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Figure 1: We investigate the perceived personality of synthetic individuals (e.g., F1F2, F2F1) created by mixing face and body of
two real people (F1, F2) and assess the influence of the originals’ facial appearance and body movements.

ABSTRACT
In this paper, we investigate the perceived personalities of face
swaps and how they relate to the personalities of the real people
used to create the synthetic individuals’ appearance and movements.
Given that face swaps have become nearly indistinguishable from
real humans, they offer a promising direction for the fast creation
of realistic avatars. To investigate the usability of face swaps as
avatars, we perform an experiment assessing their personality on
the Five-Factor Model, their eeriness and appeal, as well as effects
due to familiarity with the original individuals. Our results indicate
that face swaps are perceived similarly to real humans and are
affected by familiarity. Furthermore, we find a stronger influence
of the body and movements on the perceived synthetic personality,
especially for their extroversion and conscientiousness.

CCS CONCEPTS
• Computing methodologies → Perception; Virtual reality; •
Applied computing → Psychology.
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1

INTRODUCTION

Communication is one of the most fundamental elements of our
everyday live. While communicating with others, our message is
not only conveyed by words but strongly influenced by visual information like facial expressions and gestures [3, 23]. When direct
conversation is not possible, avatars can help to bridge the gap of
missing visual cues during online conversations between humans
or even serve as visual representation when interacting with machines. Therefore, the creation of conversational avatars has great
potential in various scenarios. Due to the strong impact of visual
information, the movements, expressions, and appearance of an
avatar can influence how the person or agent is perceived.
In this paper we assess the perception of face swaps – synthetically generated individuals as a mix of two people – in the context
of their usability as conversational avatars. More specifically, faceswapping is a technique to create a synthetic person by combining
the body and movements of one person with the face of another
person (see Fig. 1). Face swaps generated by recent approaches
can be created with minimal manual intervention and are nearly
undetectable for human observers [33, 38], with new methods even
further improving their quality and generation speed [7, 44]. Moreover, a perceptual study found that face swaps are able to generally convey the same emotions as the corresponding source real
videos [39]. As these developments indicate that face swaps are
becoming more and more human-like, they could be valuable assets
in creative fields like movie creation or be used in communicative
scenarios as avatars or interactive agents.

IVA ’22, September 6–9, 2022, Faro, Portugal

Leslie Wöhler, Susana Castillo, and Marcus Magnor

Figure 2: Our stimuli: Videos of 3 females (F), 3 males (M), all intra-gender and 2 inter-gender swaps (labelled as body-face).
For these scenarios, however, it is not only important that emotions are conveyed as intended but also that the face swaps can
communicate a personality matching the creator’s intentions. In
general, personality describes how humans – or in this case avatars
– interact with their surroundings, also reflecting their behaviors,
ambitions, and values [29]. Therefore, the personality of an avatar
has a strong influence on how it is perceived by humans and how
pleasant the interaction feels to them. This raises the questions
on how the personality of face swaps is perceived and whether it
directly derives from the corresponding real individuals.
To address these questions, we analyze the personality of face
swaps based on the Five-Factor Model which has been well studied
in Psychology research and consists of the personality dimensions:
openness, conscientiousness, extroversion, agreeableness, and neuroticism [9, 20, 34]. Previous research has shown that not only it is
possible to describe and rate the personality of humans [5, 9, 10, 12],
but also that virtual agents are perceived to have personalities [4].
Therefore, we conduct an experiment and let participants rate personality traits of face swaps and the corresponding real individuals.
Based on the obtained data, we investigate whether face swaps
are perceived to have a natural personality and whether this personality is similar to the original people. Thereby, we assess the
main driving forces for their personality between the influence
of their facial appearance and the body and movement (including
facial expressions), to give first insights into how face swaps can
be used to create conversational agents with certain personalities.
Moreover, an important point for the acceptance of avatars and
agents is their appeal and eeriness [43, 45, 46]. As face-swapping
could introduce distracting artifacts, unappealing visual effects, or
unnatural movements, we also assess the affinity of participants
towards the face swaps. Finally, familiarity with the original actors
influences the perception of face swaps [36], therefore we investigate mixes of known faces and bodies. To gather the necessary data,
we conducted an online experiment in which participants watched
videos of face swaps as well as their original counterparts and rate
their personality, appeal, and eeriness.
In this paper we aim to answer the following research questions:
• Are the perceived personalities of face swaps in the range of
real humans’ personalities? How is the appeal and eeriness
of face swaps perceived?
• What is the major conveyor of personality - the facial appearance or the body with the movements and expressions?
• How does the observer’s familiarity with the original person
influence the perceived personality of a face swap?

2

EVALUATION FRAMEWORK

In this section we introduce our stimuli, questionnaires, and experimental design.

