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Abstract

Facial beauty classi�cation is a relatively new area of research in the �eld of computer vision,
which has been easier to study due to the emergence of social media platforms. The concept of
facial glow has not been extensively researched in computer vision, and hence, there is a lack of
computational approaches and no available databases or previous studies. This master thesis pro-
ject aims to address this gap in the literature and real-world application by training an algorithm
to automatically classify facial beauty and glow based on the analysis of facial images, using cri-
teria identi�ed from the literature. Additionally, a subset of the CelebA dataset is annotated with
facial glow labels in order to create a labelled dataset for the feature facial glow.

To limit the risk of Western bias, the in
uence of cultural and regional di�erences on perceptions of
facial glow are taken into account by using participants for the annotation from di�erent cultural
backgrounds. The CelebA dataset is annotated by participants from various countries and regions,
providing a diverse perspective on facial beauty and glow.

Additionally, a native language experiment is conducted for the study. The experiment has two
important components, namely native language search in the native search engine and usage of a
VPN to connect to di�erent local servers across regions. This experiment adds an extra layer of
insight into the cross-cultural perceptions of facial beauty and glow.

The primary algorithms for classi�cation in this study are the VGGNet models, both VGG16 and
VGG19. Multiple algorithms are trained in order to evaluate the performance of deep learning
methods. Expanding on these models Siamese networks are used to improve the performance and
classi�cation. The advantage of the Siamese networks is the ability to compare and classify images
based on the similarities and di�erences, rather than on individual features. This approach enables
the algorithm to identify subtle variations in facial features, which can be used as indications of
facial beauty and glow. Based on the results the VGG models have signi�cant better performance
than the Siamese Networks.

This study contributes to the advancement of computer vision techniques for facial analysis fo-
cused, especially on facial beauty and glow, and provides a foundation for further research in this
emerging �eld. Moreover, it also emphasises the use of a more diverse and inclusive approach to
the subjective notion of facial beauty and glow.
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"What beauty is, I know not, though it adheres to many things."
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Chapter 1

Introduction

1.1 Problem Statement

1.1.1 Facial beauty recognition

Facial beauty and glow are important concepts in our society, as they are often associated with
attractiveness, health, and overall well-being. Human preferences for facial beauty and beauty in
general, develop over time and are in
uenced by social-cultural context. A few decades ago, beauty
standards were previously disseminated to the public using traditional media, like newspapers and
magazines. The emergence of social media has increased the reach of beauty standards and their
cross-cultural in
uence. This cross-cultural in
uence and the exposure of these beauty standards
to a broad audience contributed to a more complex and nuanced notion of facial beauty. As
a result, the beauty industry is facing challenges in creating e�ective marketing content. The
cross-cultural notion of beauty and glow challenges the one-size-�ts-all approach to beauty and
glow. Applying a universal approach with the underlying assumption that everyone has the same
preferences and values is no longer sustainable. Rather a more diverse and nuanced approach is
necessary in order to take into account di�erent cultural perspectives on beauty.

A theory already incorporating the idea of subjectiveness is the Kantian theory. The Kantian
theory of aesthetic judgement is a good framework to understand the subjective human evaluations
of beauty. According to Kant, aesthetic judgementis based on the subjective feeling of pleasure or
displeasure that arises from the perception of the form. Applying this framework to the concept
of facial beauty and glow leads to the following. Individuals are perceiving beauty and glow based
on their own perceptions and experiences. These perceptions are in
uenced by various factors,
including cultural, social and personal norms. Beauty and glow therefore are not merely an
objective property of an object or subject, but rather a subjective experience that is in
uenced by
individual interpretations. Hence, it is important to recognise the subjective nature of beauty in
order to understand the diversity of perceptions on facial beauty and glow across di�erent cultures
and regions. Therefore creating an objective notion can be di�cult [Kant, 2000].

