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Figure 1: Aggregations of all the filters developed and used in this paper: very small eyes, small eyes, big eyes and very big eyes (A,
B, C, D). Very close eyes, close eyes, spaced eyes, very spaced eyes (E, F, G, H). Very narrow face, narrow face, large face, very
large face (I, J, K, L). Very inward eyebrows, inward eyebrows, outward eyebrows, very outward eyebrows (M, N, O, P). Realistic AR
add-on (Q), Unrealistic AR add-on (R).

ABSTRACT

The main use of Augmented Reality (AR) today for the general
public is in applications for smartphones. In particular, social net-
work applications allow the use of many AR filters, modifying users’
environments but also their own image. These AR filters are increas-
ingly and frequently being used and can distort in many ways users’
facial traits. Yet, we still do not know clearly how users perceive
their faces augmented by these filters. In this paper, we present a
study that aims to evaluate the impact of different filters, modifying
several facial features such as the size or position of the eyes, the
shape of the face or the orientation of the eyebrows, or adding vir-
tual content such as virtual glasses. These filters are evaluated via a
self-evaluation questionnaire, asking the participants about the per-
sonality, emotion, appeal and intelligence traits that their distorted
face conveys. Our results show relative effects between the differ-
ent filters in line with previous results regarding the perception of
others. However, they also reveal specific effects on self-perception,
showing, inter alia, that facial deformation decreases participants’
credence towards their image. The findings of this study covering
multiple factors allow us to highlight the impact of face deformation
on user perception but also the specificity related to this use in AR,
paving the way for new works focusing on the psychological impact
of such filters.

Index Terms: Human-centered computing—Human computer
interaction (HCI)—Interaction paradigms—Mixed / augmented re-
ality; Human-centered computing—Human computer interaction
(HCI)—HCI design and evaluation methods—User studies

1 INTRODUCTION

Augmented Reality, as seen through the prism of the general pub-
lic, mainly concerns today applications that are available on smart-
phones, and use the stream of the phone camera to superimpose
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virtual content. For young people, applications such as SnapChat or
Instagram have taken on a central role in personalised augmented
reality. Users of these applications are able to engage in real-time
face figure distortion (e.g., making the eyes look bigger) and feature
addition (e.g., adding dog ears on top of a user’s face) which are
enabled by a variety of available filters. Filtered faces are today
some of the most predominant photos on social media [14], and not
only users spend some time looking at themselves through these
filters while taking selfies, they can as well use these filters on video
calls or video conference with applications such as SnapCamera1 or
less recent Live! Cam Avatar2 application, increasing their exposure
to this altered self-image.

In recent years, such filters have received an increased interest in
sociological studies, exploring for instance the long term impact of
“beauty filters” on self-perception and self-esteem [4, 25]. However,
these studies tend to focus on the filters designed to increase users
self-perception of attractiveness or cuteness and to study long term
effects. Up to this day, a lack of knowledge remains on how users
perceive their face when distorted by a large variety of filters and on
a short term basis.

Face perception has been at the center of a consequent core of
research, from which studies have highlighted that the appeal, in-
telligence and personality perception of human faces was strongly
influenced by specific facial features [2, 16, 17]. In particular, the
facial width-to-height ratio (FWHR), eye size and the distance be-
tween the eyes was found to influence the perception of,respectively,
dominance, trustworthiness and aggressiveness [1,6,29], dominance
and trustworthiness [10, 35], and intelligence in a human face [12].
These features were also found to influence the perception of at-
tractiveness in human faces, having for instance individuals with
larger FWHRs judged less attractive [6]. Furthermore, specific facial
features have been shown to allow humans to successfully recognize
expressions of emotion, showing for instance, that for fear, surprise,
anger and sadness the regions around the eyes have the highest
weights [32].

While the depicted studies highlighted valuable insights on the
link between facial features and the perception of human faces, they
tackle the perception of other peoples faces. Yet, self-face percep-

1https://snapcamera.snapchat.com/
2https://www.bbc.com/news/technology-56010156



tion differs from the perception of other faces as it involves different
cognitive processes [26]. Felisberti et al. explored the mechanism of
self-face perception with a focus on attractiveness, with one study
revealing preferences for eye size enhancement among participants
attempting to improve their own attractiveness via digital image
alteration [4]. This study however did not explore the link between
self-face features and self-face perception of personality traits, as
done in face perception studies. As of today, it therefore remains un-
clear how one perceives appeal, personality and intelligence of one’s
own face depending on specific facial feature alterations. Because
filters that distort face features, as created in Snapchat or Instagram
applications, are increasingly being used, we believe that it is impor-
tant to understand how users perceive their face through those filters.
In addition, the use of AR filters in videoconferencing could be used
to modify users’ perception and potentially also impact their behav-
ior. While self-face is perceived differently than other’s faces [26],
it is unclear whether facial features are also linked with appeal and
personality perception of human faces when ones looks at one’s own
face. Indeed, when participants in previous studies would evalu-
ate dominance, trustworthiness or other personality features, they
would look at pictures of people they do not know, while when we
look at ourselves, this perception is influenced by the knowledge we
have of ourselves and our individual differences. However, previous
works have highlighted the malleability of the self, showing that
self-face representation can be altered to include another person’s
facial features [23]. This encourages us to hypothesize that despite
the inner knowledge of one’s self, users may be inclined to associate
self-facial distortions similarly with perceived personality, appeal
and intelligence when looking at themselves through filters as when
looking at other faces.

