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ABSTRACT

Makeup and cosmetics offer the potential for self-expression and
the reshaping of social roles for visually impaired people. However,
there exist barriers to conducting a beauty regime because of the
reliance on visual information and color variances in makeup. We
present a content analysis of 145 YouTube videos to demonstrate
visually impaired individuals’ unique practices before, during, and
after doing makeup. Based on the makeup practices, we then con-
ducted semi-structured interviews with 12 visually impaired people
to discuss their perceptions of and challenges with the makeup pro-
cess in more depth. Overall, through our findings and discussion,
we present novel perceptions of makeup from visually impaired
individuals (e.g., broader representations of blindness and beauty).
The existing challenges provide opportunities for future research
to address learning barriers, insufficient feedback, and physical and
environmental barriers, making the experience of doing makeup
more accessible to people with visual impairments.

CCS CONCEPTS

+ Human-centered computing — Empirical studies in acces-
sibility.
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1 INTRODUCTION

For the estimated 44% of the US population that regularly uses
cosmetic products [53], a makeup practice constitutes one of the
most important avenues toward self-expression and self-care. De-
spite this fact, there is a near-absent representation of makeup use
by people with visual impairments, a worldwide population of at
least 2.2 billion [96]. Makeup practices are equally prevalent and
meaningful for people with visual impairments, and embedded in
a rich constellation of culture and identity signifiers [66]. “When
I first lost my eyesight, I was quite sad that I couldn’t look in the
mirror. Applying makeup is a way that I can control my appearance
again,” said Lucy Edward, CoverGirl’s first blind beauty ambas-
sador [66]. Although visually impaired people utilize various tips
and tricks in makeup application [39], there are profound barriers
to participating fully in such efforts of self-expression; purchasing,
using, and vetting makeup remains inaccessible [79]. For instance,
makeup products have a high reliance on visual information, as
many manufacturers do not tactilely differentiate between colors
and formulas in their product lines [81]. Nonetheless, people with
visual impairments are attentive to their appearance in the same
proportion as sighted peers, especially in spaces that are guided
by social norms around makeup [79]. With Edward’s testimony
in mind, we believe there remain many opportunities for research
that furthers the self-expression and personal well-being of people
with visual impairments (e.g., [60, 88]).
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To support people with visual impairments in cosmetics, com-
panies like L'Occitane and Proctor & Gamble have made some
progress by attaching braille label9(] or non-braille tactile mark-
ers [8Q on their cosmetic packages. Furthermore, existing assis-
tive technologies for people with visual impairments in navigation
[1], text recognition 23, object detection 1, blind photography
[12 44, and color detection §9 may be helpful for individuals
researching cosmetic products online and in-store, as well as using
products independently. Many existing accessible crowdsourcing
platforms, such as BeMyEye8][and Aira [2], connect people with
visual impairments to sighted volunteers, which may provide more
detailed feedback and instruction on makeup applicatié §].
While research in this area is growing, assistive technologies are
still limited in their scope to functional activities such as browsing
online content (e.g.,97]), or indoor and outdoor navigation (e.g.,
[1]) rather than expressive activities. For instance, even where
assistive technologies can be helpful in di erentiating basic colors,
none are currently sophisticated enough to di erentiate tones in a
nude eye-shadow palette, much less match to a user's skin color or
out t. Because these existing technology approaches do not support
users in all important aspects of the task, we rst seek to understand
cosmetic practices as an essential mode of expression for people
with visual impairments. We then focus on the perceptions and
challenges of makeup as an everyday task, which may be enhanced
through technological development. As such, the aim of this work
is to address the knowledge gap around e ectively supporting the
expression and independence of people with visual impairments
during the makeup process. To achieve this, we explore the follow-
ing research questions from the perspective of people with visual
impairments:

RQ1: What are the existing practices around makeup and
cosmetics?

RQ2: Whatis the importance and perception of doing makeup
and cosmetics? And why?

RQ3: What are the existing challenges around makeup and
cosmetics? And how could HCI research contribute to solv-
ing challenges with makeup and cosmetics for people with

visual impairments?

To understand RQ1, we rst conducted a YouTube video analysis
with 145 videos relevant to how people with visual impairments
do their makeup. We show nuanced information related to unique
practices of makeup by people with visual impairments before,
during, and after doing makeup (Section 3.2). Based on the makeup
practices extracted from the video analysis, we then conducted semi-
structured interviews with 12 people with visual impairments who
have experience with makeup and cosmetics to explore RQ2 and
RQ3in-depth. The interview ndings further illuminate individuals'
perceptions of makeup; both the meaning of makeup to people
with visual impairments and its role in social interactions (Section
4.2). We then present novel challenges that people with visual
impairments are currently facing (i.e., learning barriers, insu cient

Lietal.