The perception of objects in reality is highly in
uenced by an individuals cultural, social and per-
sonal norms. Therefore, judgements of facial beauty and glow are highly subjective and biased.
Recent technological advances have enabled the development of algorithms that outperform hu-
mans in the classi�cation of facial beauty. These algorithms are widely used for e�ective and target
marketing campaigns. However, the limitation of these algorithms is the bias towards Western
beauty ideals. for instance, a search for the termbeautiful faceon Google will results in predomin-
antly images of Caucasian individuals. The key problem is challenging this Western beauty ideal
by using cross-cultural in
uenced dataset.
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1.2. RESEARCH APPROACH CHAPTER 1. INTRODUCTION

1.1.2 Facial glow recognition

Previously, there has been a lot of research on facial beauty classi�cation with the use of algorithms.
Most of these algorithms are typically trained on large datasets of annotated facial images. The
algorithms use di�erent learning techniques, such as learning soft and hard biometrics in order
to correctly classify whether a facial image is attractive or non-attractive [Terh•orst et al., 2020].
The concept of facial glow is relatively new and maybe more subjective than facial beauty. While
there have been studies that investigate the e�ects of lighting, makeup and skincare on facial glow,
there is no clear and objective de�nition of what constitutes facial glow. Moreover, because of the
lack of research in this �eld, there are still no datasets available annotated speci�cally for facial
glow. The lack of the existence of an annotated dataset for this purpose makes supervised learning
impossible.

The main challenge of the classi�cation of facial glow is the broad diversity of interpretations.
Some studies de�ne facial glow as the lack oftiredness or aging [Flament et al., 2020]. A young
skin would therefore be a criteria for the classi�cation of facial glow. On the other hand, some
scientists suggest a more subjective de�nition of facial glow, withgenuine happinessas one of
the necessary components [Sheldon et al., 2021]. Facial glow has no agreed-upon de�nition or
standard measure and the interpretation of facial glow can vary per context. As a results, there is
no ground truth or reference point for facial glow, which makes classi�cation di�cult. However,
successfully detecting facial glow leads to improvements in general health care, dermatological
diagnoses and e�ective marketing campaigns for skin-care products. In dermatological diagnoses
it can be used as a measure to indicate various skin conditions or diseases.

In this study diverse dermatological and medical papers are used in order to set a ground truth
for facial glow. The de�nition of facial glow encompasses a collection of facial attributes, among
which are smoothness, hydration and even skin tone without spots and blemishes.

1.2 Research Approach

1.2.1 Research questions

As previously mentioned the challenge of cross-cultural biases remain in facial beauty and glow
detection, despite the technological advances. Thus, the aim of this thesis project is to investigate
requirements for the classi�cation of facial beauty and glow while limiting the risk of cultural and
social bias. The main research question is as follows:

How can classi�cation algorithms be developed for facial beauty and glow while incorpor-
ating cross-cultural complexity?

The research question can be divided in the following chronological sub-questions:

ˆ Sub-question 1. What are the criteria for the classi�cation of facial beauty and facial
glow?

ˆ Sub-question 2. How is the social-cultural context in
uencing the requirements of the
perceptions of facial beauty and glow?

ˆ Sub-question 3. What are existing computational approaches for detecting facial beauty
and glow (and how are they in
uenced by these social-cultural bias)?

ˆ Sub-question 4. What are ethical implications of the classi�cation of facial beauty and
glow?

The aim of Sub-question 1 is to identify criteria or requirements for determining facial beauty
and glow. A lot of studies have been done on the concept of facial beauty, while facial glow is
relatively new without a set ground truth. Therefore, the �rst step is to create a clear and objective
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de�nition, which can be used for the classi�cation. As mentioned previously, the concept of facial
glow and beauty are highly subjective and in
uenced by social-cultural factors.

Sub-question 2 investigates the factors in
uencing the perception of facial beauty and glow.
Social-cultural factors can include historical, geographical, ethical and cultural values. This sub-
questions also emphasised the need for a more inclusive and diverse dataset.

Sub-question 3 focuses on the existing machine learning techniques and the applications in facial
beauty and glow detection. Di�erent machine learning techniques are compared in order to use
the most appropriate models for this study. Namely, the di�erent state-of-the-art models, such
as the two VGGalgorithms. Moreover, not only traditional neural nets are investigated, but also
Siamese networks in order to improve the performance of the classi�cation.

Finally, it is important to not only focus on the performance of the model but also investigate
the ethical implications of the study, which is incorporated in Sub-question 4 . Automatic
classi�cation of facial beauty or glow can lead to certain beauty or glow standards, which should
be evaluated.