To explore this hypothesis, we conducted an experiment in which
participants’ facial features were modulated through the use of
specifically designed Snapchat filters in order to evaluate their self-
face perception of appeal, personality, intelligence and emotion.
More precisely, we applied on participants face distortions on facial
features that were commonly addressed in face perception studies:
the size of eyes, face width, eyes spacing and eyebrows orientation.
Each of these filters were applied in two directions (e.g., eyes size
could be either big or small), and two levels of intensity, as we were
interested if the strength of the filter would impact self-recognition
and by extent facial traits judgements of self altered face. Moreover,
as filters often involve the addition of virtual content on the face, we
added two filters that would add something to the face, one realistic
(a pair of glasses) and one non realistic but common in Snapchat or
Instagram filters (cat ears and whiskers).

2 RELATED WORK

Augmented reality is a powerful technology that allows physical
environment to be overlaid with virtual content in real-time. While
there are a wide range of AR devices and applications, “augmented
mirrors” [9] are extremely popular with the general public, where
users view their mirrored image on-screen, and virtual content
can be added, or distortions to their facial image can be applied.
Among these applications, some are dedicated to marketing pur-
poses (e.g., trying commercial products on oneself, such as virtual
sunglasses [34]), while others are more for entertainment or to use
in social media (SnapChat or Instagram), and offer a wide range
of modifications to apply, such as virtual content superimposition
(e.g., cat ears) or distortion (eyes made bigger). Such applications
have received some interest in the last years in studies about self-
perception through AR mirrors and the relationship with customer
behaviour. However, previous work did not investigate in detail how
users would perceive their face through these AR mirrors. Studies
on face perception have highlighted many insights on how we per-
ceive others faces, and interpret these as personality or emotions.
However, these studies did not address the perception of facial traits

while observing one’s own face and the way users perceive facial
traits while looking at themselves in an AR mirror remains unclear.
In the first section, we present studies about face perception includ-
ing self-face and other-face perception and in a second section, we
present research about self-perception in augmented reality.

2.1 Facial Traits Perception of Real Faces

Human faces are processed in such a way that we instantly interpret
personality traits, emotions or evaluate attractiveness and appeal.
Through this mechanism, the appearance of each facial feature is
known to have an effect on the way facial traits are perceived [2].
More precisely, the traits perceived on faces can be divided into
several categories: personality traits, appeal or attractiveness, intel-
ligence and emotions, and are respectively influenced by different
facial features. For personality portrayal, the facial width-to-height
ratio (FWHR), i.e., bizygomatic width of the face divided by height
of the face, was shown to greatly influence the perception of threat,
and dominance in faces. People with wider faces were judged more
threatening and more dominant, especially for males [6]. Moreover,
male faces with higher FWHR tended to be judged less trustwor-
thy [22]. The size of eyes was also found to influence the perception
of personality, where faces with larger eyes were perceived as more
honest [35] and less dominant [10] than faces with small eyes. Eyes
can also be linked with perceived aggressiveness, where smaller eyes
are perceived more threatening [11]. The same facial features were
also found to affect the perception of attractiveness in human faces.
For instance, wider faces tend to be perceived less attractive [6].
As for the size of eyes, studies found that bigger eyes tended to be
associated with higher perceived attractiveness [24]. On the other
hand, eyes were also associated with perceived intelligence, regard-
ing their inter-distance. Faces that are perceived as highly intelligent
had a wider distance between the eyes [12]. In this study, FWHR
also seemed to influence perceived intelligence, with longer faces
being attributed higher perceived intelligence ratings. Furthermore,
specific facial features have been shown to allow humans to success-
fully recognize expressions of emotion [2,32], showing that eyes and
the mouth were of high influence, but also that more precise action
units on the face could influence the perception of specific emotions.
For instance, for fear, surprise, anger and sadness the regions around
the eyes have the highest weights and there is a tendency to focus
more on the brows in sadness [32].

Other studies explored how additional items placed on the face,
such as glasses, could impact personality, appeal and intelligence
perception [3,15]. In particular, Leder et al. [15] showed that people
may judge faces with glasses as less attractive, but more trustworthy
and intelligent.