2 RELATED WORK

In this section, we describe related literature to provide a founda-
tion for our work. First, we present existing literature that explores
the meaning of makeup and cosmetics to people with visual im-
pairments (Section 2.1). We then show the enabling and assistive
technologies for people with visual impairments that may bene t
speci ¢ steps of the makeup process (Section 2.2). In the last section,
we describe existing technologies and research for makeup (Section
2.3).

2.1 The Social Meanings of Makeup for People
with Visual Impairments

Makeup and cosmetics contribute to a consumer culture regarding
personal reinvention and transformation, forming rituals that allow
people to express di erent aspects of their identitie$d. Makeup
may reify gender roles as a rite of passage toward adulthood, or
otherwise subvert gender through its applications in queer per-
formance spaces and fashioAq. Makeup has also historically
functioned as a proxy for professionalism, and upward mobility
for female-presenting employeeg3 social pressures which have
been repeatedly highlighted by critical feminist scholarshg].

In response to critiques of socially-mandated makeup use, many
makeup-lovers have recently reclaimed their capacity for personal
expression. In the widespread 2015 YouTube movement The Power
of Makeup, creator NikkieTutorials challenges makeup shaming
by stating that makeup can instead transform you into whom you
want to be [49. Indeed, individuals may spend signi cant time de-
veloping makeup practices to express evolving standards of beauty
[72, or feel themselves as part of a communit®9g. Di erent cos-
metic styles could also assist individuals in changing how their
facial appearance is externally perceiveg]. Throughout these
facets of meaning, it is clear that makeup is a socially complex,
embodied practice that reaches far beyond the visual gaze.

For visually impaired individuals, the ways in which makeup
furthers identity are equally important. Yet, due to the subjective na-
ture of evaluating one's own visual appearance, conducting a beauty
regime may not always be as straightforward as it is for sighted
individuals [79. Overall, there is a lack of overall understanding of
the social complexity of makeup for people with visual impairments,
including its implications for self-perception and in-group status.
As such, we explore how individuals' makeup practices change
according to common social contexts (e.g., employment, shopping
[59 89), including when people with visual impairments might ask
sighted people for assistance with di erent aspects of the makeup
process 79. We o er this in-depth exploration of makeup-related
practices and challenges from the perspective of people with visual
impairments.

2.2 Enabling Technologies for People with
Visual Impairments
Existing accessibility issues in makeup and cosmetics in uence

feedback, physical and environmental barriers) (Section 4.3). We the ways that blind people navigate their makeup purchases and
further discuss the design guidelines and potential opportunities in  how they use makeupq9. In the HCI and Accessibility communi-
considerations for assistive makeup technology based on makeup ties, prior literature explored technologies that assist people with
meanings and perceptions, and solutions towards novel challenges visual impairments in various activities of daily living (e.g., cook-
(Section 5). ing, gaming) [L5 31, 50 60 62. Existing research such as web
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accessibility p5 99, media accessibility45 85, object recogni-
tion [10 19 31, 42, tactile design B2 35, color identi cation [74],
and indoor navigation 1, 83 97 may be adapted to improve the
makeup process for people with visual impairments. We divide this
prior work into three categories online learning by people with
visual impairments, visual assistance for interacting with inaccessi-
ble interfaces or environments, and physical and tactile design for
visually impaired individuals.

2.2.1 Online Learning by People with Visual Impairméemist

research has explored online accessibility issues and created guide-

lines for web accessibility. Makeup products are available online
both for shopping and browsing, and existing research that focused
on making web interfaces accessibl@5] 99 would assist peo-
ple with visual impairments in searching for the makeup product
that they are interested in. Beyond searching for makeup products,
many people with visual impairments now use online media con-
tent and MOOC:s (i.e., Massive Open Online Courses) for learning
(e.g., b5 85). In addition to searching and learning from online
media content, existing work on supporting people with visual
impairments to share their images or videos may further improve
the overall experiences of learning makeup styles and products
[9, 85].

2.2.2 Visual Assistance for Interacting with Inaccessible Interface%

or EnvironmentTo interact with inaccessible spaces or interfaces,
prior research has used computer vision to identify objects in the en-
vironment and components in digital interfaces (e.d.0[27,31, 7Q).

For example, Bigham et all{j leveraged crowd workers to help
visually impaired individuals recognize various objects. Guo et al.
[37] introduced Vizlens, an accessible mobile app that supports peo-
ple with visual impairments to interact with inaccessible interfaces
through crowdsourcing and computer vision. Beyond recognizing
a speci c object or interacting with interfaces, color identi ca-
tion applications (e.g.,74) through computer vision could also
be enhanced to assist people with visual impairments in choos-
ing and recognizing products with di erent colors (e.qg., lipsticks).
To purchase makeup products, it might be inevitable for people
with visual impairments to visit stores (e.g., Sephora) physically.
Therefore, prior work on indoor navigation (e.g.1,[83 97]) could
assist people with visual impairments when navigating from a mall
entrance to a speci ¢ makeup store.

