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ABSTRACT 

Fully autonomous vehicles, commonly referred to as self-driving 

vehicles, are an emerging technology that may hold tremendous 

mobility potential for individuals who are blind or visually 

impaired who have been previously disadvantaged by an inability 

to operate conventional motor vehicles. This study explores the 

opinions of 38 participants who are blind and low vision, through 

the use of focus group methodology, regarding this emerging self-

driving vehicle technology. Participants were overwhelmingly 

optimistic about the potential for independence and mobility that 

self-driving vehicles may provide but were concerned that the 

needs of individuals with visual impairments were not being 

adequately considered in the development of the technology.  

Participants also raised questions about how the technology would 

satisfy their need for situational awareness, how the technology 

would enable blind or visually impaired operators to verify their 

arrival at their desired location and a host of issues related to 

parking, vehicle location and roadside assistance. Participants also 

expressed a preference for smartphone and speech input 

capabilities as a primary means of system interaction.  These 

findings suggest that at a minimum more needs to be done to 

engage individuals with visual impairments in the development of 

self-driving vehicle technology and to increase awareness of 

manufacturer efforts.  
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1. INTRODUCTION 
As self-driving vehicle technology transitions from the realm of 

science fiction to scientific reality, the enormous benefits of this 

technology have become ever more broadly discussed. Removing 

error prone human beings from the driving process may 

potentially eliminate the types of traffic accidents that claim 

thousands of lives annually and results in costly property damage 

and loss [13].  Self-driving vehicle technology itself may render 

personal vehicle ownership obsolete as transportation is 

increasingly consumed as a service [3]. This, in turn, may change 

the financial models of a host of major industries and the physical 

design of cities themselves [5, 23]. To realize these benefits 

consumer adoption of such a paradigm shifting technology is 

critical given the potentially high costs of the technology and the 

potential safety concerns of automated driving [4]. While 

discussions of the impact of self-driving vehicle technology taking 

place in academia, regulatory bodies and in industry are being 

accompanied by wide ranging consumer and user research there 

are still large knowledge gaps as it relates to the needs and 

preferences of specific groups of users.  It has been suggested for 

instance that most self-driving vehicle technology being 

developed is not in fact accessible to individuals with visual 

impairments [18].  This may be at least partially attributable to a 

knowledge gap as it relates to the needs and preferences of 

individuals with visual impairments regarding self-driving vehicle 

technology.  

The present study was designed to contribute to the literature an 

exploration of the opinions and concerns of blind and low vision 

consumers regarding self-driving vehicle technology. Using focus 

group methodology, 38 people who are blind and low vision 

participated in eight focus groups over a two-day period.  

Participants were asked to provide their general opinions 

regarding self-driving vehicles, comment on their hopes for the 

technology, reflect on their concerns, and express their 

preferences regarding interaction mechanisms among other topics 

in a semi structured group discussion lasting approximately one 

hour. We believe that this work furthers our goal of contributing 

to the literature research that furthers the understanding of the 

needs and preferences of users with a range of visual impairments 

as it relates to emerging self-driving vehicle technology. Research 

of this type will become increasingly critical if universal access to 

this technology is to be realized.  

2. Related Work 
There have been a number of studies in recent years that have 

investigated public opinion regarding automated driving 

conceptually, have explored consumer preferences regarding 

specific self-driving vehicle technologies and have examined 

related user needs.  
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In a 2013 survey conducted by Continental AG in Germany, 

China, Japan and the U.S., 59% of respondents considered 

automated driving to be a “useful advancement” but 31% of 

respondents in all three countries found the development of 

automated vehicles to be “unnerving” [24]. Sixty six percent of 

U.S. respondents for instance indicated that they were “scared” by 

the concept of automated driving.  Respondents were also 

skeptical of the reliability of the technology with 74% of 

respondents in China and 50% of respondents in the U.S. 

indicating that they did not believe that it would function reliably.  

In 2013 professional services company KPMG conducted a focus 

group study with a total of 32 participants across California, 

Chicago and New Jersey [8]. Their results showed that women 

(median = 8.5 on a scale from 1 to 10) were more willing to use 

self-driving vehicles than men (median 7.5). Safety was a 

dominant topic of discussion during the focus groups with many 

participants expressing skepticism that the technology would 

work properly.  Participants were near unanimous in expressing a 

need to be able to take control of the vehicle at will for a variety 

of reasons. Some participants expressed a lack of trust in the 

automated systems and expressed comfort in having manual 

controls available. Participants also expressed joy in driving and 

appreciated having manual controls as an option.  

Howard and Dai in a 2013 survey explored the opinions of 107 

respondents in Berkley, CA regarding self-driving vehicles [6]. 

Respondents indicated that safety (75%) and convenience (61%) 

were the most attractive features of the technology. More than 

40% of respondents expressed willingness to either purchase a 

fully self-driving vehicle as their next vehicle or to retrofit their 

existing vehicle with self-driving technology if such an option 

were made available.  Respondents indicated that liability 

concerns and the potential cost were the least attractive features of 

the technology. 

In a 2014 survey involving 1,533 respondents in the U.S, U.K. 

and Australia, Schoettle and Sivak found that more than 60% of   

respondents in all three countries were aware of the technology 

and more than 50% had positive expectations about its potential 

benefits (e.g. less traffic congestion, shorter travel time) [20]. 

Respondents in all three countries expressed concerns about self-

driving vehicles however. Across all three countries the most 

significant concerns were expressed regarding system/equipment 

failure, followed by vehicle performance in unexpected situations. 

Additionally, more than 90% of respondents expressed some 

degree of concern regarding the legal liability of drivers/owners of 

self-driving vehicles. A majority of respondents in all three 

countries expressed some interest in having self-driving 

technology but were generally unwilling to pay extra for it.   

Payre, Cestac and Delhomme conducted a public opinion survey 

in 2014 of French drivers to investigate opinions on fully 

automated driving [19]. The study examined attitudes and 

acceptability of fully automated driving technology among 421 

drivers finding that men and those scoring highly on the driving-

related sensation seeking scale were more willing to use a fully 

automated vehicle and were more inclined to purchase a self-

driving vehicle. Older respondents were less likely to indicate that 

they would purchase such a vehicle but showed higher acceptance 

of the technology.  Respondents expressed a preference for full 

automation on highways, in traffic congestion, for automatic 

parking and when impaired by drug use or alcohol. 