2.1

Face-Swapping and our Stimuli

Current face-swapping approaches can create synthetic people of
such high quality that they are nearly undetectable by humans [33,
39]. As the techniques advance, new possibilities like face-swapping
without retraining for every body-face pair [26, 27] arise. Recent
methods further improve the quality of face swaps by increasing the
resolution [41, 44] or strengthening the preservation of the target’s
face features and identity [2, 14, 16, 40]. Moreover, the computational efficiency is constantly improved to allow real-time applications [7, 18] or face-swapping on mobile devices [42]. Considering
the high quality and fast generation of modern face swaps together
with the availability of ready-to-use open source frameworks [8, 28],
face-swapping offers great opportunities for the creation of avatars
for human communication or virtual agents.
The stimuli used in our experiment. In order to create reliable
avatars from face swaps, it is necessary to investigate how they are
perceived. To this end, the PEFS dataset [38] contains high-quality
face swaps created from recordings of free interviews and triggered
emotions by a method acting protocol [13]. In contrast to previous
datasets, which include distracting background elements [30, 31]
or well-known celebrities [17], the recordings of the PEFS dataset
allow to assess the personality of people behaving naturally without clues about their personal background or career choices. As
the PEFS’ authors showed that the conveyed emotions are similar between face swaps and original videos [39], we combine the
emotion clips and the free interviews for our stimuli. This way, the
participants can see a wide range of emotions for each person as
well as natural movements and facial expressions. First, we show
all emotion clips (Neutral, Agreement, Disagreement, Happiness,
Sadness, Pain, Clueless, Fear, Surprise, Anger, Thinking, Disgust)
which on average have a duration of 46 seconds. After the emotion
clips, we append a part of the free interview for a total length of
two minutes per stimulus. As the audio channel has an influence
on the personality [4, 37], we mute the videos so participants only
focus on the visual appearance and movement. Furthermore, we
apply a label for each emotion to give the participants more context
to better understand the video content.
We choose three female and three male actors from the PEFS
dataset based on their facial appearance. Thereby, we aim to include

Personality Analysis of Face Swaps: Can They be Used as Avatars?

IVA ’22, September 6–9, 2022, Faro, Portugal

Table 1: Factors of the OCEAN model with their corresponding TIPI scales, and the questions used to assess Appeal and Eeriness.
scale (O)penness
1
2

(C)onscientiousness

Open to new experiences, complex Dependable, self-disciplined
Conventional, uncreative
Disorganized, careless

Appeal

I found the person appealing

Eeriness

I found the person eerie

(E)xtroversion

(A)greeableness

(N)euroticism

Extraverted, enthusiastic
Reserved, quiet

Sympathetic, warm
Critical, quarrelsome

Calm, emotionally stable
Anxious, easily upset

“Extremely” = the person is one that you would like to watch more of and would be captivated by a
movie with that person as the lead
“Not at all” = the person restores a sense of security, confidence, calm in me. “Extremely” = the person is
gloomy and leaves me with a sense of fear.

a variety of features (long hair/short hair, levels of facial hair, makeup, pale/tanned). All actors wear similar, neutral clothing which
does not enable conclusions to their background and personalities.
We use all face swaps within the same gender as well as two intergender face swaps as shown in Fig. 2.

2.2

Personality Ratings and the TIPI Inventory

The most common way to survey the personality of humans and
avatars is by using questionnaires. As reports of one’s own personality or the personality of others are an important research
topic in Psychology, many protocols have been proposed. While
some of them focus on fewer [10] or more dimensions [5], most
commonly the Five-Factor Model is used [9, 20, 32, 34]. This model
rates personalities on the dimensions Openness, Conscientiousness, Extroversion, Agreeableness, and Neuroticism which are often abbreviated by their acronym OCEAN. However, even when
focusing on the OCEAN dimensions, many different questionnaires
to judge the dimensions have been proposed [6, 12, 25]. Between
those, the Ten Items Personality Index (TIPI) has been introduced
as a quick personality measure using only two questions (scales)
per OCEAN dimension [12]. We use TIPI as its usability for perceptual experiments on the personality of avatars was shown in
previous work [46] and its short duration enables us to use a withinparticipant design with a wide variety of stimuli. The questionnaire
contains a pair of adjectives for each scale and asks participants to
rate them on a Likert-scale from one (Not at all) to 7 (Extremely).
The complete list of adjectives is shown in Tab. 1 (top). For our
experiment, we use the order of questions proposed in the original
paper [12] but present them in a German translation [24].

2.3

Appeal and Eeriness of Virtual Characters

A successful avatar does not only need to portray the intended
personality, but also to feel pleasant to the people viewing or interacting with the avatar. Previous research has found many factors
influencing the acceptance and affinity towards virtual characters
and interactive agents such as distorted proportions of facial elements [19], the level of detail on the skin [43], or the animation
quality and presence of motion anomalies [22]. As face swaps can
be affected by artifacts like unfitting facial contours, flickering and
blurriness, or unnatural expressions [35, 38, 39], it is possible that
they are perceived less pleasant than real people. Therefore, we
follow works on the personality of virtual characters [45] and ask
participants about the Appeal and Eeriness of the actors in the
videos. In contrast to previous work, which focused on the conspicuousness of face swaps, these scales allows us to measure whether

Figure 3: Average ratings for real people and face swaps.

the face swaps feel natural and do not cause discomfort. We include
two questions directly after the TIPI scales which also use a Likertscale from 1 to 7. We phrase our questions similarly to previous
work [45], see Tab. 1.