2.2 Facial Traits Perception of Virtual Faces

The perception of facial traits of virtual humans has been addressed
in previous work [5, 31], exploring the perception of facial feature
manipulation for trait portrayal. Interestingly, while research from
Neuroscience suggests that real and synthetic faces are processed by
the brain in a similar manner [28], the interpretation of virtual faces
in terms of personality and appeal judgements tend to vary from
real faces. Wang et al. [31] used Second Life characters to explore
personality perception, and in contrast to human face studies, they
found no link between eye sizes and dominance ratings, and wider
faces were not judged to be less trustworthy. More interestingly, they
found that wider faces were perceived as less aggressive compared
to narrow faces, which is the opposite finding as for human faces.
Additionally, they noticed that when a virtual character appeared
eerie, trait judgements were either absent or inverted and they argued
that it could be explained by reaching a negative Uncanny Valley
effect [19]. Ferstl et al. [5] investigated the same question as Wang
et al. but with more realistic feature sizes. They found that narrow
faces were perceived more aggressive, more dominant and less



trustworthy, and wider faces were perceived less trustworthy and
less attractive. This study supported the finding that virtual faces are
perceived differently than human faces.

2.3 Self-Facial Traits Perception
Overall, previous research has brought valuable insights on how we
perceive human and virtual faces features. Yet, the way we perceive
other faces and our own face is not the same and involves different
cognitive processes [4]. Felisberti et al. explored the mechanism
of self-face perception with a focus on attractiveness, showing in a
study that when participants could alter some features of their face
to look more attractive on digital images, they tended to make their
eyes bigger [4]. This study however did not explore the link between
self-face features and self-face perception of personality traits as
done in face perception studies. In addition, this study involved
static images and to our knowledge, similar work was not transposed
to participants looking at moving mirror images of themselves. It
therefore remains unclear how one perceives appeal, personality and
intelligence of one’s own face depending on specific facial features
alterations, when looking at oneself on a mirrored video feedback.

The real-time modification of ones own self facial features could
potentially distort senses of self identity beyond recognition. The
ramifications of such illusions may be capable of inducing a type of
self-uncanny valley, where users consider their mirrored faces to be
merely the eerie resemblance of their own conceived self-identity.
Indeed, previous works have highlighted the malleability of the
self, showing that self-face representation can be altered to include
another person’s facial features [23]. It is therefore questionable
how self-face feature alterations could affect self-identification, and
how it could interfere with the perception of self facial traits like
personality, appeal, intelligence and emotion. Augmented Reality
offers the possibility to modify in real-time self-facial features and
has already been the support of studies on self-perception.

2.4 Augmented Reality and Self-Perception
There have been a number of studies exploring self-perception
through AR mirrors for marketing purposes (see [8] for a review).
For instance, Javornik and Pizzetti [9] explored self-perception
with an AR mirror having participants looking at themselves on
a tablet with the possibility to superimpose virtual makeup. They
showed that adding AR makeup could increase self-esteem and
purchase intentions of users. Another study explored the impact
of superimposed virtual sunglasses and found a relationship be-
tween participants body image perception and consumer experience
(unfavourable body image would lead to better AR consumer experi-
ence) [34].

Other research investigated the use of AR mirrors in social me-
dia such as in SnapChat and Instagram that can also add virtual
content on the face and sometimes distort its facial features. These
studies are mainly part of the sociological field and explored for
instance the long term impact of “beauty filters” on self-perception
and self-esteem [4, 25]. However, these studies either focused on
investigating the effects of virtual face augmentation on consumers’
self-concept and remained framed in the marketing context, or ad-
dressed the question of long-term effects of beauty filters from a
sociological and psychological point of view. We believe that there
is a lack of knowledge of the direct perception of the augmented
self-face as seen through these types of AR mirrors. In particular,
there is a gap in our knowledge around the roles played in perceiving
personality traits, intelligence, appeal and emotion in our own dis-
torted or modified faces, and the ways this differs from or resembles
our perceptions of both real and virtual human faces.

3 EXPERIMENT

The main aim of this paper is to explore how users perceive appeal,
personality, intelligence and emotion on their face when specific dis-

Figure 2: The experiment application interface. Left: Filter applied,
with green circles indicating the time spent on the 7 seconds. Center:
UI indicating to the participant that he must answer the questionnaire,
and which letter they have to refer in it for this filter. Right: The 3
seconds no filter phase that was presented between each filter.

tortions are applied to it through AR filters. To do so, we conducted
a remote experiment in which participants had to look at themselves
through different filters and rate how much they agreed on several
items related to self-face perception (see supplemental video for an
example of a participant completing the experiment).

3.1 Participants and Apparatus
43 participants volunteered to take part in the experiment. After
checking the data, 3 participants were removed because they re-
ported incorrect filters order. All the remaining participants passed
the data sanity check procedure detailed in Sect. 3.3.1. The remain-
ing participants included 20 males and 20 females, from 20 to 50
years old (M = 29.02, SD = 7.93). Most of them (32) described
themselves as “White or Caucasian”, 3 as “Asian or Pacific Islander”,
1 as “Hispanic or Latino”, 3 as “Multiracial or Biracial” and 1 as
“Other”.

