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Abstract 
Assistive technologies for people with low vision have 
long used speech to describe visual information. Audio 
descriptions are the description of visual images in 
words. The rise of computer vision technologies 
increases the potential to provide automatic audio 
described information about images and videos. 
Automatic audio descriptions have been recently used 
to describe photos on social networks for visually 
impaired users. However, it remains unclear what type 
of information would be most useful for people with 
visual impairments. One possible solution is to provide 
a voice-assisted interface that can enable a question 
and answering system for audio descriptions. We 
describe the potential in the field and the design 
challenges.  
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Background 
According to the Center of Disease Control, visual 
impairment is one of the leading causes of disabilities in 
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the U.S. [14]. Moreover, in the next two decades, this 
number is expected to increase dramatically due to age 
related eye diseases [2,7]. Visual impairment 
encompasses a wide range of visual function, from no 
vision, to loss of visual acuity, visual field or contrast 
sensitivity. Visual impairment affects wide aspects of 
life such as mobility [9], activities of daily living [5], 
cognitive function [12], and mental health [13]. Given 
the challenges people with visual impairment face in 
daily life, many assistive tools have been developed. 
These tools provide information mostly via non-visual 
sources, such as audio or tactile. However, learning a 
new mapping between a source of information and it’s 
meaning (e.g., a tone indicating an upcoming obstacle), 
can be time consuming and not useful. For example, 
sensory substation techniques require dozens of hours 
of training to master [15]. An easy way to convey 
visual information about a scene is by providing a 
verbal description, also known as audio description.  

Several assistive tools for people with low vision have 
incorporated audio descriptions to convey visual 
information about the environment or an image [1].  

Computer Generated Audio Descriptions 
Audio descriptions can be generated either by humans 
or by computers. Several studies have suggested 
assistive technologies powered by people who describe 
photos via crowdsourcing [1] or friends sourcing [8]. 
However, the cost and availability of human generated 
descriptions is high. Moreover, recent advances in 
computer vision provide an opportunity to enhance 
images and movies with automatic audio descriptions 
[4]. These audio descriptions include describing basic 
visual information about an image such as faces. 
Computer generated audio descriptions of images have 

been used to provide information for people with 
visually impairments on social networks such as Twitter 
[6] and Facebook [11]. Current automatic audio 
descriptors may not be precise enough or provide 
enough details to be useful in practice [8]. 

However, advances in computer vision make it 
plausible that future systems will be able to provide 
detailed audio descriptions of most, if not all, visual 
features in images and videos [4]. However, there has 
been little research examining what information is 
important in the audio descriptions for people with low 
vision. For example, audio descriptions of movies do 
not necessarily assist people with low vision [10]. 
Similarly, a recent study revealed that basic automatic 
audio descriptors might not specific enough for people 
with visual impairments to upload audio described 
images to Facebook [11]. Zhao et al found that 
participants wanted more information about the quality 
of the images and its esthetics. Another study showed 
that comprehension of video varies according to the 
type of information conveyed in audio descriptions: 
audio descriptions based on eye-tracking data from 
sighted viewers is more useful than the British standard 
audio descriptions [3]. 

In order to improve automatic audio descriptions, there 
should be more focus on user-centered design of such 
descriptions. To achieve that we propose to develop 
quantitative tools that evaluate the “usefulness” of the 
information provided by audio descriptors. Another 
possibility is to provide communication between the 
system providing the audio descriptions and the user 
via voice interfaces.  



 

Enhancing Audio Descriptions With Voice 
Interfaces 
The increase use of voice enabled assistants, such as 
Alexa, Siri or Google home, provide an opportunity to 
design communication between assistant tools and 
users. This possibility, to interact verbally with an 
assistant, both reduces the barrier to use for people 
with disabilities and can help enhance the quality of the 
information provided to the user. For audio descriptors, 
such an assistant can describe whether a target object 
is in an image and then answer follow-up questions 
about other objects in the image or provide more 
details about the target object.  

Design Challenges  
While there is a tremendous opportunity in automatic 
audio descriptions for people with low vision, there is 
still a gap between the user’s needs and current 
solutions. A user may prefer little information when 
performing a navigation task because of attention 
constrains on-the-go, but would like much more details 
when viewing an image at home or when shopping. 
User-centered design is needed to guide interactions 
and audio descriptions of such tools. We describe a few 
challenges when designing voice enabled audio 
descriptions interfaces:  

• What kind of information does a low vision user 
want? Information and level of description may 
depend on multiple factors such as users’ 
current task, preference, and the environment.  

• What is the “right” amount of verbal 
information? What kinds of sentences and 
words are most useful to describe visual 
information? 

• How can researchers rate whether the 
information conveyed by a system was useful?  

• What kind of questions would people with low 
vision ask a voice assisted audio descriptor? 
How can a system provide information that is 
enough to provide a general description of a 
scene but not too much to burden the user 
with details?  

Discussion  
We discussed the importance of audio descriptions for 
people with low vision. There is a unique opportunity in 
the field given the recent advances in computer vision 
technologies to provide computer generated audio 
descriptors. However, there is a gap between users 
needs and the content of audio descriptions. Voice 
assistance tools provide a possible solution to this gap 
by providing an interface between the information in an 
image and the user. For example, a user can ask 
questions about the image and the voice assistant can 
tailor the visual information it provides to the user.  
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