2.4

Experimental Design

We conduct an online experiment using a full within-participant
design to measure the personality, appeal, and eeriness of real
people and corresponding face swaps.
Participants. We recruit 18 participants (9 female) between
the ages of 18 and 39 via university mailing lists and social media
channels. As the cultural background can have an influence on the
perception of personality [21], we only recruit participants with
a German cultural background. They receive 10A
C for their participation. Furthermore, we directly reach out to 5 more participants
(age range 20-39) who knew two of the original actors and asked
them to take part in the experiment in order to gain insights into
familiarity effects. Everyone in this group is male and has a German
cultural background. We will refer to this group of participants as
the familiarity group.
Procedure. The experiment is performed online using a withinparticipant design with 20 stimuli from the PEFS dataset (see Fig. 2).
Participants are informed that they will watch videos without audio
and asked to do the experiments on a notebook or PC in a quiet
environment allowing them to fully focus on the experiment. Furthermore, we describe the concept of face swaps and explain that
there could be artifacts in the facial area. We asked participants to
rate the genuine and modified videos based on their feelings and
intuition.
After the explanation, participants answer demographic questions on their age group, gender, cultural background, and course
of study/ professional background. Then, the stimuli are presented
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Figure 4: Average personality ratings for each real and face swap person. Face swaps are referred to as BodyFace and bars
indicating the average ratings of the used body (dashed) and face (solid) are added to the plots.
– one at a time – in a randomized order and the 10 questions of the
TIPI questionnaire as well as the two questions on the appeal and
eeriness (see Tab. 1) are displayed under the video. Participants are
able to pause, rewind, and re-watch the videos if necessary. Once
a participant finishes all stimuli, we ask whether they previously
knew anyone in the videos by showing them example frames from
the genuine videos. On average, participants needed 67 minutes to
finish the experiment.

3

ANALYSIS

For our analysis, we combine both scales of the TIPI questionnaire
(Tab. 1) into one value per OCEAN dimension by subtracting the
negative component (Scale 2) from the positive component (Scale
1) and dividing the result by 2. Afterwards, we normalize the values
between -3 and 3 as this better visualizes whether a person was
rated to have or not have each trait. Please note that Neuroticism
and Eeriness are negative traits (thus lower is better).

3.1

Personality of Face Swaps

In our first analysis, we aim to answer the research question on
whether face swaps are perceived to have normal personalities. We

assess this by looking at the overall differences in the participants
ratings between real and face-swapped people. First, we visualize
the data in a bar plot (Fig. 3), which shows overall similar ratings
between both conditions. Even though face swaps seems to have a
slightly lower conscientiousness and appeal, a MANOVA between
real and face-swap ratings in consideration of the OCEAN dimensions and Appeal/Eeriness does not imply significant differences
(F(7,358) = 1.73, p = 0.1). This suggests that face swaps are not
perceived to have personality traits differing from of real humans.
Therefore, the face-swapping has not introduced negative personality traits, i.e., high neuroticism. Furthermore, the outcome does not
support that the eeriness of face swaps is higher than for real actors
which means that watching and interacting with them should not
cause discomfort.
In order to make sure that there are no extreme outliers, i.e., individual face swaps that have drastic differences in their perceived
personality, we plot the average ratings on each dimension for every stimuli in Fig. 4. As we use recordings of regular people without
acting experience and deliberately chose free interviews to capture
their natural behavior and personalities, we find no extreme personality ratings for the real individuals. For the face swaps, we observe
that their personality differs between each other in a similar way
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as real people differ to other real individuals. This shows that face
swaps are not all perceived to have the same personality. Another
interesting observation is that none of the face swaps is rated as
neurotic or eerie, as the average ratings on these dimensions are
below zero for every example. Therefore, the individual personalities show that there are no extreme outliers and none of the face
swaps was perceived negatively along the personality traits or on
their affinity.
Overall, our results show that the personality of face swaps are
perceived to be similar to real people’s personalities. Together with
previous research stating that face swaps are nearly undetectable
and retain the emotion of the original actors [39] this indicates that
face swaps are perceived to have a personality.

3.2
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Figure 5: Average difference in ratings between face swaps
and the actors used for body and face.