2.2.3 Tactile Design for Visually Impaired IndividuBésiond us-
ing mobile technology and computer vision to support people with
visual impairments with daily activities, many researchers explored
tactile design for people with visual impairments as a more inclu-
sive approach (e.g.1[, 32 35 5€]). For example, Guo et al3f]
presented a crowdsourced fabrication pipeline to assist people with
visual impairments to create physical labels with 3D printed aug-
mentation of tactile buttons. Furthermore, He et aBf introduced

a novel toolchain to create tactile overlays for touchscreens.

Our research builds upon prior work agnabling technologiésr
people with visual impairments. Although existing technologies
might be bene cial toward aiding people with visual impairments
with some makeup and beauty steps (e.g., object recognition), there
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is a lack of domain-speci c nuance and capabilities to support
visually impaired individuals in makeup.

2.3 Existing Technology for Makeup

Prior research has explored di erent approaches to reduce the e ort
of makeup steps through technology, such as providing makeup rec-
ommendations44, 64 75 76, recording and sharing makeup logs
[71], improving makeup creativity 93, developing instructional
makeup videos$4], enabling interactive makeup experiencetq

and supporting marginalized groups in makeup(. For example,
Jain and Bhatti 44 developed a multimodal cosmetic advisory sys-
tem that leveraged face recognition and color detection to provide
recommendations based on skin tones. To support the creativity
of makeup processes, Treepong et &3[introduced an interac-
tive face makeup system that combined 3D face modeling, tangible
interfaces, projection mapping techniques, and a drawing system
that allowed users to interactively design their makeup that en-
hanced creativity. As additional examples in learning makeup styles,
Truong et al. P4 showed the approach of combining computer
vision with transcript text analysis to provide hierarchical tutori-
als from instructional makeup videos automatically, and Chang et
al. [17] used content-based voice navigation for how-to videos in
makeup tutorials. Beyond supporting makeup just for the general
ublic, Chong et al.2( created a makeup recommendation system
or transgender individuals through automatic facial recognition
systems. Although prior research explored technologies for makeup,
these applications and solutions are highly reliant on vision. For
example, the interactive face makeup system that Treepong et al.
[93 showed would require certain visual capabilities to use, such
as positioning the face in the camera's eld of view and placing
precise commands in the system. Therefore, there remains work
to be done around technologies that bene t people with visual
impairments not only in domain-speci c ways, but also through
accessible means.

3 YOUTUBE VIDEO ANALYSIS

To understand the overall makeup practices for people with vi-
sual impairments, we choose to rst perform a content analysis
on YouTube videos. We focus on YouTube both as a rich online
space for accessibility research, p(d, and as a hub for a diverse
community of makeup users and beauty-focused content creators.
Speci cally, many blind YouTubers, such as Molly Burkeg and
Lucy Edwards 25, create content around the signi cance of wear-
ing makeup as visually impaired individuals, while also Iming
tutorials for members of their community. As such, our research in
this space allowed us to understand the practices of makeup use
directly from an active community of visually impaired creators.
Our analysis of YouTube videos on blind makeup provides rich ex-
amples of practices that complement and present more diverse and
nuanced information that we leverage in our interviews with vi-
sually impaired people for in-depth understandings of perceptions
and challenges. In this section, we rst show both searching and
Itering procedures of the YouTube video analysis (Section 3.1.1).
We then describe the coding process and data analysis approach
(Section 3.1.2). Finally, we present ndings from our YouTube video
analysis (Section 3.2).



CHI 22, April 29-May 5, 2022, New Orleans, LA, USA

3.1 Method

3.1.1 Video Searching and Filtering Procedtuicelsroadly under-
stand the overall makeup practices for people with visual impair-
ments, we used the depth- rst random sampling method to nd
videos relevant to the makeup practices of visually impaired people.
Similar to prior research of searching steps (e.d,,d0 61]), we
combined vision-related keywords (e.g., blind, visually impaired,
visual impairment, low vision) and makeup related keywords (e.g.,
makeup, cosmetics, beauty)) to serve as our searching keywords.
To come up with these, researchers rst started with basic searches
(e.g., blind makeup) then gradually added other combinations of key-
words from resulting video titles or descriptions (Table 1). Adopting
the approach of Komkaite et al5g], we terminated the search with
the speci c keyword if the resulting page no longer included any
relevant videos.

Table 1: The searching keywords used in the YouTube video
analysis. A depth- rst random sampling method was used
to nd videos relevant to makeup practices of visually im-
paired people.