Ipsos MORI conducted a public opinion survey in 2014 involving 

1,001 British respondents to investigate attitudes related to cars 

and technological developments surrounding the automotive 

industry [16].  Only 18% of those surveyed felt that it was 

important for car manufacturers to focus on driverless 

technologies while 41% indicated that it was unimportant. Older 

people (55+) were less likely to embrace the technology than the 

youngest group (16 to 24) and 50% of those aged 55+ felt that the 

technology was unimportant compared to 30% of those in the 16 

to 24 age group.  

A similar study was conducted by Kyriakidis, Happee and de 

Winter who conducted an international public opinion survey in 

2015 involving 5000 respondents from 109 countries to 

investigate user acceptance, concerns and willingness to buy 

partially, highly and fully automated vehicles [10]. A plurality of 

respondents (22%) indicated that they were unwilling to pay any 

money for a fully automated driving system, while 5% indicated a 

willingness to pay more than $30,000 for it. Respondents were 

most concerned about software hacking/misuse, legal issues and 

safety.  

In a 2016 survey involving 618 respondents in the U.S, Schoettle 

and Sivak found that among those surveyed the most frequent 

preference for vehicle automation was, in fact, “no automation” 

followed by a preference for partially self-driving vehicles [21].  

Approximately 16% of respondents indicated a preference for 

self-driving vehicles.  Over 90% of respondents expressed some 

degree of concern regarding self-driving vehicles when presented 

with a scenario where a self-driving vehicle would be their only 

means of transportation.  The vast majority of respondents also 

expressed a desire for manual vehicle controls (e.g. steering 

wheel, gas pedal and brake) with 94.5% of respondents indicating 

that they would like a self-driving car to have such controls to 

enable a human driver to take control in the event of an 

emergency.  In terms of entering a route or destination in a self-

driving vehicle, 38% of respondents preferred the use of a 

touchscreen compared to 34.5% who preferred the use of a voice 

commands, 7.9% preferred the use of a personal portable device.  

Bansai, Kockelman and Sing in a 2016 study involving 347 

respondents in Austin, Texas found that respondents on average 

were willing to pay $7,253 to add Level 4 automation or full self-

driving capabilities to their vehicles [2]. This stands in contrast to 

the findings of much of the previously described research but is 

largely consistent with the findings of Daziano, Sarria and Leard 

[4] who found in a 2017 study involving 1,260 respondents that 

the average household was willing to pay $4,900 for self-driving 

capabilities. 

Each of the previously described studies had specific foci but 

contributed generally to the understanding of public opinion and 

consumer preferences as it pertains to self-driving cars. We 

believe that the present study is somewhat unique in that it 

explores the preferences of blind and low vision consumers whose 

preferences and concerns, we argue, have not been adequately 

explored in the recent literature.  

3. METHOD 
The use of focus group methodology was chosen over other 

methods because it provided the research team with an 

opportunity to elicit subjective perspectives regarding the research 

topics. This approach also allowed for a significant amount of 

flexibility to pursue themes that emerged during the course of 

discussion.  
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3.1 Participant Recruitment 
Interested individuals were invited to participate if they fulfilled 

the following criteria: age 18 or above and currently considered 

themselves to be a visually impaired person based on an 

accompanying definition that defined that as blindness or with 

limited vision not correctable by glasses or contact lenses. 

Advertisements indicated that interested individuals should also 

have transportation to one of two focus group locations in north 

central Florida. Participants were recruited by email, newsletter 

and social media announcements distributed by organizations 

serving individuals with visual impairments in north central 

Florida and by vocational rehabilitation organizations. Those 

interested in participating were asked to call or email for 

additional information and scheduling. The Institutional Review 

Board of the authors’ university approved this study and each 

participant provided written informed consent the day of his or her 

focus group session. Participants were compensated with a $20 

prepaid gift card for their participation. 

3.2 Description of Participants 
Eight focus groups were conducted over a two-day period in two 

separate locations in north central Florida.  In total, 38 participants 

were involved in the study in groups of between 4 and 6 people. 

Participant demographics are provided in Table 1. Study 

participants had a mean age of 51.5 (range = 18 to 90 years old) 

and a household annual income that ranged from under $15,000 to 

over $99,000. Twenty-two participants self identified as blind and 

16 self-identified as low vision. Krueger and Casey have argued 

that focus group participants should share similar characteristics 

(e.g. gender group, age-range, social class background) in order to 

encourage open dialogue within the group but with enough 

variation to allow for contrasting opinions [9]. An attempt was 

made to group participants near their preferred location in 

accordance with this principle with a primary factor of similarity 

being a participant’s characterization of their vision loss and a 

secondary factor being their age. No other factors were considered 

for the purpose of constructing the focus groups (e.g. race, gender, 

education). During the screening and scheduling process 

participants were briefly presented with functional definitions of 

blindness and low vision [12]. They were then asked to choose the 

definition that best characterized their degree of vision loss. As a 

result of this approach, when feasible, participants were placed in 

a group with other individuals who similarly characterized their 

vision loss as either blind or low vision. Where placement in such 

a group was not possible, typically due to logistical or scheduling 

constraints, an attempt was made to place the participant in a 

group with at least one individual of similar age. This placement 

was irrespective of whether or not the majority of the group’s 

participants had expressed a different degree of vision loss.  The 

approach resulted in one group that was predominantly composed 

of blind persons, one group predominantly composed of low 

vision persons and one group evenly split by degree of vision loss. 

The remaining three groups were relatively homogeneous in terms 

of age and predominantly composed of blind persons with each 

consisting of older participants (55+).  The remaining groups were 

each slightly weighted towards blind participants in terms of 

composition though each group contained at least two low vision 

participants.   

 

 

Table 1. Focus Group Demographics. 