Participants were recruited via general solicitations through in-
ternal emailing, mainly from the university campus. They were
naive to the purpose of the experiment, and were not paid for their
participation. They had normal or corrected-to-normal vision with
lens (due to the distortions applied to the face, participants that
could not see well without wearing glasses and that could not wear
lenses could not participate). The study was conformed to the dec-
laration of Helsinki. Before the experiment, participants were first
briefed about the experiment, signed an informed-consent form and
completed a demographic questionnaire.

Due to restrictions imposed by the Covid-19 pandemic, the ex-
periment was conducted by participants remotely, without the help
of an experimenter. The protocol was very detailed to ease the pro-
cedure. The experiment application was developed as a SnapChat
lens (AR mask that overlay your face with details) with the Snap Inc.
software Lens Studio. Participants had to download the SnapChat
application on their smartphone or tablet, and create an account. To
acquire the experiment lens, participants had access to a webpage in
which they could scan an image through the SnapChat application
which would directly lead them to the lens. A user interface on
the lens (see Figure 2) would guide them through the procedure of
the experiment, along with a form they had to complete in parallel
on another device. The experiment was conducted in French and
English, and participants performed the experiment in their native
language.

3.2 Filter Design
Filters used in the experiment were designed considering literature
findings on which facial features were likely to influence specific
facial traits (see Section 2). Therefore, we decided to design filters
that would modify respectively: the eye size, the eyes inter-distance



and the width of the face and the orientation of the eyebrows. Each
of these filters were changed in two directions (e.g., eye size could
be either big or small) and two levels of intensity. In Figure 1 (A, B,
C and D), we show the variations of the eyes size modulation (from
very small eyes to very big eyes). We introduced the two levels of
intensity because we were interested in two questions: First, does
the strength of the filter impact self-recognition? Second, does the
strength of the filter, and potentially self-recognition, impact facial
trait judgements of the self altered face? We also decided to include
two filters that would not distort users’ face but add virtual content
on it, as it is a common feature in AR filters. One was aimed to be
somewhat realistic and consisted in virtual glasses (see Figure 1, Q),
and the other was aimed to be completely unrealistic consisting in a
cat face effect with virtual cat ears and whiskers (see Figure 1, R).

The filters were designed in Lens Studio3, where it was possible
to create specific facial alterations in different filters. The software
allows to modify, in a proportional way, the distance between key-
points of the face4. This allows to adjust the filters to most faces
morphology. The values of the deformations were defined via the
state of the art data when it was possible, or empirically. In each
case, the two intensity levels were chosen to be approximately twice
each other and the low level could be called “subtle” while the high
level was “obvious”. We detail below the characteristics of the filters
used:

In total, we designed 18 different filters:
• Eyes size: reduced/increased by 5% and 10% in horizontal, and

15% and 30% in vertical.
• Eyes inter-distance: reduced/increased by 10% and 20%.
• FWHR: reduced/increased face width by 7.5% and 15%.
• Eyebrows: very inward, inward, outward, very outward.
• Added elements: Virtual glasses and Cat face (ears and whiskers)

3.3 Protocol
Before the experiment, participants were given information to ac-
quire the SnapChat lens necessary for the experiment and a link to a
Google form. The Google form contained preliminary information
for participants to get started on the experiment. Participants would
also sign a consent form, complete a demographic questionnaire and
they could then start the experiment. Participants were explained in
the online form how to set the camera of their phone to front-facing
mode, so they would see themselves, and they also received instruc-
tions about which distance should remain between their face and the
camera so that it would be properly displayed in the application.

The procedure then consisted in having participants looking at
themselves through different filters and answering self-perception
ratings on the online form after each. For each filter, participants
had to look at themselves onscreen for 7 seconds (some circles were
displayed around the head of participants and would turn green one
by one until the 7 seconds were done, see Figure 2, middle). Previous
work has shown that people make trait judgements as quickly as
100ms after seeing a face [21], but considering the originality of the
setup of having people looking at themselves with face alterations,
we decided to make the exposition longer up to 7 seconds. In
addition, participants were asked to keep a neutral face when looking
at themselves.

Each filter was identified with a UI on screen by its order in
the experiment as well as a letter, and participants had to refer
the corresponding letter in the form when ratings items about self-
perception related to this filter (see Figure 2, right). The first filter
participants would always start the experiment with, and the last
filter they would end it with, were always “neutral” filters, i.e.,
their video feedback without any alteration. For both neutral filters
participants would also rate the same items as for the altering filters,

3https://lensstudio.snapchat.com/
4https://lensstudio.snapchat.com/guides/face/face-effects/face-stretch/

which we aim to use as a baseline of participants self-perception,
but also to evaluate if exposure to all our filters would impact their
self-perception without altering filters. Furthermore, between each
filter participants would see themselves without any alteration for
3 seconds, but also without needing to answer questions on the
form after it. The aim was mainly to avoid the effect of transition
from seeing oneself with one filter to another. In that spirit, we also
randomized the order of filters for each participant, with a pseudo
randomization that would randomize but control that there should
not be two alterations in a row on the same facial feature (e.g.,
a filter making small eyes followed by a filter making big eyes).
After answering ratings for all filters including the last neutral filter,
participants had to answer a final short questionnaire that will be
detailed in the next section. In total, the experiment lasted between
20 and 30 minutes.

