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Figure 1: Our research on the customization of audio descriptions consists of three parts: 1) An interview study with 15 BLV 
participants to uncover their desires and preferences in audio descriptions customizations, 2) the design and development 
of CustomAD, a high-fidelity prototype that reflects the audio description customization preferences that emerged from the 
interview study, and 3) an evaluation study on the effectiveness and trade-offs of audio description customization. 

ABSTRACT 
Blind and low-vision (BLV) people use audio descriptions (ADs) 
to access videos. However, current ADs are unalterable by end 
users, thus are incapable of supporting BLV individuals’ potentially 
diverse needs and preferences. This research investigates if cus-
tomizing AD could improve how BLV individuals consume videos. 
We conducted an interview study (Study 1) with fifteen BLV par-
ticipants, which revealed desires for customizing properties like 
length, emphasis, speed, voice, format, tone, and language. At the 
same time, concerns like interruptions and increased interaction 
load due to customization emerged. To examine AD customization’s 
effectiveness and tradeoffs, we designed CustomAD, a prototype 
that enables BLV users to customize AD content and presentation. 
An evaluation study (Study 2) with twelve BLV participants showed 
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using CustomAD significantly enhanced BLV people’s video under-
standing, immersion, and information navigation efficiency. Our 
work illustrates the importance of AD customization and offers a 
design that enhances video accessibility for BLV individuals. 
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1 INTRODUCTION 
Blind and low-vision individuals (BLV) depend on audio descrip-
tions (ADs), verbal narrations of visual content, to comprehend 
videos [35, 51, 72, 94, 99]. Guidelines for authoring ADs outline the 
qualities that good descriptions should satisfy like descriptiveness 
and succinctness [7, 28, 72, 105]. A growing body of research focuses 
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on enhancing the efficiency of AD production while meeting these 
quality standards, either by supporting manual authoring with tech-
nologies [28, 36, 42, 60, 69–71, 75, 78, 92, 107, 108] or by automating 
the process [17, 61, 74, 100]. However, the premise of these efforts 
is that offering one good description for each video will satisfy 
everyone, which may overlook diverse preferences and needs of 
BLV individuals when consuming ADs. While such generic “one-
size-fits-all” ADs are generally accepted by BLV individuals [22], 
they may not be optimal. 

Despite the increasing interest in technological solutions for AD 
production, studies aimed to understand the diversity in AD needs 
and the demand for personalized ADs remain relatively sparse. 
Prior work has mentioned the inadequacy of generic ADs in fully 
meeting the needs of BLV individuals and has called for more in-
vestigations [54, 100]; still, the investigations were left as future 
work. Most relevant to the current work are recent studies by Jiang 
et al. and Chmiel and Mazur, which offer evidence showing that 
AD needs among BLV individuals indeed vary depending on the 
contexts in which videos are consumed [52] and the levels of vi-
sual impairments [22]. While informative, several critical questions 
remain unanswered. For instance, what specific characteristics of 
ADs are essential for personalization, and how can we effectively 
cater to such diverse needs? 

To extend the prior study in understanding BLV individuals’ 
AD preferences and explore ways for AD personalization, we ask: 
Is enabling BLV end-users to customize ADs desirable as a way to 
cater to diverse needs, and if so, what customization properties are 
perceived to be meaningful and important? How could we design a 
tool to support AD customization? And, how does AD customization 
affect video consumption, and how do BLV individuals perceive its 
impact? 

To address the first question, we conducted remote semi-structured 
interviews (Study 1) with fifteen BLV individuals. Participants first 
watched seven different types of videos with ADs, such as instruc-
tional videos and documentaries. We then asked questions to deter-
mine their interest in AD personalization, whether customization 
is a favorable approach to personalization, and which AD proper-
ties they consider important to customize. Participants’ responses 
suggested that AD customization could improve experience in con-
suming videos, enhance AD clarity, and increase video immersion 
and efficiency of information consumption. Our findings also re-
vealed that both content-related properties (e.g., length, emphasis) 
and presentation-related characteristics (e.g., speed, tone) could im-
prove how BLV individuals consume ADs. 

Motivated by the results of Study 1, we designed and developed 
CustomAD, a high-fidelity web-based prototype that enables users 
to customize both the content and presentation properties of ADs. 
Users could adjust content properties such as length and emphasis, 
as well as presentation properties including speed, voice, tone, gen-
der, and syntax by controlling values in form elements (Fig. 4). The 
CustomAD interface was designed for accessibility, allowing BLV 
users to navigate using keyboard shortcuts. Any changes to cus-
tomization settings were reflected immediately in the ADs, allowing 
the user to assess if the customized AD meets their liking. 

Using CustomAD as an apparatus, we conducted a remote evalua-
tion study (Study 2) with twelve BLV participants to investigate the 
effectiveness of AD customization and the tool’s usability. The study 

was a two (with vs. without customization) by three (entertainment, 
explainer, and tutorial videos) within-subjects design. Participants 
were asked to use CustomAD to watch six videos, two in each video 
type. Each video was accompanied by diverse set of AD versions 
for customization authored by a professional. To measure the effect 
of customization on video comprehension, we asked participants 
to identify specific information from the ADs. We assessed their 
accuracy and the time taken to complete these tasks. Additionally, 
we collected subjective metrics to evaluate the tool’s usability (e.g., 
Likert-scale responses measuring perceived usefulness and NASA 
TLX questionnaire to measure customization task load). The study 
concluded with a brief interview. Our findings showed that that 
participants’ accuracy in performing the information identification 
task was significantly higher with customization. However, they 
took longer to complete tasks, as they spent more time interacting 
with the customization interface. Subjective data suggested that 
using CustomAD was easy and comfortable, with a manageable 
cognitive load. 

In summary, our work makes the following contributions: 
• Findings from the interview study with fifteen BLV indi-
viduals that uncover the desire for customizing ADs and 
important customization properties. 

• The design and development of CustomAD that enables 
customization of ADs to suit BLV individuals’ preferences 
and needs. 

• Empirical findings from the evaluation study with twelve 
BLV participants demonstrating the effectiveness of AD cus-
tomization. 

2 RELATED WORK 

2.1 Audio Descriptions 
Legislation in many countries mandate provision of audio descrip-
tions (ADs) across various media, including television, cinema, and 
digital platforms [12, 16, 24, 25, 41, 62, 93]). For example, in the US, 
CVAA Title 2 [24] requires major broadcast and cable networks 
to make online videos accessible. The UK’s 1996 Broadcasting Act 
specify minimum numbers or percentages of programs and their 
duration that must be made accessible. As the response the broadcat-
ing act, UK’s TV broadcasters voluntarily have offering up to 20% of 
their airtime with ADs to further enhance accessibility [56]. These 
efforts have increased the availability of ADs, in turn improved 
how BLV individuals consume traditional visual media [62]. 

AD authoring guidelines, developed by organizations like the 
American Council of the Blind [7], DCMP [28], ADLab [4], and Net-
flix [72], also, prior works on visual descriptions (e.g., [70, 85, 86, 
100]) provide detailed recommendation on how to craft ADs that are 
useful for BLV individuals. These guidelines and research suggest 
what to include in ADs (e.g., focusing on the important visual con-
tent and progressing from the general to the specific [85, 86], avoid-
ing descriptions that can be inferred from the sound [7, 72], and 
providing right amount of information [70, 71, 100]), placement (e.g., 
ensure they do not overlap with dialogues [7, 14, 18, 28, 80, 94, 95]), 
and style of delivery (e.g., match the tone [7, 14, 80] and vocabu-
lary of the source video, use active voice [7, 18, 28, 80], acceptable 
speed [7, 28, 80], and avoid editorializing [7]). WCAG 2.0’s Success 
Criterion 1.2.7 [96] advocates for the implementation of extended 
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ADs, which temporarily pause audio and video in the original con-
tent to deliver important visual details, especially when the natural 
pauses in dialogue are not long enough for a detailed description. 

Prior research has explored technological solutions to facilitate 
AD authoring while adhering to these guidelines. For example, 
Pavel et al. introduced Rescribe, a system that helps novice authors 
craft inline extended ADs that seamlessly integrate with other 
video contents [75]. Chang et al. developed Omniscribe [20], a 
tool is designed for both authoring and delivering ADs tailored 
to 360° content. Chang’s approach enhances AD immersion by 
incorporating spatial audio, vibrations to signal scene transitions, 
and tracking head movements, introducing ways to present AD 
effectively for BLV individuals to enjoy 360° videos. 