Influence of Appearance and Movement

While our first analysis found that face swaps are overall perceived
to have real personalities, it is still unclear how their personality
is established. Therefore, we want to assess how the face swaps’
personalities compare to those of the actors they are created from
and investigate the influence of appearance and movements.
We start with a general assessment on the overall data focusing
on whether the perceived personality of the face swaps is more
similar to the personality of the face or the body. To this end, we
first calculate the absolute difference for each rating on a face swap
and the corresponding rating of the person used as face/body per
participant. We plot the differences from the face swap to the used
body and face for each factor (O, C, E, A, N, Appeal, Eeriness),
see Fig. 5. Judging from this plot, it seems as if, in general, the
influence of the body and movements is stronger than the facial
appearance, consistently with previous research [11] which shows
that facial expressions dominate over facial identity when judging
social traits. To statistically assess the data, we perform a MANOVA
with the difference to face and body as well as the dimensions as
independent variables and find that there are significant differences
(F(7, 49) = 2.04, p = 0.048). Afterwards, we perform ANOVA tests
for each factor and find significant differences in influence of the
body and face for conscientiousness (F(1, 502) = 6.46, p = 0.01) and
extroversion (F(1,502) = 6.05, p = 0.01).
Personality influences of the individual face swaps. Next,
we look at the perceived personality of each face swap in consideration of the average rating of the used body and face as visualized
in Fig. 4 and compare the individual personalities to the results of
the statistical analysis.
For the real people, we notice that M2 is rated to be rather extroverted, while M1 and M3 are neutral on this dimension. Looking
at the face swaps using the body of M2 (M2M1 and M2M3), it is
visible that the extroversion leans towards the high ratings of the
original body. In contrast, his extroversion is not preserved when
applying his face to the other bodies (M1M2, M3M2). We can observe the same effect when comparing the real person with highest
conscientiousness (M3) with the male swaps using the body or face
(M3M1, M3M2 have higher conscientiousness than M1M3, M2M3).
However, this effect cannot be observed for the inter-gender face
swaps as M3F3 is rated with a neutral conscientiousness.
To assess the influence of facial features, we selected stimuli with
different facial features – like a male with mustache or a woman

with heavy eyeliner – in our stimuli. However, there is no clear
tendency on how these influence the face swaps’ personalities. For
example, one face swap with mustache (M1M2) is perceived to have
a agreeableness similar to the original bearded face but lower than
the body, but the other bearded face swap (M3M2) is slightly more
agreeable than both original actors. The same is observable for
the woman with eyeliner. In this example, both swaps are mainly
showing a personality in-between the originals, however, one of
them has an average agreeableness closer to the face (F3F2) while
the other’s agreeableness is more aligned with the body (F1F2).
Finally, we want to look at skin tone mismatches, as these were
reported as artifacts for face swaps in previous work [38]. Looking
at the female participants, the skin color mismatches appears to
have no effect on the affinity of participants towards them as their
eeriness and appeal ratings stay within the ratings of body and face.
Interestingly, one of the face swaps (F3F1) is even rated slightly
more appealing than both originals. For male participants, however,
applying the tanned face to the pale bodies lowers the appeal and for
M2M3 even leads to higher neuroticism than both of the originals.
Overall, our analysis indicates that the body and therefore the
movements and expressions have a stronger influence on the perceived personality than the facial appearance, especially for the
dimensions of extroversion and conscientiousness. We further find
that mismatches between the originals based on skin tone can have
a negative effect on the resulting face swaps.

3.3

Familiarity Effects and Gender Trends

As previous research suggests that familiarity with the original
individuals has an impact on the perception of face swaps [36],
we assess familiarity effects. To this end, we compare the ratings
between our normal participant group (no one knew the actors)
and the five participants who knew two of the original actors.
Gender differences. We want to compare our group of 18 participants with balanced genders against the familiarity group of
only male participants. As previous research suggests differences
in perceived personality based on gender [21], we first compare
our male and female participants who knew none of the actors. A
MANOVA with the gender and dimensions as independent variables and the ratings as dependent variable reveals that there are
significant differences between both genders (F(7, 358) = 7.28, p <
0.001). Following this, ANOVA computations per dimension reveal
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Figure 6: Average personality ratings in consideration of the
familiarity with the original actors.

significance for the ratings of agreeableness (F(1, 358) = 6.17, p =
0.001), conscientiousness (F(1, 358) = 17.2, p < 0.001), neuroticism
(F(1, 358) = 15,27, p < 0.001), and openness (F(1, 358) = p = 0.02).
Notably, there are no significant differences between the impression
of appeal and eeriness between the genders.
Familiarity effects. As we found significant differences in the
ratings between genders, we only use the 9 male participants who
knew none of the actors to compare against the familiarity group
consisting of 5 male participants. As the participants in the familiarity group knew actors M1 and M2, familiarity effects could influence
their rating of all male face swaps. Therefore, we focus our analysis
only on these stimuli.
We first plot the data separately for face swaps and real people
and find a visual difference between the appeal ratings with higher
average ratings for both swaps and real people in the familiarity
group, see Fig. 6. Moreover, real people are rated stronger for their
personality traits and judged to be less eerie as participants could
have used their knowledge of the person for the ratings.
As our main question for this analysis is "Are there differences
in ratings between face swaps and real videos based on the familiarity?" we need to conduct a two-way MANOVA with the familiarity
and condition as independent variables and the ratings per dimension as dependent variable. This way we find that both familiarity
(F(14, 206) = 14.6, p < 0.001) and condition (F(7,102) = 2.2, p = 0.04),
as well as their interaction (F(7,102) = 2.5, p = 0.02), have a significant influence on the rating. Following up on this, we find that
the difference in ratings on appeal and eeriness is significant for
both the real and swap condition between both groups (AppealReal
F(1, 26) = 11.5, p = 0.002; AppealSwap F(1, 82) = 6.16, p = 0.015;
EerinessReal F(1,26) = 4.43, p = 0.045; EerinessSwap F(1, 82) = 9.76,
p = 0.02). As it is counter intuitive to see both a rise in appeal and
eeriness, we visualized the ratings on face swap in Fig. 7. From
these plots, it seems that mixing both of the known individuals
creates face swaps that are rather appealing and not eerie, however,
mixing with the unknown actor can increase the eeriness and reduce
the appeal.