3.3.1 Collected Data

In this experiment, we were interested in two main things. Firstly, we
wished to determine if participants perceive personality, appeal, in-
telligence and emotion on their altered faces similarly to people tend
to perceive those traits on other’s faces. Secondly, to test if the inten-
sity of the alterations would affect these results and self-recognition.
In order to answer these questions, we asked participants to rate
on a 7-points Likert scale how much they agreed with several state-
ments for each filters (from Strongly Disagree to Strongly Agree)
on an online form. The statements were all of the same form “I look
like...” + a specific item. The items were divided in four categories
(Personality, Appeal, Intelligence and Emotion) and were chosen in
relation to previous work on face perception where facial features
were found to be linked with specific traits.

In the Personality category, we included the items Trustworthy,
Dominant and Aggressive. For Appeal, we used the items Attrac-
tive, Cute and Eerie. While the term “cute” is not as common as
“attractive” in studies on face perception, cuteness is considered as a
type of attractiveness [13]. We decided to include it as it is a term
commonly associated with SnapChat filters, used to characterize for
instance filters of dog or cat face and virtual glasses [14]. Eeriness
has been more assessed in studies exploring the perception of virtual
faces [5]. While looking at one’s own face with AR alterations is
different than looking at a fully virtual face, we believed that because
in our experiment participants had to look at a modified version of
their face, and not the face of someone else, they might perceive their
faces with alteration as looking strange, because of the difference
from their normal face. For this reason, we also asked participants
to rate for each filter how much they agreed with the statement “this
looks like me” on a similar 7-points Likert scale than other ratings.
These two items were also important in order to assess the impact
of the two levels of intensity of our filters. For Intelligence, we
used the item Clever. For Emotion we decided to restrict on only
two items, to avoid having too many variables. We used the items
Angry and Sad as they were the most likely to be influenced by
our eyebrows alterations. We also introduced two Control items:
Beautiful and Ugly, with the aim to allow us to control if participants
did not randomly answer the form. Indeed, the participants being
autonomous and alone while doing the experiment, it was important
to make sure it was done seriously without answering randomly. We
used the results of these questions to remove participant who did not
provide opposed answers for these items.

We also gathered demographic information (before starting the
experiment) and personality (at the end of the experiment) data from
participants. In terms of demographics, we were mainly interested in
gender as previous work had highlighted differences between male
and female participants in the way they perceived personality traits
in faces [6]. As for personality, we were interested in participants’
self-esteem as it was shown in previous work to interact with the
perception of self-face alterations on images [4]. More precisely,



Table 1: Main hypotheses of the study.

Group Facial
Traits

Facial Features Hypotheses

Personality Trustworthy Face Width P1: Wider male faces will be judged less trustworthy

Personality Trustworthy Eyes Size P2: Faces with bigger eyes perceived as more honest

Personality Trustworthy Virtual Glasses P3: Faces with virtual glasses will be judged as more trustworthy

Personality Dominant Eye Size P4: Faces with bigger eyes perceived less dominant

Personality Aggressive Face Width P5: Wider male faces will be rated more aggressive

Personality Aggressive Eye Size P6: Faces with smaller eyes perceived more aggressive

Appeal Attractive Face Width A1: Wider faces will be perceived less attractive

Appeal Attractive Eyes Size A2: Face with bigger eyes will be rated more attractive

Appeal Attractive Virtual Glasses A3: Face with virtual glasses will be rated less attractive

Appeal Cute Eye Size A4: Face with bigger eyes will be rated cuter

Appeal Cute Cat Face A5: Face with cat filter will be perceived cuter

Appeal Eeriness All Filters A6: Faces with low intensity alterations will not be rated as more eerie than normal face

Appeal Eeriness All Filters A7: Faces high intensity alterations will be rated as more eerie than normal face.

Intelligence Clever Face Width I1: Prolonged faces will be perceived as more intelligent

Intelligence Clever Eyes inter-distance I2: Wider distance between eyes will lead to higher perceived intelligence

Intelligence Clever Virtual Glasses I3: Faces with virtual glasses will be perceived as more clever

Emotion Angry Eyebrows E1: Faces with inward eyebrows will be perceived as angry

Emotion Sad Eyebrows E2: Faces with outward eyebrows will be perceived as sad

Resemblance “This looks
like me”

All Filters R1: Faces high intensity alterations will be rated as less looking like participants.

Resemblance “This looks
like me”

All Filters R2: Faces with low intensity alterations will not be rated as less looking like
participants.