Although these guidelines and technologies advance the goal 
of making videos more accessible, they implicitly emphasize the 
existence of an ideal AD that is presumed to suit each video, and 
so creating a “one-size-fits-all” AD could meet the needs of every 
BLV individual. This assumption, however, overlooks the diverse 
preferences, needs, and abilities within BLV individuals. This paper 
explores the variations in AD preferences and the specific properties 
that BLV individuals wish to customize. We also evaluate how such 
customization impacts video comprehension and immersion. 

2.2 Audio Descriptions Preferences 
Characteristics of ADs identified in prior work as crucial for BLV 
individuals may also be suitable for customization [17, 53, 63, 69– 
71, 75, 100, 107]. For example, Jiang et al., in developing Accessible 
AD, found that BLV individuals appreciate details related to the 
characters, background settings, and actions in videos [53]. Yuksel 
et al. showed that BLV individuals seek precise direction and mea-
surements, and emphasizing such information in cooking videos 
to be beneficial [107]. In developing and evaluating a tool that sup-
ports authors to create ADs, Pavel et al. found BLV individuals 
value ADs that offer extensive details without overlapping with 
the original audio track [75]. The relevance of these characteristics 
like content emphasis and level of detail would vary depending on 
the audience and context. Thus, they provide a starting point for 
examining variations in AD preferences and exploring potential 
customization. 

Some studies have explored the diverse preferences and informa-
tion needs of BLV individuals for visual media [21, 22, 52, 54, 62, 65, 
85, 86]. The work by Stangl revealed the varied description needs 
of BLV individuals, such as contexts of image use, types of sharing 
platforms, and the goal of the information sought [85, 86]; though 
their focus was on image descriptions, it is plausible such variations 
in needs exist for videos’s ADs, too. In fact, a study by Lopez et 
al. [65] suggested that BLV individuals demand personalized ADs 
that are tailored to their unique abilities and interests. Studies that 
are directly relevant to the current work include recent research 
by Jiang et al. [52] and Chmiel and Mazur [22]. Jiang et al. revealed 
BLV individuals’ preferences on levels of details and output modal-
ities for different types of videos [52]. Chmiel and Mazur found 
that, while BLV individuals generally preferred ADs that adhere to 
existing guidelines, variations in their residual vision affected pref-
erences on characteristics like character naming [22]. While these 
studies provide evidence of differences in individual preferences for 

AD delivery, they primarily focused on whether viewing scenarios 
and levels of visual impairment affect AD preferences. To comple-
ment and extend these findings, we conduct an interview study to 
explore the preferences for low-level characteristics of ADs, such 
as length, emphasis, speed, and voice, identifying which features 
are more desired for AD customization. Furthermore, through the 
design and evaluation of CustomAD, we investigate the objective 
effectiveness and subjective usability of end-user customization 
of ADs, providing insights into user interactions for personalized 
ADs. 

2.3 Customization of User Interfaces 
Previous research in Human-Computer Interaction (HCI) has high-
lighted the benefits of enabling end-users to customize various as-
pects of their digital environments. This includes customization of 
menus and toolbars [15, 27, 49], interface layouts [26, 37, 79, 83, 89, 
90, 101], content [43, 76], and information visualization [2, 10, 58]. 
Customization has shown to be effective in supporting the unique 
needs of individuals with disabilities, too. For instance, blind users 
have adjusted options for screen readers [3, 8, 84], online discus-
sion forums [91], navigation tools [11], audio books [68], graphical 
user interfaces [37], and augmented reality [67] to better suit their 
needs. The past work consistently supports that customization im-
proves digital tools’ usability and accessibility [45, 85, 86]. Thus, 
designing a tool that gives BLV individuals autonomy and con-
trol to customize the content and presentation of ADs could be 
a viable design direction for AD personalization. In this research, 
we explore what BLV individuals want to customize in ADs be-
yond basic AD toggling feature that existing video platforms like 
YouTube [106], Netflix [73], Disney+ [29], and Amazon Prime [6] 
provide. Our study is the first to design, develop, and evaluate the 
effect of AD customization on the video-watching experience of 
BLV individuals. 

3 STUDY 1: INTERVIEW STUDY METHOD 
We conducted remote semi-structured interviews with BLV in-
dividuals to investigate whether AD customization is viable for 
accommodating their diverse AD needs. The study also explored 
what customization properties are perceived as essential. 

3.1 Participants 
We recruited N=15 participants through snowball sampling [39]. All 
the participants completed the demographic questionnaire before 
the study. Among the fifteen participants (7 female, 8 male), six 
had congenital visual impairments, and nine acquired their visual 
impairments later in their life. Seven participants were totally blind, 
and eight were low-vision. The average age of the participants was 
42 years old (SD = 13.63, Md = 40). See the demographic information 
in Table 1. 

3.2 Procedure 
We conducted the study remotely over Zoom or FaceTime. Each ses-
sion consisted of a video-watching activity and an interview session 
in which we discussed customization viability and preferences. To 
expose the participants to various videos with ADs and to establish 
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Figure 2: Videos and their ADs used in Study 1. Each row represent a video. Video types are: music, instructional, enter-
tainment, campaign, explainer, advertisment, and documentary. Each participant watched all seven videos to increase their 
awareness of different AD contents and styles. 



Audio Description Customization ASSETS ’24, October 27–30, 2024, St. John’s, NL, Canada 

ID Gender Age Primary Occupation Level of Vision Visual Onset Diagnosis Frequency of Watching 

P1∗ Male 34 Freelance Blind Acquired 
Cataract & Retinal 
Detachment Everyday 

P2 Male 25 
Digital accessibility 
specialist Low Vision Congenital Glaucoma Everyday 

P3 Female 59 Tour guide Blind Congenital Cataract & Glaucoma Once a week 
P4∗ Male 26 Trainer and consultant Low Vision Congenital Retinal Dystrophy Undetermined 
P5∗ Male 42 Executive Low Vision Acquired Retinitis Pigmentosa Once a week 
P6∗ Male 41 Technology analyst Low Vision Congenital Retinitis Pigmentosa Everyday 
P7 Female 34 Receptionist Low Vision Congenital Phthisis Bulbi Everyday 

P8∗ Male 62 Retired Low Vision Acquired 
Congenital Sclerocornea & 
Glaucoma 

Everyday 

P9 Male 66 Retired Blind Acquired 
Congenital Cataracts & 
Glaucoma 

Everyday 

P10∗ Female 50 Senior manager Blind Acquired 
Central Retinal 
Artery Occlusion 

Once a week 

P11∗ Female 54 Part time tour guide Blind Congenital Retinal Detachment Undetermined 
P12∗ Female 39 Restaurant server Low Vision Congenital Maculopathy Everyday 
P13 Male 40 Call center agent Low Vision Congenital Cone Exstrophy Everyday 
P14∗ Female 26 Administrative assistant Blind Congenital Retinopathy of Prematurity Everyday 
P15∗ Female 29 Civil servant Blind Acquired Glaucoma Once a week 
P16∗ Male 24 Student Low Vision Congenital Retinitis Pigmentosa Everyday 
P17∗ Female 27 Coach and facilitator Low Vision Congenital Aniridia and Glaucoma Everyday 

Table 1: Demographic information of the participants for Study 1 and Study 2. P1 to P15 participated in Study 1. Participants 
annotated with an asterisk (∗) participated in Study 2 (ten participated in both studies). For level of vision, Blind indicates 
participants with total blindness and Low Vision represents participants with low-vision and legally blind participants. 

a common ground for the subsequent interview about customiza-
tion preferences, we asked the participants to watch seven videos 
of different types (Fig. 2). In the interview, we asked participants 
about their attitudes toward AD customization and their thoughts 
on how different customization properties could assist them in 
consuming ADs. For each property, we asked participants to rate 
their agreement to the statement, “The customization can help me to 
consume AD more effectively,” on a 5-point Likert scale (1 = Strongly 
Disagree to 5 = Strongly Agree). We also asked the participants 
for their rationale for the scores. Additionally, we invited partici-
pants to suggest any customization properties not covered by our 
customization properties list described in Section 3.3.2 that they 
believed could also enhance AD consumption. 

Our study procedure was approved by our institution’s IRB. 
Before the study started, the participants gave consent to participate 
verbally. Each session lasted for about two hours. We compensated 
participants with $40 for their participation upon completing the 
session. 

