increase Acceptance of New Technology
Working with community partners to disseminate information about new technologies proved
invaluable for the ATTRI project. Community partners who understood the unique needs of users
with cognitive disabilities were able to support users in learning the new technology, which greatly
accelerated user acceptance. These community partners had established credibility and trust with
users and were able to demonstrate the technology and train users in a comfortable
environment.7,8
Evaluate the Impact of Technologies Within Context
Too often evaluation of transportation investments or new technologies takes place in a limited set
of circumstances. As the ATTRI Evaluation Framework discusses, this can cause evaluations to be
misleading, as technologies or investments may create new challenges for travelers or have
significant spillover effects. As this project demonstrates, evaluating an investment or technology
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within real-world contexts can give a broader sense of how technologies or investments function,
which in turn allows for a more realistic understanding of the impacts of a new technology or
investment.10 In this particular case, holistic evaluation allowed for the identification of technology
gaps that still impacted users, that more rigid evaluations might have missed. For example,
independent evaluation of the Wayfinder system identified a number of technology gaps, such as
the app not providing interpretation of external announcements on transit, which should be
addressed in future versions of the app.11
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