Felisberti and Musholt [4] found in their study that self-esteem was
inversely correlated with eye, mouth and nose size manipulations
made to increase one’s attractiveness. We therefore used the same
scale they used in their study (Rosenberg Self-Esteem Scale [27])
with the assumption that some differences in attractiveness ratings
could be highlighted depending on participants self-esteem.

3.4 Hypotheses

We grouped our main hypotheses by our main trait categories: Per-
sonality, Appeal, Intelligence and Emotion (see Table 1). Our hy-
potheses regarding Personality were directly driven by previous
work findings on face perception, with the assumption that partici-
pants would associate modulations of their face width and eyes size
with judgements of trustworthiness, dominance and aggressiveness
similarly as in previous face perception studies [6, 10, 11, 15, 22, 35].
Our hypotheses regarding Appeal were similarly based on previous
findings highlighting connections between attractiveness, cuteness
and face width and eyes size. Yet, we also considered an additional
hypothesis regarding our cat face filter, assuming that this type of
filter, commonly characterize as “cute” in filters user community
would elicit higher cuteness ratings. As for eerie, we did not expect
specific facial features to impact this trait, but we expected that low
intensity alterations would not be perceived as more eerie than nor-
mal face, while high intensity alterations would be. For Intelligence,
we made the hypothesis that virtual glasses would make people rate
themselves as more clever, based on Leder et al.’s study on the in-
fluence of glasses on perceived intelligence [15]. We also assumed
based on previous work that narrower faces with wider eye inter-
distance would be perceived as more clever [12]. For Emotion, we
hypothesised that faces with inward eyebrows would be perceived
as angry and faces with outward eyebrows would be perceived as
sad. Furthermore, we hypothesised that participants would still rate
that their face looked like them with low intensity alterations, and

that they would rate that their face no longer looked like them with
high intensity alterations, regardless of filters. Finally, we expected
gender to impact the self-face perception as it did in previous work
(e.g. only wider male faces were rated more aggressive [6]). We also
expected self-esteem scores to interfere with attractiveness ratings
along with eye size modulation [4].

4 RESULTS

4.1 Statistical analysis
We computed the answer of the participants as a numeric indepen-
dent variable ranging from 1 to 7. The construction of the experiment
(by evaluating a reference filter) and a statistical analysis taking into
account the within-subject pattern of the experiment allows to mea-
sure the difference in perception between the ”normal” face and the
distorted version, which limits the noise in the data interpretation.
Due to the robustness of these method regarding not normally dis-
tributed data, when applied to Likert-scale analysis, and to prevent a
loss of information [18, 20], we used parametric methods to analyse
our results. First, we computed a one-way Analysis of Variance
(ANOVA) for each item, considering the filter as a within-subjects
categorical variable. Upon significance, we conducted per-group
analysis using Tukey’s HSD tests. To evaluate the effect of gender
(resp. self-esteem), we conducted two-way ANOVA, using gender
as a factorial factor (resp. the self-esteem score as a continuous
variable).

To help distinguish between effects due to links between items
and filter effects, a correlation matrix was also computed between
the score for each item, using the Pearson method.

4.2 Filters effect
When analyzing the results, we found a main effect of the filters for
all the one-way ANOVAs conducted for each item (with p < 0.001).
The per-group analysis of the Tukey HSD tests highlighted numerous



Figure 3: Participants answers, for each item, grouped by filter type. Significance of results from the Tuckey HSD post hoc analysis are reported as
stars. Comparison between the normal face and each filter is reported above the filter’s results, and other comparison are reported with brackets.
Only significant results among two filters of the same group are reported.



Figure 4: Correlation matrix between the score for each item, using
the Pearson’s correlation coefficient.

significant effects reported in Fig. 3. We choose to report only the
significant differences between two filters impacting the same feature
(e.g. between small eyes and big eyes) or between one feature and
the normal face. Comparisons between filters impacting different
features were then not reported.

4.3 Gender effect

As for the one-way ANOVAs, the main effect of the filter was found
significant across all items.

The two-way ANOVA reported a main effect of gender for “at-
tractive” (p = 0.036), “eerie” (p = 0.044), “beautiful” (p = 0.044)
and “resemblance” (p = 0.009). Male participants tended to rate
themselves as more attractive, less eerie and more beautiful than
female. We also reported interaction effects between gender and the
filters for “eerie” (p = 0.044) and “resemblance” (p = 0.026). Pair-
wise comparisons for “eerie”, conducted with the Holm–Bonferroni
correction, showed no significant effect. Nevertheless, they showed
interesting trends where females were more impacted by eye posi-
tion changes (p = 0.050 for sightly closer eyes and p = 0.092 for
very distant eyes). The pairwise comparisons for the “resemblance”
item showed that females felt less resemblance to themselves with
smaller eyes (p = 0.019).