3.3 Apparatus 
3.3.1 Videos. To provide participants with a comprehensive and 
diverse experience with AD, we selected videos with a wide range of 
types for the video-watching activity. These video types included: 
(a) music video of a song, “Imagine That” [87], (b) instructional 
videos on making a cheese tostada [33], (c) an entertainment video, 
a clip from the movie “Lion King” [30], (d) a campaign video pro-
moting ADs on TV in Australia [9], (e) an explainer video on text-
to-speech [9], (f) an advertisement video showcasing Sony prod-
ucts [38], and (g) a documentary video featuring Maria, a visually 
impaired girl living in Nicaragua [19]. These videos were selected 
from reputable sources and featured high-quality AD crafted by 

experts. See Fig. 2 for the screenshots of each video’s scenes and 
their corresponding AD. 

3.3.2 Customization Properties. To understand customization prop-
erties preferred by BLV individuals, we compiled a list of properties 
by reviewing existing AD guidelines [1, 7, 14, 18, 28, 72, 80]. We 
identified six primary customization properties: speed, voice, format, 
tone, gender, and syntax which primarily pertain to the presentation 
aspects of ADs. Drawing from prior research, (e.g., [70, 85, 86, 100]), 
we also explored opportunities to enhance and customize the ADs 
content themselves. We examined the potential benefits of cus-
tomizing length and emphasis as proxies to adjust the verbosity of 
information and focus on desired content, respectively. We summa-
rized the list of customization properties in Table 2. 

4 STUDY 1: INTERVIEW STUDY RESULT 
We used a content analysis to iteratively code and analyze inter-
view transcripts [31, 46]. We transcribed the interview recordings 
using Whisper [82]. The first author reviewed all transcripts and 
generated the initial codebook through open and axial coding. Two 
authors then independently coded two transcripts, achieving a Co-
hen’s Kappa score (𝜅) of 0.81. The two authors resolved the disagree-
ment and coded three additional interview transcripts (𝜅 = 0.86). 
Three more transcripts were coded, resulting in a 𝜅 = 0.94 agree-
ment. The two authors resolved disagreements and finalized the 
codebook. One researcher used the final codebook to code the re-
maining interview transcripts. 

Participants generally responded positively to the customiza-
tion properties presented in the study. Most participants strongly 
agreed that customizing length (𝑀𝑒𝑎𝑛 = 4.20; 𝑆𝐷 = 0.86) and 
emphasis (𝑀𝑒𝑎𝑛 = 3.93; 𝑆𝐷 = 1.10) helped consume AD more 
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Properties Customization Properties Explanations Settings & Examples 
Content Customization 
Length [70, 71, 100] Length of the AD, which also acts as the proxy 

of the amount of information in the AD. The 
more verbose the AD, the more information is 
covered. 

Settings: Succinct^, Verbose, Very Verbose 
Succinct: Elsa looks at Anna sadly. 
Verbose: In a ballroom crowded with richly-dressed men and 
women, Elsa, a young white woman with blond hair, walks 
away from Anna, a young, red-haired white woman. Both 
wear gowns, Elsa’s more conservative. She also wears a tiara. 
Beside Anna is Hans, a formally-dressed brunet white man. 
Anna rushes towards Elsa, reaching for her hand. She pulls off 
one of Anna’s gloves. 

Emphasis[85, 86] Information category users could focus on 
in AD. We allow this property to be empty 
(<null>), so the AD will have a balanced infor-
mation emphasis. 

Settings: <null>^, Activity, Person, Object, Setting 
Activity × Succinct: Elsa sadly looks at Anna. 
Object × Verbose: In the ballroom, Elsa walks away from 
Anna. Elsa wears a conservative gown with a tiara, while 
Anna wears a tiara as well. Anna rushes towards Elsa, swiftly 
removing her glove. 

Presentation Customization 
Speed [7, 13, 28, 80] AD speed in the range of 0.25 to 2, with the 

increment of 0.25. Values greater than 1.0x 
denote users speeding up the video. Values 
below 1.0x indicate users slowing down the 
video. The default value is 1.0x 

Settings: A slider is provided for selecting speeds from 0.25x 
to 2.0x, with increments of 0.25. Default is 1.0x∗ 

Voice [1, 7, 14, 80] Voice that reads out AD, which could be human 
voice or synthesizer voice. 

Settings: Human^, Synthesizer 

Tone [7, 14, 80] Tone of AD, which could be monotonous or 
dynamic. 

Settings: Monotonous^, Dynamic 

Gender [72] Gender of the voice that reads out AD. Settings: Male^, Female 
Syntax [7, 18, 28, 80] Grammatical syntax of the AD. AD could be 

narrated in present or past tense. 
Settings: Present^, Past 
Present: They look at each other sadly. Hiding her ungloved 
hands, Elsa walks to the door, her cape trailing behind her. 
Other guests stare. Guest turn to look. 
Past: They looked at each other sadly. Hiding her ungloved 
hands, Elsa walked to the door, her cape trailing behind her. 
Other guests stared. Guest turned to look. 

Format∗ [7, 14, 18, 28, 80, 95] Inline or extended. Inline ADs are designed to 
fit naturally within the existing gap between 
dialogues in a video. Extended ADs are longer 
and require pausing the video to fit their full 
duration. 

-

Language∗∗ Customize the language of the AD to a lan-
guage that the BLV viewer understands. 

-

Table 2: Summary of customization properties explored in and emerged from Study 1. Settings & Examples column de-
scribes the options supported by CustomAD (options marked with ‘^’ are default). (∗) In CustomAD, format was automat-
ically adjusted depending on the length properties (i.e., when ADs were too long to fit in the available pause, which was 
usually the case for the Verbose and Very Verbose ADs, they were presented in the extended format). (∗∗) Language property 
emerged from the interview. We did not implement it in CustomAD because the videos were in English and all participants 
were fluent in English. 

effectively. They agreed that adjusting the AD speed was also de-
sirable (𝑀𝑒𝑎𝑛 = 3.87; 𝑆𝐷 = 0.64). They were neutral about voice 
(𝑀𝑒𝑎𝑛 = 3.33; 𝑆𝐷 = 1.11), format (𝑀𝑒𝑎𝑛 = 3.47; 𝑆𝐷 = 0.92), tone 
(𝑀𝑒𝑎𝑛 = 3.33; 𝑆𝐷 = 1.18), and gender (𝑀𝑒𝑎𝑛 = 3.67; 𝑆𝐷 = 1.05). 
Syntax customization was the only property that they perceived 
not beneficial. Fig. 3 summarizes the Likert-scale responses for each 
customization property. 

In an open discussion, three participants noted they would prefer 
not to customize ADs due to concerns about potential complexi-
ties associated with interacting with the setting user interface. For 

instance, P3, who self-identified as less tech-savvy, preferred mini-
mal interaction or even no customization despite recognizing the 
potential advantages of it. 

4.1 Participants’ Preferences on Customization 
Properties 

4.1.1 Length (Succinct, Verbose, Very Verbose). Most participants (N 
= 13) stated that they would appreciate the ability to customize the 
length of ADs, because it would allow them to tailor the amount 
of information to their individual preferences and satisfy their 
curiosity about a scene. 
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“I like it because, you know, different people have dif-
ferent preferences and curiosity. So some people might 
want to know more visual information, some people 
might want to know less.” - P1 

Six participants shared that the need to adjust AD length de-
pended on the type of video and their intention to watch it. For 
example, participants expected more detailed AD to fully follow 
the instructions in instructional videos that required complete un-
derstanding. P15 said, “It depends on the intention. For example, if 
it’s like an exercise video, then I will adjust it to be very descriptive 
because maybe I want to know what’s the accurate form [...]. But 
then if, for example, it’s like a music video or something similar, then 
probably I wouldn’t need a very detailed description.” (P15) 

4.1.2 Emphasis (Person, Activity, Object, Setting). Nine participants 
believed that customizing the ADs’ information emphasis could 
enhance the clarity and focus of the AD. The option was deemed 
particularly helpful as different videos have various intended learn-
ing outcomes, and participants may want to focus on different 
aspects of the content. 

“I think [emphasis customization is] good because every-
one have a very different appetite or interest. Let’s say 
for example, I’m going to be watching an instructional 
video. Then I would want more information on the activ-
ities. [...] So, that would help [to follow the instructions]. 
And then if, let’s say, I am watching a documentary, 
maybe I like to have [AD] to focus more on the people’s 
descriptions.” - P10 

On the other hand, three participants were concerned about 
lacking the knowledge to decide what emphasis property setting to 
choose. Thus, they suggested encouraging the creators to determine 
the information focus when creating the AD. 

