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Abstract

In films and TV shows a verbal commentary is included in order to help visually impaired people

follow the plot, access information on set design and costumes as well as other visual aspects of

the  production.  This  verbal  commentary  is  known  as  Audio  Description  (AD).  Newer  media

experiences  are  still  to  catch  up  in  terms  of  access  services,  and live  streamed  gaming  is  an

example of that.  Live streamed gaming is an emerging form of entertainment where video games

being played are streamed in real time to thousands of spectators. Visually impaired people are

already using text-to-speech software on the text chat of live streamed services; however, this

technology  does  not  exist  on  the  video  stream  yet.  This  PhD  project  takes  a  user-centered

approach to the study of the application of audio description to live streamed video games, by

analysing its use from both theoretical and technological standpoints. 

I. INTRODUCTION 

Visually  impaired  people  are  often excluded  from playing  video  games  as  very  few have  been

designed or adapted to allow people with vision impairments to play [1, 2, 3]. Except for text games

where blind players can use screen readers, audio games are the only ones fully accessible to blind

people [4].  This PhD will  focus on live streamed games. Before choosing to play a game, people

typically watch someone else playing it in a direct real-life situation or through Let's Play videos, and

nowadays increasingly through live streaming. Glas (2015) conceptualises this as vicarious play [5].

Live streamed games are part of this field of study. It is a new audiovisual phenomenon that lacks

accessibility  features  for  visually  impaired  people.  In  traditional  media,  such  as  cinema  and

television,  visually  impaired  audiences  have  access  to  audio  description  which  helps  them

understand the action [6]. But it is in theatre that we can mainly find live AD, [7] an approach that

could be applied to gaming experiences.  Although there might be similarities between live AD for

theatre and its application to game streaming, it is important to note the specific challenges involved

in the latter. For example, a live streamed game only exports the video stream of the game but game

events are needed to generate AD. Exporting them in real time is possible, although the latency

needs to be taken into consideration as the video stream is already delayed by a couple of seconds.

The proposed PhD project will explore the differences between a variety of media as well as reflect

on potential solutions.

II. RESEARCH PROPOSAL 

The main research question is: 

To what extent could generated audio description be used to make live streamed games accessible

to visually impaired people while ensuring a balance between information and entertainment?



Firstly,  the  use  of  both  games  and  live  streamed  gaming  by  visually  impaired  people  will  be

researched in order to determine the features currently available as well as the use of those features

by visually impaired gamers [8]. 

The technological advancement of audio description is perpetual [9]. When looking into accessibility

for video games, we can cite Microsoft, who is offering in-game text-to-speech of the community

chat in two Xbox games [10]. For live streaming, live AD could be used [7]. The Xbox added AD on

their  E3 events live streamed on the website Mixer [11].  For live streamed games, as it  is user-

generated content, having a describer for hours is impossible as it may be costly and pre-recorded

AD may be irrelevant as the player defines complex actions in real-time while playing. As a solution,

AD could be generated thanks to game events. Exporting the data out of the game will permit a text-

to-speech software to generate AD [12]. The important and relevant visual information needs to be

delivered  at  a  high quality  for  the user  [13,  14],  in  order  to  give  them the key  information to

understand  the  game  session.  It  is  crucial  to  consider  that  some  information  may  be  already

delivered through in-game sound. For example, if the player uses a gun in the game, it will surely

produce a recognisable sound: a gunshot. As a result, the AD does not need to describe this action as

it is already understandable through an in-game sound. On the contrary, describing a place (like a

room and the objects present in it) or a non-playable character (like a monster) may be key as this

information is usually only available through graphics. It is also important to notice that different

type of games may present different challenges for AD. A theoretical study can be performed in the

game design field in order to better understand the uses and the needs of visually impaired people.

Consulting visually  impaired gamers  on what  their  needs and expectations are  is  crucial  to  this

research. Nevertheless, AD of game sessions could also be inspired by AD in cinema, TV and theatre

as many studies explore key issues of AD in mainstream audiovisual media [13, 15, 9]. For example,

AD is often included between dialogue lines [6], live streamed game AD could also be triggered when

the streamer is not talking.

A technological study of game data collection and export will be useful for the proposed research

project. Nowadays, video games collect data for user analytics [16, 17]. Exporting data for AD could

be similar to user analytics data collection. Game analytics software could be asynchronous (export

data at the end of the game, for example) or synchronous (export data in real time). Studying how

the synchronous software are coded and implemented in games will  help build a real time data

exporter for AD.

At a CHI 2019 workshop on live streaming [18], I conducted a taxonomy of live streaming integration

in  games.  Sometimes  video  games  include  special  features  which  pertain  to  the  live  streaming

context [19].  Adding a real-time exporter of  data for generating AD could be a new feature for

games. In order to test this feature, a simple prototype will be created. The video game will send

data over the internet to a web server that will distribute it to users. A prototype will be easy to do

but  implementing  this  feature  into  commercial  games  may  require  a  partnership  with  a  game

publisher. However, some games are including tools that let developers modify the game. Then,

modding could be used to test the technology further in commercial games.

The  main  goal  of  the  prototype  will  be  to  explore  solutions  for  transforming  raw  data  into

understandable sentences for the text-to-speech software. These sentences need specifications such

as being descriptive, not redundant, and fairly short, among others. Furthermore, as different types

of games may present different challenges, it is proposed to focus on only one type of game as a

starting point. For example, it will be valuable to make a prototype on a first-person shooter game as



it is one of the most popular game genre nowadays.

A key issue for this PhD will be to merge the audio streams in a pleasant and entertaining way for

the user. Having the audio from the live stream, the AD of the game and the text-to-speech of the

community chat at the same level may require high levels of concentration for visually impaired

gamers, which may result in loss of enjoyment. Different solutions could be explored such as user-

control  of audio levels, panning (including binaural panning) and others [20, 15].  The user could

personalise the level of each audio source and place them around them in a 3d virtual space [21]. As

well as high quality AD [22], this will positively impact the sense of presence [23] and, as a result, the

user’s immersion. In addition, previous studies have shown that text-to-speech is not as engaging as

human voiced AD [24]. In order to provide an engaging experience, different solutions will have to

be tested with visually impaired gamers. 

III. MOTIVATION & PERSONAL STATEMENT

This PhD project will contribute to the increase of accessibility of live streamed games for visually

impaired people. I  choose to start to research in the live streaming field as this new medium is

increasingly popular.  There is an average of more than 1 million people constantly watching live

streams  on  Twitch  [25].  Including  visually  impaired  gamers  in  these  communities  by  improving

accessibility is only a first step towards increasing gaming accessibility.

The field of live streamed gaming is one I am familiar with as I conducted research on this topic

during my Masters studies [19]. This new medium involves numerous technical challenges related to

web technologies (real-time and latency, among others). My background in IT and web development

as  well  as  my  previous  research  experience  makes  me  an  excellent  candidate  to  conduct  the

research needed to advance the field.
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