1.2.2 Research method

This master thesis project is divided into distinctive parts, each aimed to answer one of the sub-
questions. The diverse nature of the sub-questions lead to di�erent research methods. The main
methods used in this thesis projects are: literature study, modelling and experimental analysis.
The literature study is used as a foundation for a clear and objective de�nition of facial beauty and
glow. Additionally, it is used to provide theoretical background and select the right features and
techniques for the classi�cation. For a better understanding of the objective de�nition of facial
beauty and glow the literature research reveals underlying objectives of these concepts in both
technical terms and everyday explanations. Sub-question 1 is answered by conducting a literature
study.

Moreover, the following experiments are executed in this master thesis project:

1. Annotation of the dataset by a diverse and inclusive group of participants.

2. Native language search using local servers.

3. Testing the best performing model on a diverse dataset.

As mentioned before, a facial glow annotated dataset is lacking, which is necessary for the super-
vised methods using in this master thesis project. Therefore, there is a need for a newly annotated
dataset. A subset of the CelebA dataset, including 2000 images, is annotated with the labelGlow-
ing. This dataset is used to train and test the models and evaluate the performance.

The second experiment is conducting a native language search using the corresponding search en-
gines in di�erent countries across the world. The results of the native language search is creating a
new dataset by downloading the image results. This experiment has both a qualitative evaluations
and quantitative evaluation.

The last experiment is testing the bias of the best performing model to a more diverse dataset
in order to see how the model is performing on facial images of people with a di�erent culture
background. The UTKface dataset is used for this purpose due to the high variety of di�erent skin
types, colours and forms. The aim of this experiment is to uncover the di�erence in perception of
facial beauty and facial glow for di�erent ethnicities.

1.2.3 Model and Annotation measurements

The performance of the facial beauty and glow recognition pipeline for the automatic classi�cation
can be evaluated by several metrics. The following metrics are used in this study by using the
classi�cation report:
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1. Accuracy: the percentage of correctly classi�ed instances.

2. Precision: the ratio of correct classi�ed positives and wrongly classi�ed examples (false
positive).

3. Recall: the ratio of true positives and the wrongly classi�ed examples (false negatives)
[Sokolova et al., 2006].

4. F1-score: the harmonic mean of precision and recall [Lipton et al., 2014].

5. Confusion matrix: overview of the wrong and correctly classi�ed labels [Sokolova et al., 2006].

All models are compared to each other using the performance metrics shown above.

For the experiment with the human annotators the Fleiss' Kappa coe�cient is used in order to
calculate the agreement score between the annotators.

1.3 Thesis outline

This master thesis is structured as follows. In Chapter 2 sub-question 1, 2 and 3 are addressed. The
requirements of an objective notion of facial beauty and glow are determined by using a literature
study. Additionally, social-cultural in
uences are also investigated, including their in
uence on
the perception of facial beauty and glow. Finally, di�erent state-of-the-art models are compared,
including the VGG16, VGG19and Siamese networks.

In Chapter 3 the general methodology of the thesis is discussed in more detail. The methodology,
results and discussion of the three di�erent experiments are discussed in chapters 6, 4 and 5, for
respectively the human annotation, classi�cation task and the native language search. The three
experiments are separated in order to increase the readibility of this thesis.

In Chapter 7 the general discussion can be found, followed by the conclusion for all experiments
in Chapter 8.
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Chapter 2

Literature Study

2.1 Introduction

This chapter includes a comprehensive literature review of the concepts of facial beauty and glow.
This chapter also provides insights on how social-cultural factors are in
uencing, shaping, and
changing perceptions of facial beauty and glow, hence contributing to the development of beauty
standards. The aim of this chapter is to provide well-de�ned criteria for both facial beauty and glow
in order to enable computational classi�cation possible. These well-de�ned criteria are necessary
for the experiment as explained in Chapter 3.

2.2 The History of Facial Beauty and Glow

2.2.1 History of the Perception of Facial Beauty

Facial beauty has been a popular theme of human interest. Even in ancient Greece mytho-
logy, humans were interested in the concept of beauty and created stories about beautiful women
causing wars, such as Helen of Troy [Blondell, 2013]. The perception of beauty however does
not remain the same, but changes rapidly and is a dynamic concept highly in
uenced by so-
cial and cultural changes. Beauty standards however do not only vary over time periods but
also across di�erent regions and di�erent cultures. Despite the dynamic nature of facial beauty,
some commonalities can be derived from all the beauty ideals over the years [Konstan, 2014,
Thomas and Dixon, 2016].