It’s very difficult [to decide] the good setting for [em-
phasis] customization, especially for people who have 
not watched the video, you don’t even know what you 
want to focus on [...].– P8 

4.1.3 Speed (Slow, Fast, Original). Participants (N=12) mentioned 
that adjusting the speed enhanced the audio clarity of the video. 
For example, when the AD was too fast, the participant could slow 
it down, which helps to digest the AD better. 

Also, the adjustment of AD speed was mentioned by five par-
ticipants as a potential enhancement to information navigation 
efficiency while watching videos. It is based on their familiarity 
with consuming audio content at a faster pace. Increasing the speed 
enabled participants to quickly grasp the main message and navi-
gate to the desired information in the AD. 

Two participants reported that increasing the AD speed could 
potentially enhance their enjoyment of videos. In particular, when 
AD was presented in a synthesizer voice by default, which tended 
to be more robotic and monotonous compared to the human voice. 
The faster speed helped to maintain their interest and prevent them 
from losing focus. 

4.1.4 Voice (Human, Synthesizer). Nine participants preferred hu-
man voice over synthesizer voice and consistently chose the human 

voice option whenever possible. For this reason, voice customiza-
tion was deemed not useful. P14 said, “I think [...] anybody will 
always prefer a human voice because it makes the whole thing sound 
natural.” 

But, some participants pointed out the advantages of using a 
synthesizer. For instance, P8 noted that the synthesizer voice could 
be easier to adjust the pitch or tone without sounding unnatural. 
Additionally, P4 mentioned that the synthesizer can be easier to 
comprehend sometimes than the human voice due to the variability 
in human accents. 

4.1.5 Format (Inline, Extended). Nine participants expressed con-
cerns that extended descriptions negatively impacted their viewing 
experience because they disliked the idea of videos being paused 
abruptly. For instance, P4 said, “Sometimes you don’t want to cut 
into the flow of actual video itself. So that the [audio description] can 
be played seamlessly.” Nevertheless, the participants would be open 
to an extended format if it added value, such as providing more 
detailed descriptions during pause. Two participants were more 
positive; they mentioned that adjusting the format can enhance the 
clarity of the AD. Specifically, the extended version of AD allowed 
the participants to have more time to digest the information and 
understand it better. 

Format customization can be beneficial in different ways depend-
ing on the type of video (N=6). For example, P2 found that extended 
versions were particularly helpful for videos where the dialogue 
or monologue was unrelated to the visual content being displayed. 
However, in fast-paced videos like movies, participants preferred 
inline descriptions. 

“It really depends on the kind of video that you’re play-
ing. Okay, for example, some videos, that’s movies they’re 
very fast moving you will need something in-line. I 
mean you cannot pause it and then let the [audio de-
scriptions play]. It will break the flow and I will not 
enjoy that.” - P3 

4.1.6 Tone (Monotonous, Dynamic). Participants believed that cus-
tomizing the tone to fit into the overall video’s mood (i.e., dynamic 
setting) would enhance the immersion (N=9). P1 said, “Audio descrip-
tions can be sounded in a more “annoyed” tone to really emphasize 
that the user is annoyed with the situation. You know, it then conveys 
more emotion in the audio descriptions.” 

Other than conveying emotion, the different tones of AD can 
make the video more engaging and less monotonous. “Maybe [in] 
a love story, when the couple is happy, the describer can speak in a 
more upbeat tone. Then let’s say if they break [up], then the describer 
described in a very sad tone.” - P11 

4.1.7 Gender (Female, Male). Participants were mainly indifferent 
to gender voice customization as long as there was enough contrast 
between the AD and the dialogue or monologue narrator (N=6). 
Aligned with [72], regardless of the gender voice, the AD should 
contrast with most of the voices in the videos. 

4.1.8 Syntax (Present Tense, Past Tense). All but one did not find 
syntax customization to be meaningful. They believed that cus-
tomizing the syntax would not have any impact on consuming 
AD. However, one participant mentioned that having the option to 
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Figure 3: Summary of Likert scale questionnaire responses on customization properties preference by participants. Partici-
pants rated how much they agreed that the customization property could help them to consume AD more effectively 

present the AD in different syntax helps her to feel the temporal 
factor of the video, that is to indicate whether things are happening 
in the present or the past. 

4.1.9 Emergent customization property. While we designed our 
study to focus on eight customization properties (i.e., six presen-
tation and two content customization properties), additional cus-
tomization of interest emerged. Three participants recommended 
allowing users to customize the language of AD. Currently, AD 
in online streaming platforms is typically provided in the same 
language as the video’s language. While these platforms may offer 
dubbing options for the video, the AD remains in the original lan-
guage. P15 said, “Maybe language. Because sometimes I want to watch 
Korean dramas, but because there’s no dubbed [audio descriptions], 
then I can’t watch it.” (P15). 

4.2 Section Summary 
Overall, participants expressed that customizing properties like 
length, emphasis, speed, voice, format, tone, and language would pos-
itively impact video understanding, audio clarity, immersion, and 
information navigation efficiency. Also, customization would allow 
participants to have the flexibility to personalize their experience 
based on individual preferences. However, some concerns were 
raised about potential interruptions caused by specific customiza-
tion properties, such as format. Moreover, there is a need to have 
intuitive usability and reasonable defaults for those who are not 
tech-savvy or prefer minimal interaction and customization with 
the system. Lastly, participants expressed uncertainty about select-
ing desirable settings, e.g., determining the specific information to 
focus on for the emphasis property. 

5 CUSTOMAD: A HI-FI PROTOTYPE FOR 
AUDIO DESCRIPTION CUSTOMIZATION 

Insights from Study 1 shed light on BLV participants’ desire for AD 
customization, its perceived benefit, and the potential trade-offs 
tied to different customization properties. These observations has 
motivated us to conduct an experiment to substantiate utility of 
AD customization through a controlled study. As a groundwork 

to conduct the experiment, we designed and developed the high-
fidelity web prototype named CustomAD. 

CustomAD is a prototype designed to support AD customization 
for BLV individuals. The system consists of two main parts: a video 
pane on the left and a customization pane on the right (Fig. 4). 
Users can play, pause, and seek the video with the video pane. On 
the right side of the interface, there is the customization setups 
pane, which displays various customization properties that users 
can modify to tailor their experience. The interface can also be fully 
operated with keyboard shortcuts for accessibility (Appendix 1). 

Using CustomAD, participants can customize seven properties: 
length, emphasis, speed, voice, tone, gender, and syntax (Table 2). 
These customization properties are grouped into two categories: 
content and presentation. Content customizations focus on the 
length and emphasis properties, while presentation customizations 
involve speed, voice, tone, gender, and syntax. For each property, we 
offer two to four settings to choose from, except for the speed prop-
erty, where the user adjusts the value using a slider; the participant 
can adjust speed property from 0.25x to 2x in increments of 0.25 us-
ing the slider. This setting choice was inspired from existing video 
streaming platform like, YouTube, which allowed a speed range 
between 0.25x to 2x using slider. For length, the settings are succinct, 
verbose, and very verbose. For emphasis, participants can choose to 
focus the ADs on descriptions of activity, person, object, or setting. 
For the voice property, the options are human or synthesizer. For 
tone, the options are monotonous or dynamic. For gender, the options 
are male or female. And for syntax, the choices are between present 
and past. The default settings for length, emphasis, speed, voice, tone, 
gender, and syntax are succinct, null, 1.0x, human, monotonous, male, 
and present, respectively. Any changes in customization settings 
take immediate effect on ADs. 

The findings from Study 1 informed how we chose the list of 
customizable properties and how we designed CustomAD. For in-
stance, both length and format properties are made customizable 
by manipulating the length option; as a user adjusts the option be-
tween succinct, verbose, and very verbose, the system automatically 
switches the AD format between normal and extended AD format. 
This design decision was appropriate because most participants 
would want to have an extended AD that pauses a video to fit 
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Figure 4: CustomAD interface consists of a video player (left), which allows users to play, pause, and seek the video, and a 
customization pane (right) where users can customize the properties of ADs. The customization properties are grouped into 
content settings and presentation settings. The content customization adjusts the script’s content as users change the ADs 
length and emphasis. In presentation customization, users could adjust speed, voice, tone, gender, and grammatical syntax 
of the ADs to change how the ADs are read out. Users can also toggle the ADs on and off. 

an AD only when the long description added substantially more 
information. 

