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Transportation is a huge barrier 
for ___________.
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“While blind people get around by 
using mass transit and other things, 
we don't have the flexibility the 
autonomous vehicles will present”
John G. Paré Jr., executive director for advocacy and policy at the National 
Federation of the Blind
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Blind Driver Challenge
National Federation of the Blind, Virginia Tech



1. Designing for barriers of 
automated vehicles
DESIGN FOCUS GROUPS

2. Transportation experiences of 
people with vision impairments
INTERVIEWS WITH RIDESHARING PASSENGERS AND DRIVERS



“Even though people aren't driving, we know that a sense of control is essential” 
(Waymo)

Source: Engadget
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Source: SAE International
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RQ1: PERCEPTIONS OF CONTROL

How do people with vision impairments perceive 
semi- and fully-automated vehicles? Preference? 
Why? 

RQ2: DESIGNING FOR CONTROL
How can we design accessible systems to support people 
with vision impairments and differing levels of control in 
automated vehicles?
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Brewer, Robin N., Kameswaran, V. "Understanding the power of control in autonomous vehicles for people with 
vision impairment." Proceedings of the 20th International ACM SIGACCESS Conference on Computers and 
Accessibility. 2018. https://bit.ly/blindavcontrol

https://bit.ly/blindavcontrol


Methods

2 focus groups with N=15 
people with vision impairments 

(7 women, 35-76 years old, 
mean = 59)
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Methods

2 focus groups with N=15 
people with vision impairments 

(7 women, 35-76 years old, 
mean = 59)

Experiences driving and 
with transportation

Automated vehicles

Ideation through design 
(audio and tactile)
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Unexpected 
autonomy

“I wouldn’t want to be in a vehicle like 
that [semi-AV] because I know 
nothing about operating a vehicle 
anyway so I would have to be in the 
fully autonomous” – P4

source: verge.com12



Unexpected
autonomy

“if you’ve never drove, then a semi 
won’t be for you because you have to 
know how to drive” – P3

source: verge.com13



Unexpected 
autonomy

“the ability for you to take over and 
still have some type of tactile signals 
given to you and say ‘this is not 
working. This is not going to work’ and 
you can still achieve your, you know, 
independence” – P14

source: verge.com14



Identity as a 
driver

“that’s what I did for a living as a 
transportation equipment operator 
for public transportation”

“I warm the car up, the vehicle, for my 
wife every day…I start it up and pull it 
out the garage. So, it takes a skill to do 
that” – P7
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Designing for Control

1. Malfunction

2. Misinterpretation

3. Trust

4. Anxiety
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Metaphor-Based Design

“as you’re driving with your hands at 
10 and 2, you can use your thumbs 
...[you will] get some type of tactile 
feeling of what’s going on there. So, 
it’ll work kinda like a Refreshable 
Braille Display that can move up as 
vehicles are approaching on the left 
and right” (P14)

 

Figure 1- P2's pothole navigation device modeled off a white 

cane 

 

Figure 1- P2's pothole navigation device modeled off a white 

cane 
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Takeaways:
1. Tension between control and independence
2. Control is a spectrum, adaptive AVs?
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Transportation for accessing 
resources

(Dillahunt and Veinot, 2018)

education
medical professionals

jobs
healthy food





RQ1: How does the ridesharing ecosystem function for 
people with vision impairments in the United States? 
What actors are involved? What are benefits of ridesharing? What are 
challenges of ridesharing?

RQ2: What assistance behaviors do people with vision 
impairments employ?
Who do they take assistance from? What is the nature/timing of this 
assistance?