4

DISCUSSION

Based on our analysis, we want to further elaborate on interesting
findings, general observations and possible future directions.

Leslie Wöhler, Susana Castillo, and Marcus Magnor

Influence of face, body, and movement. During our analysis,
we found a stronger influence for the body and movement than
for the facial appearance on the personality of face swaps, with
significant differences between the dimensions of extroversion and
conscientiousness. We do believe that this does not stem from the
appearance of the bodies, but from the movements, expressions,
and gazes. We have two reasons for this assumption: First, the actors used in our experiment all wear similar, neutral clothing which
should not allow conclusions about their interests or personality.
Second, a stronger impact of body movements and gaze has been
suggested in previous research. Especially the dimension of extroversion is reported to be affected by gazing behaviour [1, 15] and
body movements were found to even have a stronger influence than
speech [4, 37]. Similarly, conscientiousness was observed to be rated
higher based on the amount of eye contact [1]. Furthermore, we did
not find relevant influences based on the facial appearance. In the
future, it might be interesting to investigate face swaps with less
neutral facial appearances and clothing like piercings and tattoos,
business attire, or unnatural hair colors.
Influence of familiarity. We found significant differences on
the appeal and eeriness of face swaps depending on the familiarity
with the original actors. Our results indicate that face swaps can
lead to undesirable effects if they combine a known and an unknown
person. This means, talking to someone while using as avatar one’s
own body combined with an unknown face, can lead to discomfort
due to higher eeriness if the speaker and listener already knew
each other. Doing the same during a conversation with a stranger,
however, is unlikely to evoke the same effect. This means face
swaps could be valuable avatars in situations where the user wants
to protect their privacy while still conversing with an avatar that is
able to convey their emotions and retains some of their personality
traits. This also implies that virtual agents based on face-swapping
should avoid to use well-known faces (e.g. from celebrities) as
mixing those with unknown bodies or different body language
could increase their eeriness.
Range of personalities. In this paper, we assess the personality perception of real people. Therefore, we use the recordings of
regular people without acting experience. Furthermore, our stimuli
especially focus on interviews in which the recorded people talked
freely and naturally. While this allows us to obtain personality
ratings of non-scripted dialogues with reasonable variation in the
personalities of the original actors, they are overall rated rather
moderately. This way most actors are perceived either positive
or neutral on the OCEAN dimensions. Unfortunately, this means
that our analysis cannot asses what happens when mixing extreme
personality traits like one actor with very high and one with very
low extroversion which could be interesting for the generation
of exaggerated characters. In order to investigate this scenario, it
may be necessary to create specialised recordings and face swaps
using professional actors to create stimuli covering a wider range
of personalities.
Demographic considerations. Previous research found differences in personality perception between genders and cultures [21].
We balanced our participants in the non-familiarity group and
analyzed gender-related effects. In accordance with previous research, we found differences in ratings between the genders on
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Figure 7: Average ratings of the familiarity group (knew M1, M2) face swaps. Face swaps are referred to as BodyFace and bars
indicating the average ratings of the used body (dashed) and face (solid) are added to the plots.
most OCEAN dimensions. However, we found no differences between the ratings of appeal and eeriness. As our participants in
the familiarity group are all male, we cannot analyse the influence
of familiarity effects on female participants. However, we did not
detect differences in appeal and eeriness between the genders in
our non-familiarity group, whereas these dimensions are the main
difference between the familiarity and non-familiarity group. Therefore, we assume that the familiarity effects are similar for female
participants, which should be validated in future research.
We do not assess inter-cultural differences and only recruit German participants to avoid cultural factors from introducing variance
in the data. As our main interest is not in the analysis of each individual face swap but in the differences between real and swap
personalities, our findings show first trends in face swaps’ personalities perception. To gain insights into the relationship between the
personality of face swaps and the cultural factors, it would be interesting to include face swaps of more varied ethical backgrounds.
Observations on inter-gender face swaps. We include two
inter-gender face swaps in our experiment. The original actors have
neither visible make-up nor facial hair. The combination of female
body and male face obtained average personality ratings close to
the originals, while the female face on the male body was rated
more critically. For the latter, we also found that, against our overall
assessment, the conscientiousness was rated more similar to the
person contributing the facial appearance. Furthermore, both intergender face swaps were rated to be less appealing and more eerie
than both of the originals. Aside from the inter-gender face swaps,
we only observed the same effect for M2M3 (skin-tone mismatch).
Therefore, it seems possible that the ratings of participants were
affected by the mismatching genders of face and body. This suggest
that experiments on gender perception using face swaps could lead
to interesting results.
The conspicuousness of face swaps. Previous work on the
perception of face swaps focused on their conspicuousness and
whether humans are able to detect them [35, 38, 39]. These works
overall found that face swaps are already surprisingly hard to detect for humans, but they also identified that some artifacts like
blurry regions, skin color mismatches, or unnatural expressions

remain. While investigating skin tone differences, we found that
they negatively impacted the male swaps but not the female swaps.
One possible explanation for this is that slight color changes in the
faces of women might be attributed to make-up, while they are
more unusual for men. However, even the male face swaps in this
example did not show a drastically increased eeriness. Therefore,
one could conclude that eeriness might not be a factor to recognize
face swaps.
Nevertheless, this changes for face swaps combining familiar
and unfamiliar people. Based on our results, participants report a
higher eeriness for mixed face swaps. Similar to previous research
on EEG signals of face swap videos [36], this implies that humans
are able to identify face swaps of familiar people making them less
likely to fall for scams involving the impersonation of close friends
and family members.