4.4 Self-esteem effect

As before, the main effect of the filters was found significant across
all items. However, no other effect (main or interaction effect) was
found including the self-esteem score of the participant.

4.5 Correlation between items

The correlation matrix between items is presented in Fig. 4. Re-
sults show a positive correlation (> 0.3) between “ugly” and “eerie”
as well as a positive correlation between “dominant”, “angry” and
“aggressive”. Finally, a positive correlation was found between
“resemblance”, “cute”, “attractive”, “beautiful”, “clever”, “trustwor-
thy” and a negative correlation between these items and “ugly” and
“eerie”.

5 DISCUSSION

5.1 Personality
Our results show an impact of face width on participants self-reports
of trustworthiness, with very narrow faces being less trustworthy,
which therefore partly validates P1. However, it is worth noting
that the eye enlargement filters have a trustworthiness comparable
to the normal face, unlike all the other filters. Though, P2 is not
validated as self-faces with bigger eyes were not perceived as more
honest. Another interesting effect was found: if the size of eyes is
altered, independently of making them bigger or smaller, users will
rate their face as less trustworthy. This pattern was also identified
for the alteration of inter-distance between the eyes, and eyebrows.
One could therefore assume that the positive effect of eye size would
be counterbalanced by a general negative effect of the filters. Virtual
Glasses did not influence trustworthiness ratings, rejecting P3. For
dominance, we found that bigger eyes were perceived less dominant
than smaller eyes which validates P4. However, bigger eyes were
not found different than normal face. We also found that inward
eyebrows were perceived as more dominant, which was not part of
our main hypotheses but was expected. Similarly, we found that the
cat-face filter made participants perceive themselves less dominant
than without. As for aggressive, our results suggest that partici-
pants judged their face as more aggressive with smaller eyes, which
validates P6. Interestingly, results were only true when comparing
one’s face with smaller eyes and one’s face with bigger eyes, but not
comparing one’s normal face with one’s altered face (with smaller
or bigger eyes). This may suggest that the cognitive process of com-
parison between two modified self-faces is different than between
ones normal self-face and ones modified self-face. Furthermore,
face width did not impact self-face perception of aggressiveness,
rejecting P5.

5.2 Appeal
Our results on attractiveness did not show a strong impact of any
of the facial alterations, eye size and face width included, rejecting
therefore hypotheses A1 and A2. What was noted however is that
independently of the direction of the alterations, changes to eyes
size, eye inter-distance, eyebrows and face width tended to make
participants perceive themselves as less attractive. This result is quite
unexpected, and more precisely we were surprised that participants
did not find themselves more attractive with bigger eyes, since this
hypothesis was highly encouraged by the study of Felisberti et al.
where participants tended to make their eyes bigger on their face
to look more attractive [4], and by the common characterisation of
“beauty filters” that make the eyes bigger [4, 25]. While we tried
to design our eyes size alteration similarly to the common “beauty
filters”, it would be interesting to explore in future work different
type of eye size alterations and their effect on self-attractiveness
reports. Furthermore, Virtual Glasses did not influence attractive
ratings, rejecting A3. As for cute, we did not find the expected
effect of the cat-face filter on cute ratings. However, unlike attractive
ratings, eyes size impacted ratings of cuteness. Faces with smaller
eyes were perceived as less cute. However, results do not support
that faces with bigger eyes were symmetrically perceived cuter,
which therefore does not allow us to fully validate A5. Regarding
eerie, nearly all our face alterations were perceived as more eerie
than participants normal face, which was somehow unexpected,
as we thought less intense alterations would reduce the eeriness
impact. This is nonetheless true for only one intensity of face width:
a face a bit wider was not rated more eerie, while a face a bit
narrower was already rated more eerie compared to the normal face.
Moreover, we showed trends that females were more impacted by
eye position changes, suggesting that some modification of the face
would be perceived as more or less acceptable according to gender.
Virtual glasses also did not impact the results on eeriness, while
cat face did. Interestingly, this result suggests that realistic AR-



added-content does not seem to disrupt the appeal of one’s own
face, while unrealistic AR-added-content seem to increase eeriness
perception towards one’s own face. Yet, we acknowledge that we
only considered two different examples of this type of added content
AR filters, and more of them should be considered to really address
their potential influence on eeriness ratings.

Overall, the decrease in appeal perception of faces using filters,
and the fact that strong correlations were found between “resem-
blance” and many appeal traits suggests that users are disturbed by
the differences between their modified face and their normal face,
which reduces their perceived appeal.

5.3 Intelligence
Virtual glasses strongly influenced intelligence perception in partici-
pants self-face, as participants rated themselves as more clever with
virtual glasses than without, validating I3. While other assumptions
related to the virtual glasses were not verified, it is interesting that
virtual glasses have the same effect as real glasses on perceived
intelligence when added on the face with AR filters. Face width was
shown to have an effect on perceived intelligence, as participants
rated their own face as less clever when more narrow, which is the
contrary to previous work. Nevertheless, eyes inter-distance was
not found to influence as expected the perceived intelligence, as
both closer and wider eyes were shown to decrease the perceived
intelligence.