Searching Keywords

Blind Makeup, Blind Cosmetics, Blind Beauty, Blind GRW
Blind Makeup Tutorial, Blind Beauty Step-by-step, Visua|
Impaired Makeup, Visually Impaired Beauty, Visually Impair
GRWAM, Visually Impaired Makeup Tutorial, Vision impairme
Makeup Tutorial, Low Vision Makeup

M,
ly
ed
nt

Our initial video dataset covered 160 relevant videos collected
before July 14th, 2021. We then ltered out individual videos if: 1)
the video did not include any makeup practice nor tips; 2) both
the person applying and the person getting makeup did not have
visual impairments (e.g., blindfolded); 3) the video had poor audio
and video quality; 4) the video was duplicated; 5) the video was not
English-based. After the ltering, we ended up with 145 videos (V1
- V145) in the nal dataset. Among the 145 videos in our dataset,
most videos were uploaded in 2019 (35), while others were uploaded
in 2020 (33), 2018 (28), 2021 (15), 2017 (11), 2015 (9), 2014 (7), 2

Lietal.

3.2 Findings: Practices of Makeup by People
with Visual Impairments

In this section, we present the practices of makeup by people with
visual impairments from YouTube video analysis. We rst present
how people learn makeup and available resources. We then describe
how visually impaired individuals select and identify makeup prod-
ucts and styles. Afterward, we show the practices often utilized
by people with visual impairments in applying makeup. Last, we
present how they self-assess their makeup and ask for feedback.

3.2.1 Learning Makeuphroughout the makeup learning process,
people with visual impairments often refer to online content devel-
oped by other blind people. Byatching makeup videos from
content creators with visual impairments , they were not only
motivated (V45, V101), but also learned about existing blindness-
speci c tips and practices (V21, V45). For instance, V101 mentioned:
[I was] obsessed with makeup when | was a young girl and watched
YouTube videos about makeup tutorials. That's where the passions
come from.Makeup videos created by people with visual impair-
ments tended to be more accessible in terms of details in the narra-
tion, and most of them explicitly described the product information
and the look of the product when it is applied (V34, V35, V51, V66,
V92).

In addition to watching video tutorials from people with similar
disabilities, we found that people also prefitarning from peo-
ple with similar complexion or demographic background  to
reduce the e ort of asking sighted people for feedback and help.
In V26, the content creator commented:always like to watch
the makeup tutorial videos or product reviews from another content
creator who has exact skin color as | do. That reduced my concerns of
whether a speci ¢ product will look good on my skin color.

3.2.2 Makeup Selection and Identificatidfe found that visually
impaired individualsselect products with which they can eas-

ily discern the amount used during the makeup process. For
example, they used products with pump buttons to measure out
how much was coming out (V69, V91). In V69, the content creator
§pgmented:By using the pump buttons of my CC cream, it allows

(5), 2013 (1), and 2012 (1). The 145 videos were from 77 YouTubdne to easily track the exact amount | have applied or need to ap-

channels with the highest number of videos (9) coming from the
Lucy Edwards channel24. The average length of videos was 904
seconds (ranging from 60 seconds to 4130 seconds).

3.1.2 Data Analysighe video analysis mainly consisted of two
steps: open-codingll§ and a nity diagramming [ 34. To analyze

the 145 videos we collected, three researchers rst open-cod& [

all videos independently. Then the coders met and went through
the codes of each video. When there was confusion or con ict on
any code, the coder explained that code, and then three coders
discussed until they reached a consensus then modi ed the code. A
list of codes was consolidated after the discussion. The same three
researchers then performed a nity diagramming34 to group

the codes into candidate themes and re ne the themes in terms
of de nition and naming, iteratively. Finally, we generated four
themes and 23 codes. We describe and report the ndings based on
the four themes in the following subsection.

ply. Another criterion in choosing products was théelihood

of encountering errors due to vision barriers . In order to pre-
vent errors, people with visual impairments preferred tools with
short handles that they can control easily to mitigate limitations

in depth perception (V11, V58, V65), old dry mascaras that leave
fewer clumps (V5, V66, V71), and sponges that leave fewer streaks
on the face (V65, V75). Additionally, V89 further mentioned the
importance of having long-lasting solutions to reduce the e ort of
re-application.

We distilled several strategies that people with visual impair-
ments use to distinguish products they own. First, we found that
they leverage the physical shape of the products to di eren-
tiate them (e.g., V34, V51) (Fig. 1(a)). The creator of V1 mentioned
the importance of the unique tactile shape of the produétny tac-
tile di erentiation is a game-changeFor products that lack unique
physical shape, people with visual impairments added custom tac-
tile markers (Fig. 1(b)), such as braille stickers (V4, V6, V22, V30,
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