5

CONCLUSION: CAN FACE SWAPS BE USED
AS AVATARS?

The results of our analysis show that face swaps are perceived to
have personalities similar to humans, which together with previous
research stating the unobtrusiveness and emotional expressiveness
of face swaps [39], suggests that face swaps can be used as avatars.
Our analysis implies that high-quality face swaps do not show
increased eeriness or lowered appeal indicating that the interaction
with face swap avatars can be a pleasant experience. However, it
should be avoided to use a mix of actors familiar and unfamiliar
to the observer. As the movements might have a stronger effect
on the perceived personality, using a different face on one’s own
body might be useful to protect one’s privacy while still keeping
a realistic appearance indistinguishable from a real human when
conversing with strangers. Overall, our findings indicate that face
swaps can be used as avatars.

ACKNOWLEDGMENTS
The authors gratefully acknowledge funding by the German Science
Foundation (DFG MA2555/15-1 “Immersive Digital Reality”), and
the L3S Research Center, Hanover, Germany.

IVA ’22, September 6–9, 2022, Faro, Portugal

REFERENCES
[1] Tagduda Ait Challal and Ouriel Grynszpan. 2018. What Gaze Tells Us About
Personality. In International Conference on Human-Agent Interaction. ACM, New
York, NY, USA, 129–137. https://doi.org/10.1145/3284432.3284455
[2] Jianmin Bao, Dong Chen, Fang Wen, Houqiang Li, and Gang Hua. 2018. Towards
open-set identity preserving face synthesis. In IEEE/CVF Conference on Computer
Vision and Pattern Recognition (CVPR). IEEE, New York, NY, USA, 6713–6722.
https://doi.org/10.1109/CVPR.2018.00702
[3] P. Carrera-Levillain and J. Fernandez-Dols. 1994. Neutral faces in context: Their
emotional meaning and their function. Journal of Nonverbal Behavior 18 (1994),
281–299. https://doi.org/10.1007/BF02172290
[4] Susana Castillo, Philipp Hahn, Katharina Legde, and Douglas W Cunningham.
2018. Personality Analysis of Embodied Conversational Agents. In International
Conference on Intelligent Virtual Agents (IVA) (Sydney, NSW, Australia). ACM,
New York, NY, USA, 6 pages. https://doi.org/10.1145/3267851.3267853
[5] Raymond B. Cattell. 1966. The Scientific Analysis of Personality. Baltimore, Md.
Penguin Books, Inc., 1965, 399 p. Psychology in the Schools 3, 1 (1966), 93–93.
[6] Paul T Costa Jr and Robert R McCrae. 1995. Domains and facets: Hierarchical personality assessment using the Revised NEO Personality Inventory.
Journal of Personality Assessment 64, 1 (1995), 21–50. https://doi.org/10.1207/
s15327752jpa6401_2
[7] Aabir Datta, Om Krishna Yadav, Yukti Singh, S Sountharrajan, M Karthiga, and E
Suganya. 2021. Real-Time Face Swapping System using OpenCV. In International
Conference on Inventive Research in Computing Applications (ICIRCA). IEEE, New
York, NY, USA, 1081–1086. https://doi.org/10.1109/ICIRCA51532.2021.9545010
[8] DeepFakes. 2019. DeepFakes. https://github.com/deepfakes/faceswap Accessed:
2022-05-06.
[9] J. M. Digman. 1990. Personality Structure: Emergence of the Five-Factor Model.
Annual Review of Psychology 41, 1 (1990), 417–440.
[10] Hans J Eysenck. 2018. Dimensions of personality. Routledge, New Yourk, NY,
USA. https://doi.org/10.4324/9780203793268
[11] Daniel Gill, Oliver G. B. Garrod, Rachael E. Jack, and Philippe G. Schyns. 2014.