We applied speed customization across the entire video, not 
just the AD segment to minimize unnecessary silence when the 
participant is speeding up the AD. Though the majority considered 
syntax customization unnecessary, we kept this property to address 
possible long-tail user requirements. The videos we used in Study 
2 that we describe below were in English, and all participants were 
fluent in English. Thus, we left the evaluation the language property 
that surfaced through Study 1 for future research. We gave the 
participants the option of not to set a value to emphasis property 
and leave it empty for a more balanced emphasis on the information. 
This decision was also made to address the participants’ concern 
about not knowing what setting they should choose in information 
emphasis. 

6 STUDY 2: EVALUATION METHOD 
To investigate the effectiveness of AD customization for video 
consumption and to evaluate how BLV individuals perceive its 
impact, we conducted remote user study with 12 BLV people. 

The study is a two (with- and without-customization) by three 
(entertainment, explainer, tutorial videos) within-subjects design. 
We chose video type as our independent variable because videos’ 
visual content and AD presentation varied depending on the video’s 
intended audience, goal, and tone, which in turn could influence 
the utility of customization. To mitigate potential learning effect, 

we counterbalanced the sequence in which participants engaged 
with video customization and encountered different video types. 

6.1 Videos 
We used three different videos in our study—entertainment, ex-
plainer, and tutorial. We selected these video types because of their 
popularity among online video viewers [40, 77]. Although the list 
provided is not specifically for BLV individuals, we believe that 
what is commonly watched by sighted people should also be acces-
sible for BLV individuals. Beyond their popularity, these three video 
types also capture the diversity of the videos’ delivery styles, ob-
jectives, and ways of consumption which is suitable to evaluate the 
impact of customization on different video types. To see variability 
within the type of videos, we selected two videos to watch for each 
type. We chose videos that are about one- to two-minute because 
it is suitable for the duration of each study session. The videos we 
used are as follows (see the example scenes for each video in Fig. 5): 

• Entertainment Video 1 (EN1): Disney’s Frozen “Party is 
Over” [88], Duration: 49 seconds. A short clip of Disney’s 
Frozen that shows two main characters arguing in a ball 
reception. 

• Entertainment Video 2 (EN2): Frozen Movie Trailer, Dura-
tion [50]: 1 min 30 sec. A short animation video that mainly 
shows the characters, Olaf, a snowman, and Sven, and a rein-
deer fighting over a carrot, which appears to be Olaf’s nose 
in the snowy open area. 
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Figure 5: Videos used in Study 2. We used six videos of three types: entertainment, explainer, and tutorial. Each row repre-
sents a video. 
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• Explainer Video 1 (EX1): Web Accessibility Perspective – 
Video Captions [98], Duration: 1 min 17 seconds. This video 
explains the importance of video captions. The visuals in 
the videos illustrate how video captions are used in different 
circumstances, in which the visuals also complement the 
audio explanations. 

• Explainer Video 2 (EX2): Web Accessibility Perspective – 
Customizable Text [97], Duration: 1 min 17 seconds. This 
video explains the importance of having the ability to cus-
tomize texts in different interfaces. The visuals in the videos 
illustrate how customization is useful for catering to different 
user needs and abilities. 

• Tutorial Video (Tut1): 3 Ingredients Nutella Mug Cake 2 
Ways [59], Duration: 2 mins. This video shows a series of 
instructions for making two versions of Nutella cakes that 
are made in mugs. The video shows a top-down view of a 
pair of hands performing the cooking, all the ingredients, 
and the tools for cooking. Also, the video shows the text of 
the ingredient measurements. 

• Tutorial Video (Tut2): 1 Minute Office Chair Yoga – Yoga 
at Your Desk – Flow #1 [104], Duration: 1 min. This video 
shows a woman who is sitting on the chair she usually uses 
for work, demonstrating several yoga movements that can 
be done just by sitting on her office chair. 

6.2 Diverse AD Versions for Customization 
For each video, we worked with an expert audio describer to create 
a diverse set of AD versions. The expert has received professional 
training (i.e., Bonnie Barlow Creative Audio and Visual Describing) 
on audio descriptions and worked on multiple projects of creating 
ADs for over two years now. The expert, being a native English 
speaker, is particularly suitable for our projects as all our videos 
are in English. The expert generated fifteen distinct AD scripts for 
each video (see Appendix 2 for all the AD combinations scripts). 
These encompassed variations driven by the length property (i.e., 
succinct, verbose, very verbose), as well as combinations of the length 
and emphasis properties (3 length × 4 emphasis = 12 combinations, 
e.g., Succinct × Activity, Verbose × Person, and so on). For several 
videos, such as EN1, EX1, and EX2, were originally accompanied 
by the succinct version of AD. As a result, for these specific videos, 
the expert describers created only the remaining versions of AD. 

After receiving the AD scripts from the experts, we generate 
different versions of AD for Presentation Customization with Dup-
Dub.1 Using this website, we are able to generate different voices, 
style, gender, and tone which is particularly useful voice, tone, and 
gender properties. 

6.3 Participants 
We recruited twelve BLV participants who were familiar with AD 
(six males and six females, aged between 24 and 62; Mean = 37.92, SD 
= 12.34). Seven participants’ impairments were congenital, while 
five participants acquired their impairments later in their lives. 
There are five total blind and seven low-vision participants. Ten 
participants have also participated in the Study 1 (see Table 1). 

1https://www.dupdub.com/ 

6.4 Metrics 
To assess the benefits and drawbacks of AD customization, we 
evaluated several metrics fundamental to effective video consump-
tion. We measured participants’ video understanding, time cost 
and prototype usability, cognitive load, and perceived usefulness, 
particularly in clarity, immersion, and information navigation ef-
ficiency. The primary goal of watching videos is often to actively 
seek information to gain new knowledge, followed closely by enter-
tainment and enjoyment [40]. Thus, it was important to evaluate 
how customization plays a role in video understanding and im-
mersion. We also evaluated task completion time and frequency 
of customization settings changes to better understand the user’s 
interaction pattern with AD customization and its time cost. Also, 
we evaluated prototype usability, task cognitive load, and perceived 
usefulness as our Study 1 revealed they were also the main factor 
that affects the overall experience with AD customization. 

We used an information-seeking task as the proxy to gauge 
video understanding. We curated prompts that covered dimensions 
like person, activities, settings, emotions, video purpose, and nar-
rative, aimed to stimulate the information-seeking tasks. These 
dimensions were based on essential visual description elements in 
videos [85]. Please refer to Appendix 3 for all the prompts. We also 
collected the user interaction log that consists of the changes in 
customization and timestamp information. We used the log data 
to calculate task completion time and customization modification 
frequency. We also evaluate the system’s usability using the SUS 
questionnaire [55] and exit interviews. We measured cognitive de-
mand via the NASA Task Load Index (TLX) [23], using a 7-point 
Likert scale, like in previous studies [47, 48]. Additionally, partici-
pants completed Likert scale questionnaires and an exit interview 
to determine customization’s perceived utility across video types. 
They considered the statement: “Customization in [video types] en-
hances [clarity/immersion/information navigation efficiency] of audio 
descriptions.” We further discuss the participant’s rationale for each 
rating in exit interviews. 

6.5 Procedure 
At the start of the user study, we provided participants with a de-
tailed explanation of the research’s aims, the concept of customizing 
AD, and the upcoming tasks they will perform in the session. Also, 
we got their verbal consent to participate in the online study. We 
thoroughly explained the functionalities and the keyboard shortcuts 
available within the CustomAD system. Subsequently, participants 
used CustomAD to watch a total of six videos—two from each 
distinct video type (entertainment, explainer, and tutorial videos). 
Participants could do AD customizations for three videos, while for 
the other three videos, they were not able to do AD customizations. 
To familiarize participants with the CustomAD interface, we intro-
duced a practice video which is an explainer video of color contrast 
by W3C2 . This facilitated their engagement and familiarity with 
the prototype until they felt confident to progress to the primary 
task. 

