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Abstract 
The emergence of self-driving vehicles is perhaps the 
biggest evolution in personal mobility of the past 
century. This technology may be especially beneficial 
for persons who cannot otherwise operate conventional 
motor vehicles due to their disability. While the 
modalities needed to support optimal self-driving 
vehicle interaction have not been fully elucidated, it has 
been suggested that these vehicles will likely 
incorporate some manner of voice user interface (VUI). 
The incorporation of VUI capabilities would perhaps 
prove especially beneficial for persons with blindness 
and other disabilities given the barriers these users 
typically face in the use of traditional touchscreens and 
keyboards. Despite the significant body of VUI 
research, the growing ubiquity of related technologies 
and a perhaps naïve assumption of inherent VUI 
accessibility, there are many unanswered questions in 
the self-driving vehicle context, chiefly: 1) do the needs 
of visually impaired VUI users differ from those of 
sighted persons,  2) what constitutes an accessible VUI 
and, 3) how can existing theories of accessibility be 
applied to the self-driving vehicle voice user interface 
interaction context?  
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Voice Interface and Accessibility Research 
My research is focused primarily on: 1) the 
driver/operator experience in fully, highly and partially 
automated vehicles, 2) the accessibility of technology 
broadly for persons with disabilities, and 3) leveraging 
technology for the social good. Working often at the 
intersection of these areas, my most immediately 
relevant research has explored accessible human-
machine interfaces in self-driving vehicles, voice user 
interfaces (VUI) designed to support the online job 
search needs of blind users, and the study of the 
accessibility of social networking sites for visually 
impaired persons.  

Self-Driving Vehicle Accessibility 
In my ongoing study of self-driving vehicle accessibility, 
I have investigated, the needs, preferences, and 
concerns of visually impaired persons. As a part of that 
ongoing research I have prototyped and evaluated 
human-machine interfaces (HMI) in user studies 
involving blind and low vision participants. My 
formative research in this area suggested that visually 

impaired users, regardless of their degree of vision 
loss, prefer speech as a primary means of interaction. 
Informed by these initial findings, I conducted a series 
of participatory design sessions over a six-month period 
with blind and low vision participants to iteratively 
develop an accessible self-driving vehicle HMI. The 
resulting voice enabled Accessible Technology 
Leveraged for Autonomous vehicles System (ATLAS), 
utilizes language understanding, computer vision, and 
affective computing principles to enable a self-driving 
vehicle to: 

• Discern user intent from spoken cues  
• Adapt driving dynamics (e.g. speed and 

braking behavior) in response to user affect  
• Inform the user of internal system decision 

processes  
• Analyze and communicate non-visually 

information regarding the vehicle’s operating 
environment 

ATLAS utilizes a mixed initiative dialog strategy and 
just-in-time tutorials to train the user on system 
capabilities while assuming and relinquishing initiative 
as necessary. Spatial audio, implemented using a 
Microsoft spatial audio library, is used to alert the user 
to the direction of potential hazards and things of 
interest (e.g. oncoming vehicles, pedestrians). The 
system uses a combination of several APIs and custom 
libraries to interpret user utterances (e.g. “Take me to 
the nearest Starbucks”) and transform them into low 
level system actions (move the vehicle to a specified 
global location).    

In addition to articles published in the Journal of 
Technology and Persons with Disabilities [1] and the 

 

 

 

 

 

 

Figure 1: Test vehicle used in the 
study of the ATLAS self-driving 
vehicle human-machine interface 
and mounted human-machine 
interface prototype. 

 

 

 

 

 

 

 

Figure 1: Close up of ATLAS test 
vehicle and system hardware. 

 



 

proceedings of the 2017 ASSETS Conference [3], two 
articles documenting the design and development of 
the ATLAS system have been accepted for publication. 
An additional manuscript describing a quasi-naturalistic 
user study is currently under review. 

Voice User Interfaces for Online Job Search 
While efforts have been undertaken to improve web 
accessibility over the past two decades, it has been 
suggested that highly dynamic websites continue to 
pose challenges for visually impaired screen reader 
users [11]. Job search websites may prove especially 
inaccessible in that they may use a wide range of input 
fields that can prove confusing when vocalized [8,9]. 

My ongoing study of this issue has resulted in the 
development of the Job Assist application.  Job Assist 
enables visually impaired users to perform a job 
search, salary inquiry and related tasks using a voice 
user interface specifically designed for accessibility.  
The system retrieves job postings that meet the user’s 
specified criteria, allows the user to retrieve the 
average salary for jobs of the same type and allows the 
user to save the job posting in an accessible format on 
their desktop. The resulting case study [5] describes 
our practical experience developing the system as well 
as our development experience with several speech 
recognition and language understanding APIs. 

Social Networking Site Accessibility 
The use of social networking sites (SNSs) like 
Facebook, LinkedIn, Twitter and others has become an 
integral aspect of the online experience for many 
Internet users. But despite their ubiquity and the 
significant presence of SNS research in the academic 

literature, complaints regarding the accessibility of 
many of these systems continue to persist [4,6,7,10].  

To investigate the issue of SNS accessibility I 
conducted a quasi-ethnographic usability evaluation of 
Facebook involving blind participants, the mobile 
interface (m.facebook.com) and the JAWS screen 
reader on a desktop computer; a configuration that has 
been suggested in the related literature but 
insufficiently investigated. Six participants attempted 
18 tasks designed to be representative of common SNS 
user activities. Of the features evaluated participants 
were most severely challenged by the process of 
creating a user profile and identifying other users with 
whom to establish relationships; two of the three core 
activities commonly viewed as characterizing SNSs. 
This study has been published in the proceedings of the 
Human Factors and Ergonomics Society 2017 Annual 
Meeting [4] and received a Mark Resnick Best Paper -
Honorable Mention Award. Following this study, I 
designed and developed a semantic web-based social 
networking site portable profile system, the Xapp App, 
intended to address the identified accessibility barriers. 
The resulting paper was published in the proceedings of 
the IEEE 2017 Conference on Cognitive Computing [2].  

Research Questions 
My specific workshop questions are informed by my 
ongoing accessible HMI research and are centered on 
three distinct issues related to self-driving vehicles. 
Broadly, I am interested in the perspective of experts 
on the role and incorporation of voice interfaces in 
accessible self-driving vehicles. Specifically: 1) do the 
needs of visually impaired, self-driving vehicle voice 
interface users differ from those of sighted persons, 2) 
what constitutes an accessible voice interface in the 

 

Figure 3: Participant interacting 
with the ATLAS HMI using speech 
during pilot testing on a public 
road course. 

 

 



 

self-driving vehicle context, and 3) how can existing 
theories of accessibility be applied to self-driving 
vehicle interaction? I believe an open discussion of 
these questions will both inform my own ongoing 
research while providing research direction for others.  
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