Variable Female (n = 20) Male (n = 18) 

Degree of Vision Loss   

Blind 45.0 72.2 

Low Vision 55.0 27.7 

Age Range   

18-24 10.0   22.2  

25-34 0.0 16.6  

35-44 5.0  11.1  

45-54 15.0 11.1 

55-64 30.0 27.7 

65-74 30.0 5.5 

75+ 10.0 5.5 

Ethnicity   

White / Caucasian 90.0 61.1 

Black / African American 10.0 16.6 

Hispanic 0.0 16.6 

Mixed Race 0.0 5.5 

 

3.3 Procedure 
Each focus group lasted approximately one hour with a procedure 

that was identical for each session. After each participant was 

seated in the meeting space, the informed consent document, 

which had been emailed to each participant in an accessible 

format the day before each focus group, was read aloud by the 

study moderator.  Participants were then provided with assistance, 

as needed, signing the informed consent document. After being 

provided light refreshments, a brief ice breaking exercise was led 

by the focus group moderator to introduce participants to one 

another and encourage interaction between participants. A semi 

structured interview followed. Between three and five days 

following the focus group session a telephone interview was 

conducted with each participant. This interview provided an 

opportunity to ask follow up questions of study participants after a 

period of reflection and to gather additional demographic 

information. This paper reports on the results of the semi 

structured interview as well as relevant demographic data.   

3.4 Focus Group Guide 
We created a semi-structured script to elicit information from 

participants regarding self-driving vehicles [22]. Questions 

focused on participant understanding and awareness of current 

developments regarding self-driving vehicles, hopes and 

aspirations for future self-driving vehicle technologies, concerns 

related to the accessibility of self-driving vehicles and opinions 

regarding the legal environment for the use of this technology by 

individuals with visual impairments.  The focus group guide was 

pilot tested with three participants in a group setting prior to 

beginning data collection to ensure that it was comprehensible and 

comprehensive.  

Session: Navigation & Safety ASSETS'17, Oct. 29–Nov. 1, 2017, Baltimore, MD, USA

292



3.5 Data Capture and Transcription 
Each focus group session was video recorded and transcribed 

verbatim by a professional transcriptionist prior to analysis.  The 

completed transcript was then verified by a member of the 

research team against the original recordings.   

3.6 Analysis 
In preparation for analysis all transcripts were entered into 

MAXQDA [14], a computer program for qualitative data analysis.   

After initially familiarizing ourselves with the data two 

investigators independently coded all quotations from participants 

(JB and JW).  For each researcher this hybrid process began with 

a small set of a priori codes agreed upon by the research team in 

advance then continued with codes inductively identified within 

the data. Each coding was then categorized and refined by each 

researcher independently. Both independent analyses were then 

merged into a single definitive version by a third researcher (BP) 

with any disagreements in coding and categorization settled by 

this third researcher and agreed upon by the research team 

collectively.   

4. RESULTS 
Results of the analyses of focus group data are organized around 

six major thematic findings: 1) self-driving vehicle concerns, 2) 

potential benefits of self-driving vehicles 3) licensing and 

training, 4) the human-machine interface of self-driving vehicles, 

5) purchase considerations and 6) risk and trust. Across the eight 

focus groups self-driving vehicle concerns were raised 223 times 

followed by 151 comments related to the potential benefits of self-

driving vehicles. Comments associated with licensing and training 

occurred 121 times and were followed by comments related to the 

human-machine interface of self-driving vehicles (88) and vehicle 

purchase considerations (74). Issues related to risk and trust were 

the least discussed, occurring 33 times. In many instances more 

than one theme was addressed in a single conversational turn.   

4.1 Self-Driving Vehicle Concerns 

4.1.1 Are the needs of individuals with visual 

impairments being adequately considered in the 

development of autonomous vehicle technologies? 
While opinions varied, most participants expressed the view that 

the needs of individuals with visual impairments were not being 

adequately considered in the development of autonomous vehicle 

technologies (57%). Negative experiences with past technologies 

were frequently cited as examples of why they believed these 

needs were likely being ignored: 

No, I don’t / I don’t think they do. And they didn’t when they 

invented the quiet car. And that’s, you know, that was an 

invention that’s plagued me. I mean, I love hybrid vehicles 

and what they do for the environment, but I hate hybrid 

vehicles and how dangerous they are. They’re like sharks in 

the water now. You don’t know when it’s coming up behind 

you. It may strike. (P38) 

I know that in the past with all the new technology that’s 

come out so far, blind people have been kind of an 

afterthought. (P37) 

Many participants (37%) expressed a belief that the technology 

presently exists to solve most autonomous vehicle accessibility 

challenges but that manufacturers need to be made aware of the 

importance of the issue: 

Like, on the side like Tesla and Uber and whatnot, I’m sure 

there’s someone somewhere thinking about that, but I don’t 

think it’s in, like, the forefront. (P34) 

If you KNOW of all these obstacles, they can be overcome. 

And the technology, it pretty much exists now. It's just a 

matter of marrying that technology, you know? (P17) 

4.1.2 Parking, Orientation and Vehicle Location 
A variety of issues were raised related to the parking of an 

autonomous vehicle, orientation to a destination upon parking and 

the location and identification of a visually impaired operator’s 

vehicle at the conclusion of a trip.   

Forty four percent of participants expressed concerns regarding 

their ability to provide parking guidance to an autonomous vehicle 

without the ability to see the surrounding area. Some of the 

concerns expressed related to safety: 

How do you try to set a car to park where you want it to park 

if you can't see where to show it to park or tell it to park or 

whatever? You might be parking in the / across a railroad 

track. (P12) 

Some expressed concerns related to convenience and practicality, 

with travel to shopping malls being a frequently provided example 

of the need to tell a self-driving vehicle specifically where to park: 

When you pull into a shopping mall, you know, you got like 

this one out here is, you got Penney’s on one end, Sears in 

the back and Belk’s on the other end. Well, you know, you 

need to be able to tell it… (P11) 

The ability to orient oneself to the desired destination (e.g. a 

building’s front door) upon arrival to a location was a widely 

discussed topic. Thirty nine percent of participants felt that this 

was an unanswered question that would need to be addressed by 

the technology: 

Now, if I drive up in a car and get out of the car, how do I 

know where the door is? In other words, there’s a…the car 

has to do a lot besides just drive. (P24) 

One participant raised questions about how the technology would 

enable her to orient herself to her desired destination in the event 

that she were dropped off in a parking lot:   

And there’s also, you know, if it takes you to a location and 

it like drops you off in the middle of like a parking lot, you 

know, which building or which direction that your actual 

destination is? You know, something that would also, like, 

help you figure that out and know where that is. (P23) 

In response, another participant (P21) suggested dedicated 

autonomous vehicle parking to aide in general orientation.  