After the participants were familiar with CustomAD, they started 
the information-seeking task, followed by answering the NASA 

2https://www.youtube.com/watch?v=a9kNUv6N8Rk&ab_channel= 
W3CWebAccessibilityInitiative%28WAI%29 

https://www.dupdub.com/
https://www.youtube.com/watch?v=a9kNUv6N8Rk&ab_channel=W3CWebAccessibilityInitiative%28WAI%29
https://www.youtube.com/watch?v=a9kNUv6N8Rk&ab_channel=W3CWebAccessibilityInitiative%28WAI%29
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TLX questionnaire after each video, and ended with subjective 
ratings of perceived usefulness and exit interview. We opted for 
information-seeking tasks as a proxy for video understanding be-
cause information-seeking is often the primary motivation behind 
watching videos and to gain an understanding of the video to ab-
sorb new knowledge [40]. In addition, we believed that answering 
these questions would also encourage the participants to perform 
AD customization, something they might have not been familiar 
with yet. The prompts were given before the participants started 
watching the video and the NASA TLX questionnaires were ad-
ministered after every video. After participants were done with 
the six videos, participants completed the System Usability Scale 
(SUS) questionnaire and the subjective ratings, along with the exit 
semi-structured interview. The study lasted for 2 hours. To ensure 
thorough analysis, we recorded and transcribed screen and audio 
interactions. We also recorded their interaction log at the backend, 
which consists of customization properties, setting changes, and 
timestamp information. Our study was approved by our institu-
tion’s IRB, and participants consented to participate in the study 
through verbal consent before the study started. Participants were 
compensated with $40 for their participation. 

7 STUDY 2: EVALUATION RESULT 
We adopted a mixed-methods approach and performed both quan-
titative and qualitative analyses of our data. We collected the video 
and Zoom screen recording, the answers to the information-seeking 
prompts, the survey responses to perform both quantitative and 
qualitative analyses, and the interaction log with the system. We 
reviewed the proportion of the questions in which the participants 
got the correct answer over the total number of questions. We also 
analyzed the NASA TLX task-load questionnaire Likert-scale re-
sults. We reviewed both the session recording and interaction logs 
to extract participants’ interaction with- and without- customiza-
tion conditions. We transcribed the exit interviews and grouped 
them according to (1) the perceived usefulness of the customization 
in general, also in different video types and (2) the usability of the 
system that supports the customization. 

7.1 Correctness of Information Seeking 
Prompts 

Participants’ performance in answering the prompts was signifi-
cantly higher in the with-customization condition (Fig 6). We ob-
tained the score by calculating the proportion of the questions in 
which the participants got the correct answer over the total num-
ber of questions per video. On average, scores were 0.83 (SD = 
0.16) with customization, compared to 0.42 (SD = 0.21) without 
customization. This trend extended across different video types. 
For entertainment, explainer, and tutorial videos, participants using 
customization achieved averages of 0.79, 0.83, and 0.88, respec-
tively (SD = 0.15, 0.17, 0.14). In contrast, scores for participants 
when consuming videos without customization were 0.45, 0.37, 
and 0.43, respectively (SD = 0.29, 0.16, 0.16). A Generalized Linear 
Mixed-Model (GLMM) analysis with binomial distribution family 
and logit link function, where the customization and the video type 
are the fixed effect and participant was the random effect, showed 
the difference in accuracy (𝑧 = 4.185; 𝑝 < 0.001) was significant. 
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Figure 6: Average correctness scores for completing in-
formation seeking tasks for different video types (enter-
tainment, explainer, tutorial) and interface conditions 
(without-customization and with-customization). The verti-
cal line on each bar represents standard deviation. 

GLMMs were particularly suited for regression analyses involv-
ing dependent variables bounded between 0 and 1. Additionally, 
GLMMs can effectively include the random effect to account for 
subject-specific variability for within-subject study design. This 
result suggests that customization enabled participants to tailor 
their AD, resulting in enhanced prompt accuracy, which indicated 
better video understanding. 

7.2 Time and Interaction Analysis 
Using the interaction log data, we calculated the duration partic-
ipants took to watch the video and answer information-seeking 
prompts. To cater to diverse videos’ original duration, we nor-
malized the value to duration per video minute. Table 3 offers a 
detailed breakdown of task completion time, presented in video 
minute units. The with-customization condition took longer com-
pared to the without-customization condition. Specifically, under 
the with-customization scenario, participants averaged 11.03 min-
utes per video minute (SD = 6.98, Md = 9.39). Conversely, the 
without-customization condition recorded an average of 6.69 min-
utes per video minute (SD = 6.98). The extended duration in the 
with-customization condition was anticipated as it is attributed to 
the time invested in the customization process. In addition, cus-
tomizable properties such as length and speed properties also ex-
tended video duration. 

In our evaluation of task completion time across different video 
types, distinct patterns emerged when comparing conditions with-
and without-customization. With customization enabled, partici-
pants took the longest on Entertainment videos, on average, at 
13.93 minutes (SD = 10.56 minutes), followed by Tutorial videos at 
9.28 minutes (SD = 3.45 minutes), and finally explainer videos at 9.87 
minutes (SD = 4.19 minutes). In contrast, without customization, 
the pattern shifted: Participants took the longest to complete tuto-
rial videos, which was 7.18 minutes on average (SD = 4.05 minutes), 
followed by entertainment at 6.52 minutes (SD = 4.04 minutes), and 
explainer videos, which was 6.38 minutes, on average (SD = 4.89 
minutes). A GLMM analysis with gamma distribution family and 
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Task Completion Time 
(per video minute) 

Condition Video Types Mean SD Md. 
without-customization Overall 6.69 4.23 5.60 

Entertainment 6.52 4.04 6.25 
Explainer 6.38 4.89 5.16 
Tutorial 7.18 4.05 6.79 

with-customization Overall 11.03 6.98 9.39 
Entertainment 13.93 10.56 12.91 
Explainer 9.28 3.45 8.96 
Tutorial 9.87 4.19 8.98 

Table 3: Summary of task completion time for without-
customization and with-customization conditions. We 
present the overall task completion time along with the du-
ration for entertainment, explainer, and tutorial videos. We 
have normalized the values to duration per video minute 
(pvm) as durations varied across videos. 

log link function, where the customization and video types were 
the fixed effect and participant was the random effect showed a 
significant difference in completion time between the with- and 
without-customization conditions (𝑧 = 5.733; 𝑝 < 0.001). 

From the interaction log, we also assessed the frequency of var-
ious customizations. The emphasis property was modified most 
frequently (N = 91), followed by length (N = 59), speed (N = 35), 
tone (N = 18), gender (N = 11), syntax (N = 11), and voice (N = 4). 
On average, customization patterns among participants were as 
follows: 8 for emphasis, 5 for length, 3 for speed, 2 for tone, and 
1 each for gender and syntax. Participants performed almost no 
voice customization. These trends mirror insights from our Study 
1. Participants had previously expressed a strong preference for 
length and emphasis customizations, emphasizing their value for en-
hancing video understanding. This was evidenced by their leading 
customization counts in Study 2. Participants held neutral opin-
ions on tone and gender customizations, as these settings were 
infrequently adjusted in Study 2. Interestingly, though syntax cus-
tomization was deemed less useful in the Study 1, some participants 
(N = 5) still opted for it in the Study 2. A closer examination of the 
data revealed a predominant preference for the “Present” syntax 
setting (Npresent = 8, Npast = 3). As for the voice property, despite 
some customization considerations performed by participants, the 
manual review indicated a dominant selection of the “Human” voice, 
matching the preference identified in our Study 1. 

During the exit interview, seven participants noted that the ex-
tended duration of the videos due to customization might be the 
greatest drawback to the overall experience. However, they also 
emphasized that the benefits of customization, such as gaining more 
visual information to understand the video’s content and making 
the video more engaging, outweighed the additional duration re-
quired. For example, P15 mentioned: 

"With customization, watching videos indeed have be-
come longer, but if that helps me to know more detail 
of the scene, why not?" - P15 

7.3 Usability 
CustomAD’s usability in the with-customization condition obtained 
a notable SUS score of 84.23 (SD = 11.92), placing it in the ‘Excellent’ 

usability rating. From our semi-structured interviews, a notable 
portion of respondents (N=10) emphasized the value of keyboard 
shortcuts for enhanced ease of use. 

"I like the fact that I can use keyboard shortcut, it makes 
navigation between customization properties simple 
and fast." - P6 

Additionally, participants (N=2) appreciated the streamlined, 
linear navigation and minimalist design, which was tailored and 
sufficient for task completion and improved video and AD con-
sumption. 