Brewer, Robin N., and Vaishnav Kameswaran. "Understanding trust, transportation, and accessibility through 
ridesharing." Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems. 2019. 
https://bit.ly/blindavpassengers



Methods

Semi-structured interviews

16 participants in Greater Detroit area 
10 male, 6 female, mean 41.6 years

Experiences, challenges and perceptions of other transportation modes

Analyzed using inductive and deductive coding methods

$20 compensation



Findings

1.Role of the driver

2.Role of strong ties

3.Tech driven assistance



Role of the driver

The inevitability of entry and exit assistance

"Well, sometimes they can’t always see where you are. They think you 
can see them and you tell them you can’t… For example, I waited out by 
my garage before and a guy swore he was at my house. And I said, 
‘You’re not at my house ’cause I’m at the garage.’ He goes, ’I’m at the 
garage.’ I said, ’No you’re not, ’cause I’m right here’... He drove around, 
and he finally saw me."



Role of the driver

Need to build trust, difficult in other transportation

"I don’t know anything about the taxi or bus routes. It’s a completely 
new location, so I have no idea how it works, and it’s not worth the 
effort for me to look all that up, and it’s potentially unreliable, and I 
could potentially make a mistake."

"I think there’s an unspoken kind of social contract that plays out in the 
Lyft. Not always…cause some drivers obviously don’t wanna talk, but 
generally they do."



Role of strong ties

Mediating mobile app access

"That’s the only way I can get the ride, one of my granddaughters have 
to text my daughter to do it. Then she’ll do it and she’ll call that, [the 
driver will] text what color [car]"



Tech driven assistance

BlindSquare, AroundMe and AIRA to mitigate human assistance

“When I order Uber or Lyft, I can order it through my visual interpreter, 
and then the visual interpreter knows the name and the car, and they 
know what the car looks like. So now when the car pulls up… the visual 
interpreter can see what’s in front of me, they can tell me... ‘Walk 
straight ahead, a little to your left is the back door.’...It limits the third 
party assistance”



More than transportation

Design experiences to support entry and exit 
work before/after a trip

Nearby in-person support

Scaffold trust building opportunities in AVs
Co-located “agents” to engage in conversation
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Brewer, R. N., Austin, A. & Ellison, N. B. (2019). "Stories from the Front Seat: 
Supporting Accessible Transportation in the Sharing Economy." Proceedings of  
the ACM Human-Computer Interaction 3(CSCW): Article 95. 
http://bit.ly/avfrontseat

http://bit.ly/avfrontseat


Before the ride 
begins: Drivers’ 
decision-making 
process

Kreutz, 2019; Finney and Koury, 2019

https://abc7news.com/society/sf-woman-with-disability-says-lyft-drivers-repeatedly-cancel-her-rides/5460706/
https://abc7news.com/technology/uber-driver-refuses-to-pick-up-passenger-in-wheelchair/5278327/


Drivers can 
create 
inaccessible 
experiences

https://www.cnet.com/news/lyft-pays-40000-fine-over-claims-it-denied-disabled-passengers-rides/


Research 
Questions

RQ1: What roles do ridesharing drivers play when 
collaborating with people with vision impairments to 
support accessible transportation? 

RQ2: What expectations do drivers have of passengers 
with vision impairments? How do drivers assess and 
manage these expectations?

RQ3: How can ridesharing better support communities
of people with vision impairments and other disabilities?



Methods

 Semi-structured interviews with ride-sharing service 
drivers focusing on their interactions with passengers 
with vision impairments (n=18)

 Assistance, collaboration, trust, communication, etc.

 Recruited in Facebook groups and forums for 
ridesharing drivers

 Audio recorded, transcribed, inductive and deductive 
codes

 Perceptions, policies and training, mistrust, negative 
experiences, etc.



Drivers’ 
experience 
with passenger 
impairments



Talk Foci:

Driver Roles

Disclosure 
Process 
Considerations

 Above and beyond driving, what roles did drivers 
perform for their visually-impaired passengers? 

 What can this tell us about the design of automated 
vehicles and the kinds of invisible support services that 
might be missed?

 When, if at all, in the process should drivers be 
informed about passengers’ vision impairments? 

 How do we give drivers access to information that could 
enable them to help their vision-impaired passengers 
while also protecting passengers from potential bias 
and discrimination?  



Roles: (1) 
Physical labor

Drivers performed physical labor roles and 
found societal value in them. 