Twenty eight percent of participants raised questions about the 

technology necessary to enable an autonomous vehicle operator 

with visual impairment’s to locate his or her vehicle in a large 

crowded space like a shopping center parking lot. A number of 

solutions were expressed across focus groups to include 

programming the vehicle to return at a specified time and location 

(P30, P32), to key chains designed to vibrate based on proximity 

to the vehicle (P34).  

4.1.3 Location Verification  
The desire for a vehicle feature that would enable an operator with 

visual impairments to verify his or her arrival at a desired location 

was a topic of great interest.  A majority of participants across 
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focus groups (53%) commented that such a feature was important 

to some degree and that they would be concerned about 

inadvertently getting out of the vehicle in the wrong place.  A 

commonly expressed view was that the technology should provide 

some type of back up system to prevent such an occurrence: 

I think my operating system should take care of it. You 

know? It’s like she’d…she’d take care of everything. So, I 

think the operating system should say, “Don’t get out of the 

car. You’re in the wrong…you’re in a field.” (P32) 

In many cases the expressed desire for this feature closely related 

to negative experiences with automotive navigation systems 

where the participant had observed these systems lead others in 

the wrong direction, make errors or otherwise fail to operate 

properly. One participant’s comment was representative of many 

regarding this topic: 

…you know, I’ve experienced on MV, you know, our public 

transportation that, you know, the GPS saying “You have 

arrived at your destination” and, you know, and the driver 

says, “No, we haven’t.” So, you know, it’s not all it seems. 

Like GPS is fallible, you know, at times. (P20) 

4.1.4 Situational Awareness  
Many participants expressed desire for a vehicle feature that 

would, at any given time, provide information on an operator 

vehicle’s relationship to other vehicles, landmarks, pedestrians, 

obstacles and the final destination. Forty five percent of 

participants across focus groups expressed a view that the self-

driving vehicle’s technology should be able to provide such 

information in real time to mirror the type of information that a 

sighted operator would have available through the use of cameras, 

mirrors and sight: 

I think it would make the person sitting in the car feel a little 

bit more at ease. You know, that you know, since you can't 

see where you're going or where you're at, that it would tell 

you like, “Well, you know, we are like half a mile away from 

your destination.” (P2) 

…you don’t necessarily know, like, where you are in 

relationship to where you’re actually going. Something that 

might help you, like place, like where you are. (P23) 

4.1.5 Interaction with Non-Autonomous Vehicles 
Participants generally expressed skepticism that autonomous 

vehicles would be able to successfully operate alongside non-

autonomous vehicles due to the unpredictability of human drivers 

(63%): 

I think that the fact that they have to interact with people 

driving is a downfall too, because, you know, people are 

really bad drivers. I ride with my daughter all the time and 

the people constantly running red lights, cutting us off and 

doing things, you know. And I would…you know, you 

would wonder how the car would react to things like that. 

(P33) 

My downside is…To me, my – this is my opinion – I just 

don’t see an autonomous car being able to react to human 

error that quickly. (P25) 

Many participants (39%) commented that as autonomous vehicles 

became more common and displaced non-autonomous vehicles on 

the road they believed the interaction problem would lessen as 

captured in this exchange between three participants in group six: 

Well, I think the autonomous vehicles are like the flu shot. 

The more people that get the flu shot, (P25 laughs) the less 

chance of an epidemic. The more autonomous vehicles that 

are on the road… (P27)  

The more of them that are on the road, the safer the roads 

will be. (P26) 

4.1.6 Help and Roadside Assistance 
Thirty nine percent of study participants raised questions 

regarding how to and whom to ask for help in the event of a 

vehicle breakdown or unforeseen event. While the overwhelming 

majority of participants stated that they had never owned or 

operated a vehicle, the suggested approaches took the form of a 

type of monitoring and assistance service similar to General 

Motors’ OnStar [11] which was specifically named several times: 

Yeah, that would be good, if they had some kind of like, like 

a home center (P2: Yeah. Yeah), you know, that paid 

attention. Like a security system for cars that keeps track of 

where your car is going. So, if you're lost or something, 

you're able to get help. (P4) 

Well, I…I think about something along the lines of – and 

I’ve never used it before, but, you know, something along the 

lines of OnStar. In other words, you know, if you get into 

some trouble, if there’s vehicle trouble, you know, with the 

actual vehicle itself, being able to call, you know, somebody 

to come and help you. ‘Cause, obviously, if I was riding it by 

myself and the car had a problem and was maybe 

automatically pulled over, I wouldn’t know where I was. 

(P20) 

4.1.7 Legal Liability 
A small number of participants raised questions regarding legal 

liability in the event of an accident (13%). Some participants 

expressed concerns about the seemingly unsettled liability 

questions in the event of an autonomous vehicle accident while 

several blind participants expressed concerns that they would be 

automatically assumed to be liable as captured in this exchange 

between two participants in group two: 

You can’t even be your own witness? (laughs) (P6) 

(laughs) Yeah, you're just getting blamed for it for sure. (P5) 

4.2 Potential Benefits of Self-Driving Vehicles 
The majority of participant comments in the study that focused on 

the potential benefits of self-driving vehicles centered on the 

potential for increased independence, personal mobility and the 

potential for time savings versus participants’ existing means of 

transportation.  