"From the keyboard shortcut and the voice navigation, I 
can feel that the system is very simple, clean, and easy 
to navigate. I think this is very important as customiza-
tion itself is very complex, so easy navigation between 
customization properties is very crucial." - P11 

Another notable feature was the instant reflection of customiza-
tion changes, allowing participants to immediately perceive modi-
fications without unnecessary delay. However, there was feedback 
from one participant regarding potential disturbance when the 
menu voice synthesizer played concurrently with the video. Po-
tential solutions suggested included the use of sound beeps in lieu 
of full-sentence customization readings or employing audio duck-
ing—reducing the background or video volume when vocalizing 
customization commands. In line with evolving viewing habits, 
three participants underscored the relevance of extending Cus-
tomAD’s compatibility to mobile devices, emphasizing their grow-
ing preference for mobile-based video consumption over traditional 
platforms like laptops or TVs. 

7.4 Task Load 
Overall, participants rated the task load as lower when using cus-
tomization than without customization while achieving high per-
ceived performance (Fig. 7). We report the mean and standard devi-
ation in tuple with the following format: Mean = (with-, without-
customization), SD = (with-, without-customization). Specifically, 
participants reported lower mental load (Mean = (3.67, 4.38); SD = 
(1.56, 1.69)), temporal load (Mean = (2.52, 3.05); SD = (1.69, 1.36)), 
effort load (Mean = (3.29, 4.24), SD = (1.31, 1.30), and frustration load 
(Mean = (2.29, 2.89), SD = (1.35, 1.40)) with customization compared 
to without customization. Moreover, participants also perceived a 
higher performance when using customization to answer prompts 
(Mean = (5.14, 4.05), SD = (1.49, 1.75)). We omitted the physical effort 
variable in NASA TLX, as the task didn’t involve any physical activ-
ity. A statistical analysis with Wilcoxon Signed-Rank test showed 
a significant difference in both effort (𝑊 = 20; 𝑝 = 0.04 < 0.05) and 
performance (𝑊 = 30; 𝑝 = 0.01 < 0.05). 

Our exit interview results also supported this. None of the partici-
pants found the customization process, particularly for information-
seeking tasks, to be difficult or excessively demanding. Considering 
the benefits they received from customization, participants were 
willing to tolerate the additional effort required. 

"If you talk about effort, of course, i need to put more 
compare to watching the videos without customization. 
I think this is given. But, i think it is still bearable, i 
still feel the overall task load is minimal, considering 
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the additional benefit, which is to enjoy and understand 
the video more, I would get from putting a slight more 
effort." - P6 

These results underscore the positive impact of customization. In-
terestingly, while the Study 1 highlighted concerns about increased 
effort and potential troubles with customization, our results indi-
cate the opposite. Participants’ reports of reduced task load suggest 
a favorable potential for adopting customization. The consistently 
low task load scores highlight the benefit of AD customization. 

7.5 Perceived Usefulness of Customization 
In terms of the perceived usefulness of customization, participants 
agreed that being able to customize contributed to better clarity, 
immersion, and information navigation efficiency of watching the 
video. Closer inspection at Fig. 8 reveals the rating scale is 6.33, 
5.92, 6 for clarity, immersion, and information navigation efficiency, 
respectively (clarity: SD = 0.65; immersion: SD = 1.16; information 
navigation: SD = 0.74). This result suggests a broad consensus: AD 
customization demonstrably improved the video’s clarity, immer-
sion, and information navigation efficiency. 

Delving deeper into the clarity, participants found advantages 
from the flexibility of information consumption enabled by the 
customization. The capacity to select pertinent information, also 
the ability to customize to an individual’s information preference 
and requirements, helped the participants to consume the AD more 
effectively. 

Participants mentioned the positive impact of customization on 
video immersion, though two cited interruptions as a drawback. 
The flexibility of AD length and emphasis emerged as particularly 

valuable, ensuring a nuanced capture of entire emotions and am-
biance. For example, adjustments to the emphasis property, espe-
cially choosing the “Setting” setting enhanced the understanding of 
the video’s narrative and ambiance better than staying with the de-
fault. The exit interviews revealed that customization options such 
as emphasis, length, and tone were particularly beneficial for par-
ticipants with residual vision (N = 2). For instance, P16 mentioned 
that emphasis customization allowed him to supplement his limited 
visual input and foster a more integrative viewing experience by 
obtaining information about the scene’s mood. 

“with some residual [vision], I can still somehow see 
visuals related to object and actions, sometimes, but 
maybe, not so much on the overall mood. Then, I decided 
to choose “Setting” [in emphasis property], which I think, 
then, I can obtain a better understanding of the mood, 
whether it is happy or sad.” - P16 

Though customization is perceived beneficial for good immer-
sion of the video, however, certain customizations, such as adjusting 
the length property, require the videos to pause to accommodate 
extended AD. This customization makes participants feel uncom-
fortable because the videos’ flow is interrupted most of the time. 
These findings are consistent with insights from the Study 1. 

The flexibility of customizing the content (length and emphasis 
properties) and presentation, especially change in speed property, is 
deemed beneficial in increasing information navigation efficiency. 
Our study required the participants to answer prompts and partici-
pants (N=5) found that customizing length and emphasis quickly 
helped them to obtain the information they needed. For example, 
P12 mentioned: 

“I think emphasis property is very useful to quickly get 
the answer I know. While answering the questions, I 
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was kind of deciding which category of information 
this question belongs to, for example, if the question 
is about a human or the person, then I quickly change 
the emphasis to “Person”, then I can quickly get the 
answer I need. Putting the task aside, in general, I like 
the fact I can customize the emphasis of information. 
With that, I can decide what information I want to 
mostly be informed about, perhaps, it also depends on 
the video I am watching.” - P12 

In addition to emphasis, speed was also perceived to be useful to 
increase efficiency (N = 3). Particularly, it is related to how quick or 
slow a user can obtain the necessary information in video content. 
For example, P1, who typically preferred to listen to videos at a 
slower speed, used to watch videos he found too fast multiple times 
to understand the content. However, by allowing him to adjust the 
speed, he could choose a pace that he felt comfortable with and 
could follow along more easily. 

“I like the ability to adjust the speed. For example, when 
some videos have very fast audio descriptions, or the 
video speed is generally too fast, I have to watch the 
video multiple times to understand the video, but being 
able to adjust the speed, allows me to choose which speed 
is more comfortable for me and I can follow, then I don’t 
need to watch the video multiple times” - P1 

8 DISCUSSION AND FUTURE WORK 
Our research aims to enhance the video-watching experience for 
Blind and Low Vision (BLV) individuals by enabling them to cus-
tomize Audio Descriptions (ADs). A formative study involving 
BLV individuals revealed a strong preference for AD customiza-
tion, highlighting key properties such as length, emphasis, speed, 
voice, format, tone and language. Building on these insights, we 
then sought conclusive evidence on the impact of customization 
on the BLV video-watching experience. To this end, we developed 
CustomAD, a high-fidelity web prototype that supported AD cus-
tomization. CustomAD let BLV individuals to tailor both the con-
tent and presentation of ADs, including properties such as length, 
information emphasis, speed, voice, tone, gender, and syntax. The 
evaluation results indicated that CustomAD significantly enhanced 
the video-watching experience for BLV individuals. The tool deep-
ened comprehension of visual content, increased immersion, and 
improved efficiency in information navigation. 

We discuss the trade-offs of customization and task load and du-
ration of videos. While our Study 1 revealed some participants’ con-
cerns regarding potential interruptions and cognitive load, Study 2 

alleviated this concern. Our analysis of NASA TLX results showed 
that participants felt AD customization imposed minimal cognitive 
strain. This minimal load might also be attributed to the system’s 
high usability, as indicated by its “excellent” rating on the SUS, 
which likely reduced perceived interruptions and mental demand. 
Moreover, the benefit of doing customization (e.g., obtaining more 
detailed information) seems to compensate for the added complex-
ity and possible extended video duration, making customization 
still favorable. 

8.1 Interactions for Adjusting Customization 
Options 

In CustomAD’s current design, BLV individuals manually adjust 
settings to align with their preferences. This autonomy to cus-
tomize the AD, while offering flexibility to match the ADs to what 
they prefer, has surfaced challenges; people lacked the contextual 
or objective knowledge needed to pinpoint appropriate settings. 
This challenge was particularly pronounced for properties like em-
phasis and tone, where the appropriate setting was influenced by 
the video’s context and learning objectives—factors users may not 
know in advance. Such feedback underscores the need for offer-
ing users good defaults and setting recommendations based on 
a video’s context or learning objectives. For example, the system 
could suggest popular settings chosen by prior viewers, thereby aid-
ing subsequent viewers in their customization choices. In addition, 
video creators should also play a crucial role in better communi-
cating the intended objective of the videos and assign good AD 
defaults. Beyond human-centric solutions, there is a compelling 
opportunity to leverage automation. The system could, for exam-
ple, analyze a video’s content and automatically suggest relevant 
emphasis settings. Additionally, leveraging a video’s sentiment and 
topic, e.g., [102, 103] could inform the preferable AD tone, guiding 
users between a monotonous or dynamic delivery. 