‘I’ve just got a few things to move’. He goes, ’would you 
mind helping me?’ I grab boxes…We load them up, take 
him to his new apartment, and he goes,…’would you 
help me carry these up the steps?’ No problem, I 
would’ve done it if he wouldn’t have asked, I would’ve 
offered. 

…He goes, ’would you let me hold onto your arm, and 
you walk me around the room so that I can memorize 
where everything is at?’...We walked around and we got 
to the thermostat for the heating and cooling. And he 
goes, ’tell me what each button is for on this’… (P13)

“
“



Roles: (2) 
Emotional 
labor

...you just stop and sit and listen and talk them up for a 
while so they’re not so depressed. Or, people who are 
abused by other people and in a bad situation and 
nobody’s coming to bat for them, and so you sit and try 
to feed them other points of view and to boost them up 
so that they can [...] figure out options for themselves. 
It’s like you bond with people, and you just get to be 
there for them sometimes" (P12).

“
“

Drivers sometimes performed emotional 
support roles.



Roles: (3)
Relational 
labor

...we just talked on the way and got her to where she was 
going, [she] was very happy. And then the second time I 
had her she remembered me and our conversation, 
whatever we talked about that particular day, being 
what I used to do for a living and et cetera, just little fun 
facts that she remembered, and was glad that it was me.

“
“

Some drivers formed relationships over time, 
with positive outcomes for both parties.



Design 
Considerations: 
Information 
disclosure 
process 

When in the process should drivers be informed 
(if at all) about the nature of their passengers’ 
vision impairment? 

I was a little anxious because I really didn't know what to 
do…it was really more out of lack of experience more 
than anything else. It wasn't because I had any kind of 
angst about having someone who's visually impaired in 
my car. I just didn't want them to feel uncomfortable 
riding in my car... (P10)

“

“



But: drivers 
acknowledged 
that others 
might use 
disclosures 
inappropriately

Drivers expected people to disclose their 
disability as it helped drivers feel more 
comfortable in knowing how (much) to assist

as a driver it would be nice to know ahead of time. 
However, I get the fact that they wouldn't want to tell us 
that ahead of time, also.  ... There are predators out here 
and if somebody knew that that was a visually impaired 
person, they could plan it ... try to figure out some way to 
take advantage of them... (P2)

“

“



ADA protects 
people with 
disabilities

Source: Uber

https://www.uber.com/drive/resources/accessibility/


But some 
drivers 
admitted 
engaging in 
discriminatory 
behaviors

This can cause drivers to engage in 
discriminatory behaviors…

If it's like a pit bull or a crazy looking dog, I probably will 
skip on that ride and not have that issue... (P11)

…because they perceive it to affect future rides

“ “



If we replace the 
human decision-

maker (the driver) 
with an algorithm, 
does this problem 

go away? 



No



“Fairness 
through 
awareness”



Takeaway:

Sometimes 
drivers do 
much more 
than drive

Who will perform this 
emotional, relational, and 
physical labor if drivers are 
replaced by AVs?



Takeaway:

Removing the 
driver may 
not remove 
discriminatory 
behavior

How can software for AVs 
be designed in such a way 
that individuals are 
supported but biases are 
not exacerbated?



Understanding 
transportation
INTERVIEWS w/ RIDESHARING PASSENGERS 
AND DRIVERS

1. Drivers play a critical role 
2. Bias may still be a concern, even without 

drivers (people) making decisions

Designing for AV 
barriers
DESIGN FOCUS GROUPS

1. Tension between control and 
independence

2. Control is a spectrum, should it be a 
choice?

1 2



Thank you!

To our student researchers:

Vaishnav Kameswaran

Amy Austin

To CCAT for funding support



Thanks!
Questions?

Robin Brewer
Assistant Professor
University of Michigan, School of Information
rnbrew@umich.edu

Nicole Ellison
Karl E. Weick Collegiate Professor
University of Michigan, School of Information
enicole@umich.edu