4.2.1 Independence and Mobility 
Forty seven percent of participants specifically referenced 

“independence” when referring to the potential benefits of self-

driving vehicles. Many of those commenting expressed a hope 

that self-driving vehicles would enable them to no longer rely on 

friends, relatives or public transportation for their transportation 

needs: 

I would definitely say the benefit would be to not have rely 

on people to take you (P6 nods) around. That you could just 

get up and go whenever you want to, whenever you want to. 

(P7) 
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Independence and the ability to go from point A to point B 

without having to ask somebody to drop what they're doing 

to do that for you. (P16) 

Within the context of the discussion regarding independence 

several participants specifically discussed a desire for basic 

transportation capabilities that would enable them to return to 

work as expressed by one blind participant: 

You know, I think one of the things that's important to 

understand is, you know, everybody is looking at these high-

end abilities, you know, things like luxury, comfort, you 

know, safety about, you know, an ability to go anywhere. I 

don't think that we have to start there. You know, if I could 

purchase an AV that…I was in home healthcare sales rep, 

but, you know, two years ago. You know, I…Every week, I 

called on the same doctor's offices, the same hospitals, the 

same nursing homes. You know, I ran the same route every 

day, on time. You know. And if I could have a vehicle that I 

could program to do nothing but that route and how to get 

here and maybe the grocery store, I would be totally 100% 

happy. (P16: Definitely, yeah.) You know? And I think that's 

one of the things that these engineers are missing is: they're 

trying to make the all-inclusive, you know, panacea, you 

know. And that's not really what people with disabilities are 

concerned with. (P14: Right.) Yea it would be nice to have. 

But we're just looking for the basic mobility and 

independence that most people totally take for granted. 

Participants in the study commented on the impact that the 

inability to operate a personal vehicle had on their daily lives. 

Participants indicated that it impacted where they lived, their diet, 

their shopping habits, their medical care, their employment and 

their ability to visit friends and relatives. Nearly all participants 

responded positively to the potential independence and mobility 

benefits of self-driving vehicles (97%): 

Well, the idea of being able to get in a car at the time you 

wanted to and go wherever you want it to and get in it and 

come back home when you wanted to, it would mean an 

awful lot, I think. (P12) 

One blind participant indicated that she did not see any benefits 

however (P29). 

4.2.2 Time Savings 
Of participants commenting on the topic (18%), opinions were 

overwhelmingly positive about the potential time savings of the 

use of a self-driving vehicle over their current forms of 

transportation, which, in most cases was public transportation, 

friends or family.  Many shared personal stories about their daily 

challenges or the challenges of friends with visual impairments 

and how these challenges could potentially be overcome with the 

use of a self-driving vehicle: 

I know a guy who goes to work and he spends three hours to 

get there and like two hours coming home. And that’s for 25 

years he’s been doing that. (P25: Oh my God!) So, can you 

imagine how valuable that time is that he is losing?  (P26) 

And…And what you…What people don’t realize what you 

could in 30 to 45 minutes, it takes on a bus two hours to four 

hours. [P28: Or more.] Like getting here. (P25) 

4.3 Licensing and Training 
The discussion of legal and regulatory issues related to self-

driving vehicles centered on laws that could potentially restrict 

access to individuals with visual impairments. Broadly within the 

study these discussions generally focused on the potential 

requirement that self-driving vehicle operators possess a valid 

driver’s license or on potential training requirements. 

More than half of participants (55%) expressed concerns about the 

prospects of laws being put in place that would effectively prevent 

individuals with visual impairments from operating self-driving 

vehicles. The most concerning prospect for many was the 

requirement that a valid driver’s license be required to operate a 

self-driving vehicle. Several participants expressed the view that 

this amounted to a form of discrimination. 

So, I think they would have to make some laws, like he was 

saying, to…for people not to do that. 'Cause we have rights 

too. (P3) 

But regardless, I’d really…I personally hate…That’s what 

ADA is all about. (P25: Yeah.) (P24) 

The topic elicited a variety of comments however and some 

degree of disagreement with several participants suggesting that a 

driver’s or operator’s license of some kind should be required to, 

at a minimum, promote safe operation and prevent children or 

individuals with limited cognitive abilities from operating self-

driving vehicles alone: 

I think, the first thing that comes (P19: Safety.) to my mind 

would be, you know: Would…I mean, it seems logical that if 

we’re gonna operate something like that we’d have to get a 

driver’s license. And I…I’m just not sure how that’s gonna 

work. (laughs) (P20) 

I would say, you don’t put a sixteen-year-old behind the 

wheel. (P38) 

In many of these discussions within the study a compromise of 

sorts that seemed acceptable to the group that emerged was the 

concept of an “operator’s license” that could be earned through a 

training program and testing: 

When you drive a normal car you gotta go and get your 

driver's license and take a class, so there should probably be 

a class to take for this, too. I think. I mean, that would make 

sense. Maybe not that extensive or whatever, but, you know, 

just like all the safety issues and stuff like that. It would 

make sense to have that. (P5) 

And I think to be on the safe side and keep you from having 

some issues, I think it’s better that you have to take a test. 

(P31) 

4.4 The Human Machine Interface of Self-

Driving Vehicles 
The discussion of the human machine interface (HMI) of self-

driving vehicles focused on the manner in which participants 

anticipated that they would interact with a self-driving vehicle and 

their preferences in this regard. 

The vast majority of participants (71%) anticipated that self-

driving vehicles would implement some type of speech interaction 

capability. For example:  

I hope it's so that you can just get in the car and say, “I want 

to go to “such and such church” and it'll take you there. And 

I hope I can get in and say, “I want to go home”, when it's 

over. (P11: Well) I hope they can simplify it somewhat. 

(P12) 
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Concerns were expressed about the accuracy of speech input 

however with personal experiences with voice recognition errors 

in Apple’s Siri [7] being cited as examples by several participants. 