8.2 Generating Multiple Versions of AD 
In our study, we opted for professional audio describers to generate 
diverse versions of AD to explore customization properties. While 
this approach produced high-quality AD, it induced significant time 
and financial costs. For instance, the creation of a minute of video 
content required 15 distinct scripts (i.e., three different AD lengths 
and the combinations of 3 length × 4 emphasis properties), costing 
around $60 in total per video minute. Moreover, the turnaround 
time took more than a week, especially for visually complex videos. 
Given these constraints, there is an apparent need to explore more 
economical and efficient avenues. Notably, research by Natalie et al. 
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[71] underscores the viability of novice describers as a cost-effective 
alternative, although they often face challenges balancing quality 
dimensions such as succinctness versus sufficiency. An intriguing 
future direction might involve coupling novice-generated verbose 
ADs with Large Language Models (LLM) and perhaps also com-
puter vision (CV) models for automatic refinement. For example, 
LLM could help in summarizing tasks to produce AD in different 
verbosity levels (length property). Also, LLM could help in rephras-
ing AD that is specific to the description of “Activity”, “Person”, 
“Object”, and “Setting” (emphasis property) depending on the pri-
mary focus of the video detected by CV models. Leveraging this 
human-AI collaboration method could pave the way to address 
the identified challenges and signify a promising avenue in AD 
research. Furthermore, the prospect of fully automating AD gener-
ation for diverse customization properties is a compelling research 
trajectory. The growing field of intelligent visual descriptions in 
recent studies [e.g., [61, 81, 100]] indicates progress, though there 
is more to be done to fully achieve optimal quality in AD. 

8.3 AD Customization in Co-watching Activities 
In our findings, customization emerged as an enabler for enhanc-
ing video comprehension and immersion, allowing individuals to 
tailor AD to their preferences. The present study’s focus has been 
predominantly on the effect of customization for solo-viewing sce-
narios. However, this perspective may not directly translate to 
co-viewing experiences, where diverse preferences diverge, and 
individual adjustments can become a point of disagreement. When 
multiple viewers with distinct preferences watch content concur-
rently, an intriguing challenge arises: How might a system balance 
and accommodate these distinct preferences without prioritizing one 
viewer’s experience over another? Potential solutions could involve 
collaborative customization, where participants input their pref-
erences, and an intelligent system aggregates and weighs them 
to derive a consensus-based customization setting. Or, allowing 
the use of their individual headset, but still ensuring interactivity 
to support co-watching experience. However, as AD customiza-
tion remains a nascent field with limited empirical exploration, 
our study’s insights into its effects on solo-viewing remain rele-
vant. Future endeavors in this domain would benefit from delving 
into collaborative customization paradigms to enhance co-viewing 
experiences. 

8.4 Toward More Accessible Videos Players and 
Streaming Platforms 

We suggested existing video players and online streaming platforms 
to incorporate AD customization features on top of toggling AD 
on and off. Our research highlights both the desire and the bene-
fits of AD customization, which many current platforms overlook. 
Looking ahead, we envision evolving CustomAD into a plug-in 
compatible with popular video players like VLC and QuickTime 
Player, enhancing their AD delivery capabilities. Feedback from 
participants further underscores the importance of supporting AD 
customization for mobile devices. This is because most of them are 
consuming videos on mobile devices daily. In addition, given that 
approximately 4.18 billion individuals consumed video content on 

mobile devices in 2020 — a number that is expected to double annu-
ally [57] — optimizing CustomAD for diverse devices is essential. 
Moreover, online streaming platforms such as YouTube, Netflix, 
and YouDescribe could enhance accessibility for blind audiences by 
incorporating these customization features. Most video streaming 
platforms possess existing customization features, like speed, lan-
guage, and video quality adjustments, and showed that users are 
already familiar with them. Extending beyond these customization 
features and implementation, we envision extending customiza-
tion features to include AD customization features, enriching the 
viewing experience for BLV individuals. 

8.5 Broadening Customization to Other 
Audio-Visual Based Technologies 

Our study, while focused on traditional videos, highlights poten-
tial applications of customization for assisting BLV individuals 
across various visual-audio-based technologies. The core princi-
ples shared by conventional videos with AD and emerging tech-
nologies—reliant on visual and audio explanations for accessibility, 
such as AR/VR [20, 44, 64], remote sighted assistance (e.g., Be My 
Eyes [32], Seeing AI [5], Be Specular [34], and navigational tools 
(e.g., [66])—indicate a potential for applying AD customization in 
these technologies. For example, in the context of 360° videos, often 
used for BLV entertainment [20], education [44], or navigation [64] 
purposes, customization could allow BLV users to tailor informa-
tion emphasis and verbosity. Such customization capabilities may 
enable BLV individuals to filter out irrelevant information and focus 
on areas of interest, addressing the immersion and cognitive load 
trade-off in a full 360° viewpoint [20]. Similarly, customization may 
benefit remote-sighted assistance technologies, where users can 
specify details like information emphasis and length for clearer 
and more focused assistance to understand the surroundings. The 
customization capabilities can also extend to the presentation of 
instructions, including adjustable properties such as speed, voice, 
and gender. Moreover, these technologies should consider expand-
ing customization options to include properties such as viewing 
direction and the frequency of descriptions, which would be based 
on the distance at which the descriptions are triggered and read out.. 
Additionally, for audio-based navigation context, the ability to ad-
just instruction audio speed and length may significantly improve 
real-world mobility for BLV individuals. Customization adaptation 
not only preserves the essence of ADs in traditional video contexts 
but also broaden its utility to enhance world interaction for the 
BLV community. 

9 LIMITATIONS 
Study 2 assessed the value of customization for information-seeking 
tasks rather than pure content comprehension. This design choice 
was deliberate; we aimed to simulate scenarios of information seek-
ing and to actively prompt participants towards customization. 
While this was essential in designing the study, our approach might 
deviate from the typical viewing behavior of a BLV individual. Fu-
ture research could delve deeper, examining additional effectiveness, 
benefits and trade-offs of customization. 

Our study was conducted in a controlled environment, limiting 
our ability to assess the effectiveness of customization in more 
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naturalistic settings. Furthermore, the videos used in the study 
were relatively short. Although participants engaged with six videos 
for an average of eleven minutes each, totaling around an hour of 
exposure to CustomAD, we acknowledged that studying CustomAD 
usage with longer videos could provide additional insights into how 
customization settings persist or evolve over time. 

Field studies conducted in more organic, longitudinal settings — 
where BLV individuals customize their viewing experiences with-
out prompts — might shed the light the nuanced interplay between 
customization, video comprehension, and viewing experience. Ad-
ditionally, exploring community-driven and automated methods 
for dynamic customization in longer videos would be a valuable 
avenue for future research. 

10 CONCLUSION 
In this paper, we explored the potential benefits and challenges of 
audio description (AD) customization through an interview and 
an evaluation of a high-fidelity prototype for AD customization, 
CustomAD. The results of the interview study with 15 BLV partic-
ipants highlighted the perceived benefits of customization, such 
as enhanced clarity and understanding of video visuals, improved 
immersion, and increased information navigation efficiency. De-
spite these advantages, participants expressed concerns regarding 
possible interruptions and the challenges of determining appro-
priate customization settings due to a lack of prior knowledge 
of the video’s context and learning objectives. Recognizing these 
trade-offs, we designed and developed a high-fidelity prototype, 
called CustomAD, which supports customization of length, empha-
sis, speed, voice, tone, gender, and syntax properties. We conducted 
an evaluation using CustomAD with 12 BLV participants. This eval-
uation affirmed that customization empowers BLV users to enhance 
their understanding of videos, experience greater immersion, and 
incur minimal mental load. We concluded the study by discussing 
key insights and suggesting enhancements for CustomAD and sim-
ilar AD customization platforms. In particular, we see the potential 
in leveraging both crowdsourcing and automation to streamline 
the process of producing customized AD versions, informing the 
customization setting selection, effect on the co-watching experi-
ence, and integrating customization in existing video players and 
online. 
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