Facial Movements Strategically Camouflage Involuntary Social Signals of Face
Morphology. Psychological Science 25, 5 (2014), 1079–1086. https://doi.org/10.
1177/0956797614522274 PMID: 24659191.
[12] Samuel D Gosling, Peter J Rentfrow, and William B Swann Jr. 2003. A very brief
measure of the Big-Five personality domains. Journal of Research in personality
37, 6 (2003), 504–528. https://doi.org/10.1016/S0092-6566(03)00046-1
[13] Kathrin Kaulard, Douglas W. Cunningham, Heinrich H. Bülthoff, and Christian
Wallraven. 2012. The MPI Facial Expression Database — A Validated Database
of Emotional and Conversational Facial Expressions. PLoS ONE 7, 3 (03 2012),
e32321. https://doi.org/10.1371/journal.pone.0032321
[14] Jiseob Kim, Jihoon Lee, and Byoung-Tak Zhang. 2021. Smooth-Swap: A Simple Enhancement for Face-Swapping with Smoothness. (2021). arXiv:arXiv:2112.05907
[15] Tomoko Koda and Takuto Ishioh. 2018. Analysis of the Effect of Agent’s Embodiment and Gaze Amount on Personality Perception. In International Workshop on
Multimodal Analyses Enabling Artificial Agents in Human-Machine Interaction.
ACM, New York, NY, USA, 1–5. https://doi.org/10.1145/3279972.3279973
[16] Jia Li, Zhaoyang Li, Jie Cao, Xingguang Song, and Ran He. 2021. FaceInpainter:
High Fidelity Face Adaptation to Heterogeneous Domains. In IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR). IEEE, New York, NY,
USA, 5089–5098. https://doi.org/10.1109/CVPR46437.2021.00505
[17] Yuezun Li, Xin Yang, Pu Sun, Honggang Qi, and Siwei Lyu. 2020. Celeb-df: A
large-scale challenging dataset for deepfake forensics. In IEEE/CVF Conference
on Computer Vision and Pattern Recognition (CVPR). IEEE, New York, NY, USA,
3207–3216. https://doi.org/10.1109/CVPR42600.2020.00327
[18] Luming Ma and Zhigang Deng. 2020. Real-time Face Video Swapping From A
Single Portrait. In Symposium on Interactive 3D Graphics and Games. ACM, New
York, NY, USA, 1–10. https://doi.org/10.1145/3384382.3384519
[19] Karl F MacDorman, Robert D Green, Chin-Chang Ho, and Clinton T Koch. 2009.
Too real for comfort? Uncanny responses to computer generated faces. Computers
in human behavior 25, 3 (2009), 695–710. https://doi.org/10.1016/j.chb.2008.12.026
[20] Robert R. McCrae and Oliver P. John. 1992. An Introduction to the Five-Factor
Model and Its Applications. Journal of Personality 60, 2 (1992), 175–215. https:
//doi.org/10.1111/j.1467-6494.1992.tb00970.x
[21] Robert R McCrae and Antonio Terracciano. 2005. Universal features of personality
traits from the observer’s perspective: data from 50 cultures. Journal of personality
and social psychology 88, 3 (2005), 547. https://doi.org/10.1037/0022-3514.88.3.547
[22] Rachel McDonnell, Martin Breidt, and Heinrich H Bülthoff. 2012. Render me
real? Investigating the effect of render style on the perception of animated
virtual humans. ACM Transactions on Graphics (TOG) 31, 4 (2012), 1–11. https:
//doi.org/10.1145/2185520.2185587
[23] Albert Mehrabian. 2008. Communication without words. Communication theory
6 (2008), 193–200.
[24] Peter M Muck, Benedikt Hell, and Samuel D Gosling. 2007. Construct validation of
a short five-factor model instrument. European journal of psychological assessment
23, 3 (2007), 166–175. https://doi.org/10.1027/1015-5759.23.3.166