Participants expressed a variety of opinions however regarding 

their preferred primary means of interacting with a self-driving 

vehicle. While some expressed a preference for speech input, 

several expressed a desire to interact with the vehicle primarily 

through the use of their smartphone as captured in this exchange 

in group five: 

Because like most visually impaired or blind individuals, like 

we have smart phones. So, is there a way to put it in through 

our phone that it will sync with the car? Well, I’m not saying 

“Is there a way?” but “Could there be a way?” I guess, that’s 

what I’m asking. I guess, that would probably be the number 

one thing. (P21) 

I think that would probably be a good idea ‘cause a phone is 

something I can, like, hold up closer to me so I can see it 

easier. And also, it will read it back to me, like, that’s already 

accessible in that way versus like having to look at 

something else. And I’d also say to make like buttons or 

different things maybe more distinguishable so you know 

which one is which. (P23) 

The use of a touchscreen to interact with an autonomous vehicle 

was described by many participants as a backup means of 

interaction. One participant with low vision who favored the use 

of a smart phone as a primary means of interaction preferred the 

use of a touchscreen as a backup form of interaction in the event 

that her smartphone failed albeit with an iPhone like “voiceover” 

feature that would indicate what icon was being touched. Several 

blind participants disagreed with this comment however citing 

past problems with voiceover and the inaccessibility of standard 

touch screen displays. 

4.5 Purchase Considerations 
Vehicle purchase considerations as it related to self-driving 

vehicles largely revolved around cost, vehicle maintenance and 

the presence of backup systems. 

Most participants who commented on the topic (24%) expressed a 

view that while the costs are at present unknown, self-driving 

vehicles would likely be costly, if not prohibitively so. For 

example: 

… let’s face it, most of these vehicles to begin with, they’re 

gonna be economically prohibitive for most of us to be able 

to purchase and maintain. (P36) 

Eleven percent of participants also commented about the 

uncertainty of repair costs or even where or how to get the vehicle 

repaired or maintained. For example: 

And since it’s run mainly by technology, you know, where 

do you take it for its 50,000 overhaul or whatever? (P19) 

A small number of participants (8%) expressed concerns about the 

reliability of primary self-driving vehicle systems. These 

participants questioned what would happen if primary systems 

failed during vehicle operation and considered the presence of a 

backup system to be a key purchase consideration. For instance: 

It must have. What if the main system malfunctions, you 

know, and it can’t literally drive you? Well, if you’re on the 

interstate and it malfunctions, would they have like a backup 

system? (P29) 

4.6 Risk and Trust 
Participants expressed a broad range of views as it related to 

whether or not they would trust in the safety and reliability of self-

driving vehicle technology.  

Some participants (5%) rejected the idea outright as too risky as 

did one blind participant:  

…I just would not feel full trust at turning myself totally 

loose with any type of a / Even if it's a computer. And I've 

worked with computers too long that I know they can make / 

get a glitch in them. And I think there is still a possibility of 

risk. (P1) 

Sixteen percent of study participants raised concerns regarding the 

possibility of malfunctions due to computer viruses and hacking. 

One participant stated for example: 

Computers aren't infallible. You know, they get viruses, they 

get / other people get in and take control. You know? So, you 

have to think about all that stuff, too. And that would make 

me very nervous. (P10) 

Of the 76% of participants who commented on the topic, many 

indicated that they viewed riding in a self-driving vehicle as being 

no more risky than riding with a human driver: 

The risk involved. For me, it's no, even more than getting in 

the car of my wife. (P11) 

Some participants however indicated that they would actually feel 

safer in a self-driving vehicle:  

But we almost daily risk our lives by getting into a vehicle 

(P25: Oh yeah, I agree!) with a stranger who may be the 

worst driver. (P29: That’s true, yes.) (P28: Yeah.) They may 

be drunk, they may be on drugs, they may have stayed up all 

night fighting with their girlfriend. Whereas the autonomous 

vehicle does not get distracted, does not get tired. I think it’s 

just way, way, way safer. (P28: I agree.) (P27) 

A blind participant who had recently lost his sight described to the 

group being driven by his wife who had never driven before and 

was in the process of learning to drive: 

She's got to learn it. So now I'm riding in a computer that's 

learning, you know, a self-taught computer. So instead of 

having, you know, the option of maybe a program glitch 

happening, I'm riding a computer that doesn't have a clue 

what it's doing yet. You know? So I'd feel safer in an AV. 

(P17) 

For some participants the potential independence and mobility 

benefits simply outweighed any risks. One participant who was 

progressively losing her sight and no longer had the ability to 

drive stated:  

Pitfalls? None. I don’t care if they crash me into a wall, I’ll 

wear a helmet. I just want to get out of my house. I don’t 

care. I’ll be a test driver. I just want out. I just want my 

freedom. They outweigh any / any problems. I’ll sign a 

liability waiver. (P32) 

5. DISCUSSION 

5.1 General Opinions Regarding Self-Driving 

Vehicles 
The vast majority of participants expressed an awareness of self-

driving vehicle technology. All but one participant within the 
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study indicated a belief in their general understanding of the 

technology when asked at the outset of their respective focus 

group. Participants expressed views that, while somewhat 

skeptical, were generally more positive than the related literature 

[20, 21] however as it pertained to the benefits of self-driving 

vehicle technology. The overwhelming majority of participants 

were resolute regarding their belief that self-driving vehicles 

could potentially be life-changing technology for them personally.  

While the majority expressed a view that there are considerable 

unknowns regarding the technology that need to be addressed, 

they were generally optimistic about the potential personal 

benefits. Participants also expressed optimism for society at large 

believing that self-driving vehicles could potentially make driving 

generally safer, while reducing the impact on the environment.   

Concerns regarding the potential legal liability of 

owners/drivers/operators of self-driving vehicles have been raised 

as a substantial concern in the related literature [6, 20]. 

Participants expressed similar concerns in the present study but 

generally related these concerns to their visual impairment and not 

the absence of an active driver, as is typically the case in the 

related literature. Several participants questioned whether there 

would be a presumption of their liability if a self-driving vehicle 

were to be operated by a person with visual impairments and how 

an individual would defend his or herself from spurious legal 

claims without the ability to provide visual testimony regarding an 

accident. These concerns, while similar, are somewhat different 

from the legal liability issues raised in the related literature that 

often explore whether legal liability should be assigned to the 

vehicle manufacturer or operator. 