5.4 Emotion
As expected, eyebrow orientation had a strong impact on emotion
recognition, faces with inward eyebrows being perceived as more
angry than normal faces, and faces with outward eyebrows being
perceived as more sad, supporting E1 and E2.

5.5 Resemblance
Results highlighted that participants were always good at noticing
the difference between their own face and their face with filters.
Indeed, even when the alteration was of low intensity, participants
rated that they looked significantly different with filters than without,
which therefore rejects (R1). However, this is true for all filters
except one: the virtual glasses. It is even more interesting that
virtual glasses did not impact participants self-recognition, while cat
face filter, which is also a filter that does not distort but only adds
content on top of the face, did impact self-recognition. We believe
future work would be interesting to conduct in order to investigate
the impact of AR add-on filters realism on self-recognition.

5.6 Influence of gender
Results highlighted that male participants tended to rate themselves
as more attractive, less eerie and more beautiful than female partic-
ipants did. In addition, male participants tended to rate that they
looked more like themselves with filters applied than female partici-
pants did. An interesting trend was also highlighted showing that
female participants were more impacted by eye position changes
than male. An impact was also found of gender on the way par-
ticipants found that they looked like themselves with filters or not:
female participants were more unlikely to feel that they looked like
themselves with smaller eyes than male participants. It is difficult
to understand why gender seemed to impact several self-perception
dimensions in this context. Previous research on face perception
highlighted that an effect of eye size alteration was only significant
for female participants [7], which is in line with our results and
may suggest that women are more sensitive to change in their eyes.
The fact that women are more used to Snapchat filters than men
(in 2021, the percentage of women using SnapChat worldwide is
of 57,4% and for 40,9% of men5) may have impacted the way they

5https://www.statista.com/statistics/326460/snapchat-global-gender-
group/

perceive themselves through them. Overall, our results suggest that
some modification to the face would be perceived as more or less
acceptable according to gender. This could partly explain the impact
found of gender on certain traits.

5.7 Limitations and Future Work

First, our participants were mainly self reported as “White or Cau-
casian”. As such, more studies are needed to assess the effect of AR
filters for other ethnicities.

Then, results showed that participants usually found in themselves
less resemblance when using AR filters. To mitigate this effect, it
would be interesting in future work to use feedback to improve the
sense of ownership of modified faces. Visuomotor feedback could
be used by making participants perform expressions with their face,
and visuotactile by making them touch their face. We believe both
effects could contribute to a stronger enfacement illusion towards
one self altered face [30]. It would also be interesting to measure this
sense of ownership in order to measure a possible correlation with
the effect of filters in AR. Also, we focused here on the perception
only of one’s own modified face, but one could also compare these
measurements to other measurements made by displaying faces of
other people. This would also allow to verify if the face alterations
made with our filters elicit similar perception of others’ faces as
in previous work. In the present study, we were focused on how
participants rated how they looked like. In future work, we envision
investigating how participants feel when they use these filter. In Vir-
tual Reality, research highlighted how self-representation alterations
could lead to self-concept and behaviour modification [33]. Using
the findings of this experiment, it is then possible to propose filters
modifying their self-perception in order to further explore if AR
filters can influence human behaviour.

6 CONCLUSION

In this paper, we explored for the first time the self-face perception
of personality, intelligence, emotion and appeal traits with the use
of AR filters. Our results highlight that there is a similarity in the
way we perceive some facial traits in others and in our own face. In
addition, even small distortions of the face impacted participants self-
recognition, reinvigorating the idea that humans are highly attentive
to faces and to their own image in particular. We reported various
effects consistent with the state of the art, showing that features influ-
encing judgment can be applied to self-perception. In particular, we
observed that eye size was the most important parameter, affecting
the self-perceived aggressiveness, anger, cuteness and dominance of
the users. Eyebrows orientation was also very effective to convey
emotions as sadness and anger. However, our results also revealed
specific effects of AR filters, which show that these effects can be
reduced in this particular situation, and even more so when the user
no longer recognizes himself in the image. Especially, the more the
face is distorted, the less resembling and the more eerie the image
of the person is considered, which has a negative impact on the
perception of all the usually positive traits.

It is commonly said that today’s communication is happening
more and more through screens, increasing greatly our exposure to
a video feedback of ourselves. This is even more true in these recent
times of pandemic. In this context, and considering the important
use of filters in these communication means, it seems important to
evaluate the impact of such a distorted representation of ourselves,
and we believe that the results of the present study lay the first
foundations for research to evaluate the psychological impact of AR
filters on self-perception.
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McCormick. Evidence from meta-analyses of the facial width-to-
height ratio as an evolved cue of threat. PLOS ONE, 10(7):1–18, 07
2015. doi: 10.1371/journal.pone.0132726
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