Leslie Wöhler, Susana Castillo, and Marcus Magnor

[25] Stephanie N. Mullins-Sweatt, Janetta E. Jamerson, Douglas B. Samuel, David R.
Olson, and Thomas A. Widiger. 2006. Psychometric Properties of an Abbreviated
Instrument of the Five-Factor Model. Assessment 13, 2 (2006), 119–137. https:
//doi.org/10.1177/1073191106286748
[26] Yuval Nirkin, Tal Hassner, and Yosi Keller. 2022. FSGANv2: Better Subject Agnostic Face Swapping and Reenactment. IEEE Transactions on Pattern Analysis and
Machine Intelligence (2022), 1–1. https://doi.org/10.1109/TPAMI.2022.3155571
[27] Yuval Nirkin, Yosi Keller, and Tal Hassner. 2019. FSGAN: Subject Agnostic Face
Swapping and Reenactment. In International Conference on Computer Vision. IEEE,
New York, NY, USA, 7183–7192. https://doi.org/10.1109/ICCV.2019.00728
[28] Ivan Perov, Daiheng Gao, Nikolay Chervoniy, Kunlin Liu, Sugasa Marangonda,
Chris Umé, Mr Dpfks, Carl Shift Facenheim, Luis RP, Jian Jiang, et al. 2020. DeepFaceLab: Integrated, flexible and extensible face-swapping framework. (2020).
arXiv:arXiv:2005.05535
[29] Lawrence A Pervin. 1996. The science of personality. Wiley & Sons, New York,
NY, USA.
[30] Andreas Rössler, Davide Cozzolino, Luisa Verdoliva, Christian Riess, Justus Thies,
and Matthias Nießner. 2018. FaceForensics: A Large-scale Video Dataset for
Forgery Detection in Human Faces. (2018). arXiv:arxiv:1803.09179
[31] Andreas Rössler, Davide Cozzolino, Luisa Verdoliva, Christian Riess, Justus Thies,
and Matthias Nießner. 2019. FaceForensics++: Learning to Detect Manipulated
Facial Images. In IEEE International Conference on Computer Vision (ICCV). IEEE,
New York, NY, USA, 1–11. https://doi.org/10.1109/ICCV.2019.00009
[32] Kerstin Ruhland, Katja Zibrek, and Rachel McDonnell. 2015. Perception of
personality through eye gaze of realistic and cartoon models. In Symposium on
Applied Perception. ACM, New York, NY, USA, 19–23. https://doi.org/10.1145/
2804408.2804424
[33] Bingyu Shen, Brandon RichardWebster, Alice O’Toole, Kevin Bowyer, and Walter J. Scheirer. 2021. A Study of the Human Perception of Synthetic Faces. In IEEE
International Conference on Automatic Face and Gesture Recognition (FG 2021).
IEEE, New York, NY, USA, 1–8. https://doi.org/10.1109/FG52635.2021.9667066
[34] Christopher J. Soto and Joshua J. Jackson. 2013. Five-Factor Model of Personality.
Psychology (February 2013). https://doi.org/10.1093/obo/9780199828340-0120
[35] Rashid Tahir, Brishna Batool, Hira Jamshed, Mahnoor Jameel, Mubashir Anwar,
Faizan Ahmed, Muhammad Adeel Zaffar, and Muhammad Fareed Zaffar. 2021.
Seeing is Believing: Exploring Perceptual Differences in DeepFake Videos. In
Human Factors in Computing Systems. ACM, New York, NY, USA, Article 174,
16 pages. https://doi.org/10.1145/3411764.3445699
[36] Jan-Philipp Tauscher, Susana Castillo, Sebastian Bosse, and Marcus Magnor. 2021.
EEG-based Analysis of the Impact of Familiarity in the Perception of Deepfake
Videos. In IEEE International Conference on Image Processing (ICIP). IEEE, New
York, NY, USA, 160–164. https://doi.org/10.1109/{ICIP}42928.2021.9506082
[37] Sean Thomas, Ylva Ferstl, Rachel McDonnell, and Cathy Ennis. 2022. Investigating
how speech and animation realism influence the perceived personality of virtual
characters and agents. In Conference on Virtual Reality and 3D User Interfaces.
IEEE, New York, NY, USA, 11–20. https://doi.org/10.1109/VR51125.2022.00018
[38] Leslie Wöhler, Jann-Ole Henningson, Susana Castillo, and Marcus Magnor.
2020. PEFS: A Validated Dataset for Perceptual Experiments on Face Swap
Portrait Videos. In Conference on Computer Animation and Social Agents. Springer,
Springer, Cham, 120–127. https://doi.org/10.1007/978-3-030-63426-1_13
[39] Leslie Wöhler, Martin Zembaty, Susana Castillo, and Marcus Magnor. 2021. Towards Understanding Perceptual Differences between Genuine and Face-Swapped
Videos. In ACM Human Factors in Computing Systems. ACM, New York, NY, USA,
1–13. https://doi.org/10.1145/3411764.3445627
[40] Chao Xu, Jiangning Zhang, Miao Hua, Qian He, Zili Yi, and Yong Liu. 2022.
Region-Aware Face Swapping. (2022). arXiv:arXiv:2203.04564
[41] Yangyang Xu, Bailin Deng, Junle Wang, Yanqing Jing, Jia Pan, and Shengfeng
He. 2022. High-resolution face swapping via latent semantics disentanglement.
(2022). arXiv:arXiv:2203.15958
[42] Zhiliang Xu, Zhibin Hong, Changxing Ding, Zhen Zhu, Junyu Han, Jingtuo Liu,
and Errui Ding. 2022. MobileFaceSwap: A Lightweight Framewcholarrk for Video
Face Swapping. (2022). arXiv:arXiv:2201.03808
[43] Eduard Zell, Carlos Aliaga, Adrian Jarabo, Katja Zibrek, Diego Gutierrez, Rachel
McDonnell, and Mario Botsch. 2015. To stylize or not to stylize? The effect of
shape and material stylization on the perception of computer-generated faces.
ACM Transactions on Graphics (TOG) 34, 6 (2015), 1–12. https://doi.org/10.1145/
2816795.2818126
[44] Yuhao Zhu, Qi Li, Jian Wang, Cheng-Zhong Xu, and Zhenan Sun. 2021. One
shot face swapping on megapixels. In IEEE/CVF Conference on Computer Vision
and Pattern Recognition (CVPR). IEEE, New York, NY, USA, 4834–4844. https:
//doi.org/10.1109/CVPR46437.2021.00480
[45] Katja Zibrek, Elena Kokkinara, and Rachel McDonnell. 2018. The effect of realistic
appearance of virtual characters in immersive environments-does the character’s
personality play a role? IEEE transactions on visualization and computer graphics
24, 4 (2018), 1681–1690. https://doi.org/10.1109/TVCG.2018.2794638
[46] Katja Zibrek and Rachel McDonnell. 2014. Does Render Style Affect Perception
of Personality in Virtual Humans? Symposium on Applied Perception 2014 (2014),
111–115. https://doi.org/10.1145/2628257.2628270