5.2 Human Machine Interface 
Our findings suggest that the Human Machine Interface (HMI) of 

a self-driving vehicle for a person who his blind or low vision will 

likely need to do more than simply allow an operator to input a 

route or destination.  The HMI for an operator who is blind or low 

vision will likely need to serve this purpose while also satisfying 

the need for situational awareness, location verification and other, 

as yet unspecified needs.  

Study participants’ desires for a self-driving vehicle HMI closely 

aligned with their degree of vision loss and their age. Blind 

participants generally expressed preferences for both speech input 

capabilities and the use of a smartphone application. Many 

participants anticipated that self-driving vehicles would utilize 

speech input as a default means of interaction but were wary of 

the system inaccurately interpreting their utterances or of 

generally poor performance based on past experiences with 

Apple’s Siri [7], Microsoft Cortana [15] and Amazon Alexa [1].  

Many participants indicated that they found their personal 

smartphone to be very accessible and would prefer to control a 

self-driving vehicle using a smartphone application if possible 

though they acknowledged that a backup system would be 

necessary in the event that they did not have a phone or their 

battery died. Blind participants were extremely resistant to a 

standard touchscreen, viewing them as being entirely inaccessible 

with several indicating some acceptance of a touchscreen with 

Apple “voiceover” [25] capabilities.   

Participants with low vision also expressed preferences for both 

speech input capabilities and the use of a smartphone application 

but also expressed an interest in touchscreen interaction. Like 

blind participants, many participants with low vision expressed a 

belief that self-driving vehicles would utilize speech input as a 

default means of interaction but expressed somewhat less concern 

about the potential for voice recognition problems. Participants 

with low vision also found their personal smartphones to be very 

accessible and expressed a desire to control a self-driving vehicle 

using a smartphone application if possible. Participants with low 

vision expressed interest in the use of a touchscreen, largely as a 

backup to the use of a smartphone application, but suggested the 

incorporation of contrasting colors, enlarged buttons and Apple 

“voiceover” [25] capabilities. Our findings stand in contrast to 

those of Schoettle and Shivak [21] who, in a survey presumably of 

sighted respondents, found that a plurality of respondents 

preferred touchscreen interaction.  It is important to note that 

relatively younger (under 30) blind and low vision participants in 

the present study were the most emphatic about the desire to use 

their personal smartphone or a smartphone application as a control 

device for a self-driving vehicle with older participants accepting 

of the concept but open to other approaches. 

Studies by Schoettle and Shivak [21] and KPMG [8] have 

suggested that a majority of potential operators of self-driving 

vehicles have a preference for manual controls to allow the 

vehicle to be controlled by a human operator in an emergency 

situation or for enjoyment. A very small number of the 

participants of the present study expressed a similar desire.  All 

but one of these participants were people with low vision who felt 

that they should have some ability to control the vehicle in an 

emergency situation if they observed a potential hazard.  

The need for the self-driving vehicle’s technology to provide 

some means to satisfy the need for situational awareness while in 

transit and to aide the operator in verifying their arrival at the 

correct location was expressed by the majority of participants in 

the study. Most participants expressed some concerns about 

traveling without having some awareness of the direction that they 

were traveling in and their immediate surroundings (e.g. current 

street, surrounding vehicles, buildings, pedestrians). Participants 

also expressed hesitance about getting out of the vehicle upon 

arrival, especially in the case of a self-driving taxi that would 

perhaps immediately leave, without assurances that they had 

arrived in the correct location. These concerns were closely 

related to skepticism regarding the reliability of GPS technologies 

and negative assumptions regarding the technologies that would 

be used to input desired destinations (e.g. unreliable speech 

systems). Older participants (55+) were especially concerned 

about the ability of the HMI to relay information regarding 

parking options and building locations. Many of these older 

participants expressed a belief that the challenge of getting from 

the vehicle to their desired building or final destination and back 

would be nearly as complicated a technical challenge as the 

development of the self-driving vehicle itself. While the majority 

of participants felt that these challenges could be solved with 

existing technology they were unsure how.  

5.3 Self-Driving Vehicle Cost 
Much of the self-driving vehicle literature of the past decade has 

suggested that in cases where people would consider owning self-

driving vehicle technology these same individuals in most 

instances would not consider paying extra for it [10, 20]. Recent 

studies [2, 4] have suggested a break from this trend, finding that 

consumers may be increasingly willing to pay for self-driving 

vehicle technology depending upon the cost. In the present study 

only a few participants took the position that they were unwilling 

to pay anything extra for autonomous vehicle technology with 

very few being steadfast in this view. While not every participant 

verbalized a position on the issue, only one participant indicated 
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during the discussion that they would not be willing to pay for a 

self-driving vehicle. 

In the study the question for many participants was not whether 

they were willing to pay or pay a premium for this technology but 

rather whether they would be able to afford what many assumed 

would be very costly technology. This question was exacerbated 

by the fact that the overwhelming majority of participants had 

never owned or purchased a vehicle before and therefore many 

indicated that they had little direct frame of reference for vehicle 

costs, self-driving or otherwise. Several participants in the study 

expressed an interest in the Tesla brand and the “Autopilot” 

feature specifically [17]; indicating that they had conducted 

research on related features and pricing.  These participants, 

coupled with those who had exposure to vehicle pricing from past 

experience, friends and relatives, ultimately helped to frame the 

discussion around vehicle costs in several of the groups. The 

majority of groups arrived at an estimate at or near $100,000 that 

seemed to make reference to the believed cost of a near-

autonomous Tesla that was often discussed in the same context.  

This cost for most participants was viewed as unaffordable though 

quite a few participants indicated that they were willing to pay 

that or more if that was what it would cost for a self-driving 

vehicle.   Many of the participants espousing this latter view were 

older participants (55+) who questioned whether the technology 

would become commercially available soon enough for them to 

benefit.  

5.4 Legal and Regulatory Issues, Licensing 

and Training 
Discussions related to the legal environment for self-driving 

vehicles, the licensing requirements for their operation and the 

need for training were cordial but generally contentious 

throughout the study. In some cases, participants indicated that 

their concerns were admittedly based on second hand information 

or rumors. The majority of the study’s participants however 

indicated that they had been following national and local 

discussions around these issues with many participants indicating 

that they believed, based on these discussions, that it was possible 

that individuals with visual impairments would effectively be 

blocked from owning or operating self-driving vehicles. Of 

particular concern were two types of laws: 1) laws requiring that 

an individual operating a self-driving vehicle have the ability to 

take over control in the event of an emergency and 2) laws that 

would require a licensed driver to operate a self-driving vehicle.   

Participants were split regarding laws that would require an 

individual operating a self-driving vehicle to have the ability to 

take over as necessary. While some participants found this 

premise to be unreasonable given that such a vehicle would be 

designed to be fully automated, others argued that present or near-

future technology would exist that would enable a blind or low 

vision driver to safely bring a vehicle to a stop in the event of an 

emergency. These participants, while in a minority, did not 

believe that such a law would therefore prevent the operation of a 

self-driving vehicle by individuals with visual impairments.  

While some participants were overtly against the idea of requiring 

a conventional driver’s license, some participants felt that a 

license of some sort should be a requirement given the serious 

nature of vehicle operation, self-driving or otherwise. These 

participants repeatedly raised concerns about the prospect of 

children or people with cognitive disabilities operating self-

driving vehicles. Those against licensing raised a number of 

arguments against it but the majority viewed it as an attack on 

their civil liberties and as overt discrimination against persons 

with disabilities. In all but two of the focus groups the discussion 

gradually trended towards the concept of an “operator’s license” 

that would require a certain amount of training on the operation of 

self-driving vehicles generally but would not exclude individuals 

with physical disabilities from ownership or operation. 

5.5 Risk, Trust and Safety 
Much of the recent literature on self-driving vehicles and 

reliability, risk, trust and safety find that most people are 

concerned that self-driving vehicles will not function reliably [8, 

20, 24]. While the present study included participants who held 

this view, the majority expressed the view that self-driving 

vehicles are at least as safe human drivers.  Some participants 

expressed a view that self-driving vehicles would be safer than 

humans and for some the potential independence and mobility 

benefits simply outweighed what they viewed as minimal safety 

risks. Overall the attitude expressed towards the technology was 

generally more trusting than that expressed in much of the related 

literature. A small number of participants raised questions about 

the potential for software hacking, a topic found to be of 

importance to those surveyed by Kyriakidis et al. [10], but it was a 

topic of limited discussion within the study and the issue generally 

did not appear to undermine trust in the technology.  

5.6 Consideration of User Needs 
Many participants shared impassioned personal stories while 

discussing whether or not they felt the needs of people who are 

blind or low vision were being adequately considered in the 

development of self-driving vehicles. While opinions varied, most 

participants expressed the view that their needs were being largely 

ignored. In all cases, evidence for this was not any experience 

with an inaccessible self-driving vehicle, as none of the 

participants had first hand experience with the technology, but 

was instead negative experiences in other areas of their lives 

related to other technologies. Many participants expressed a view 

that technology was often designed and developed without 

adequate input from people with disabilities generally and was 

often forced upon them without adequate training or explanation.  

A number of participants commented that major companies 

routinely moved to new technologies without properly 

considering the needs of people with disabilities and potential 

concerns regarding inaccessibility. The movement towards 

touchscreen soda machines was cited several times by participants 

as a problematic technology that was being broadly introduced 

without proper consideration of accessibility concerns.  Several 

participants described challenges that they had faced in having 

their accessibility concerns addressed on a local and state level 

and questioned their ability to have their concerns addressed by, 

arguably, much more difficult to reach international businesses.  

The majority of participants specifically cited awareness as a key 

issue. Many expressed a belief that the technology and technical 

capability currently exists to make self-driving vehicles 

universally accessible but questioned whether manufacturers and 

decision makers were generally aware of the importance of doing 

so. At a minimum these findings suggest that more needs to be 

done to reach out to organizations that serve people who are blind 

and low vision and to people directly to better inform them about 

what is being done to develop accessible self-driving technology.  

At the same time more, in fact, may need to be done to make self-

driving vehicle technology more accessible while including more 

stakeholders with a range of visual impairments in the design and 

development process. 
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5.7 Limitations 
While the use of focus group methodology has its merits, group 

composition is a recognized weakness. Despite our care in 

implementing Krueger and Casey’s [9] guidelines our design 

choices regarding group composition may be called into question. 

Given the topic of study we argue that our chosen variables, 

degree of vision loss and age, were rather logical choices. 

Disagreement can be found however in our manner of 

implementation. While our goal in implementing the guidelines 

was to structure each group according to degree of vision loss and 

participant age range, due largely to recruitment, scheduling and 

logistical constraints several of the focus groups ended somewhat 

mixed in terms of degree of vision loss and participant age range. 

Generally low vision persons were underrepresented in most 

groups as most were slightly weighted towards blind persons. Our 

use of a functional definition as opposed to medical definition of 

vision loss may also have impacted our groupings. Given the 

active participation of nearly all participants in the focus groups it 

is our opinion that the aforementioned limitations had little impact 

on the discussions themselves however. 

6. CONCLUSION AND FUTURE WORK 
The present study was designed to contribute to the literature a 

study that explored the needs and preferences of blind and low 

vision consumers as it relates to self-driving vehicles. Using focus 

group methodology we asked participants to comment on their 

general opinions regarding self-driving vehicles conceptually, 

their hopes for the technology, their major concerns, and their 

preferences regarding modes of interaction among other topics. 

Our findings suggest that blind and low vision consumers may 

view fully self-driving vehicles more favorably than consumers 

generally and may have a greater degree of trust in the safety and 

reliability of the technology. At the same time, if the results of our 

focus groups are reflective of general attitudes of people with 

visual impairments, many believe that their specific needs are not 

being adequately considered in the development of the 

technology. We believe that this work furthers our goal of 

contributing to the literature research that furthers the 

understanding of the needs and preferences of users with a range 

of visual impairments as it relates to emerging fully autonomous 

vehicle technology.  
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