One of the similarities in the perception of facial beauty is the application of the golden ratio,
which is derived from the ancient Greek beauty perception. The ratio is applied to facial features
and is de�ned as the mathematical ratio of 1.618. This is according to some mathematicians
and scientists the ideal proportion for aesthetic beauty. The golden ratio can also be found in
art, especially during the Renaissance period. Di�erent artists, such as Da Vinci, Boticelli and
Michelangelo applied the golden ratio and facial symmetry in their paintings and sculptures. An
example of the golden ratio applied in art is the famous paintingMona Lisa as can be seen in
Figure 2.1 [Livio, 2002, Singh et al., 2019].

Another important requirement of facial beauty throughout history is the smoothness of the
skin, which is depicted in Greek and Roman sculptures, but also in drawings of other cultures,
such as the ancient Egyptian culture. The smoothness of the skin is also an indicator for facial
glow [Romm, 1989, Prokopakis et al., 2013, Zhang et al., 2017a].

There are also large di�erences in the perception of facial beauty throughout history. Ancient
Romans preferred strong de�ned features, such as a jawline and straight nose, while ancient Egyp-
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Figure 2.1: The Golden Ratio in Da Vinci's Mona Lisa

tians' perception was focused on a high forehead and arched eyebrows. Over time the perception of
facial beauty changed and evolved, especially with the emergence of globalisation. Instead of pale
skin, which was an indicator for wealth during the medieval times, a sun-kissed skin became the
indicator of beauty and wealth. [Olson, 2009, Wilner, 1931, Heppt and Vent, 2015, Eldridge, 2015,
Dimitrov et al., 2023].

From the early 20th century, artists challenged the traditional facial beauty standards when the
modernist movement emerged. Artists like Pablo Picasso introduced cubism, changing the percep-
tion of facial beauty into more radical and grotesque. In the 21st century, there is more emphasis
on natural features and more inclusive perception. Diversity, natural and more inclusive ideas are
keywords in the present-day artistic perception of facial beauty [Cohen Jr, 1991, Fernandez, 2001,
Samizadeh, 2022].

2.2.2 History of Facial Beauty Practices

Not only the perception of facial beauty has changed and evolved over the years, but also through-
out history people have used di�erent beauty practices in order to enhance facial beauty or glow.
Di�erent cultures and regions used their own products and ingredients in order ful�l the criteria
of facial beauty.

For instance, in ancient Egypt the use of kohl for dark eyebrows and eyelashes was popular, in-
cluding using di�erent kind of oils and creams in order to moisturise the skin. While in ancient
Greece and medieval period, people had a preference for a pale complexion, using white lead
powder and chalk to create this. A pale complexion was a sign of wealth, due to the fact that
people with a tanned skin, often worked in the �eld under the sun. In China a similar per-
ception of facial beauty was considered, using crushed pearls and jade to create a pale glowing
skin [Sha�k and Elseesy, 2003, Westmore, 2001, Yu et al., 2017, Eldridge, 2015].

In the last few years, the beauty industry has become highly dependent on social media, which
includes more targeted advertisements. Additionally, society does not accept the one-size-�ts-all
approach, due to the complexity of nowadays societies (including a mixture of ethnicities). Instead
of using chemical products, women are more nudged into using chemical-free creams, lotions, and
serums in order to moisturize and protect the skin. Makeup is more focused on enhancing and
strengthening natural features instead of creating a mask.
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2.2.3 Facial Beauty and the impact of Technology

Another important change in the history of the perception of facial beauty is the impact of techno-
logy. The impact of technology can be distinguished in two parts: medical and photography.

Before, the 19th century the only way of portraying and capturing beauty was by using paintings
or sculptures. Nowadays, photography enables people to capture facial features in a di�erent way.
With the rise of social media, the rapid increase of images also led to a more diverse and inclusive
beauty perception.

Before social media, images were shown in magazines and billboards. Hence, the images were
displayed only from the creator's intention with limited input from society [Eggerstedt et al., 2020].
However, now social media is taking over, which means that the idealised versions of beauty are
unattainable due to the high inference of society and preferences [Henriques and Patnaik, 2020].
The one-size-�ts-all approach is not sustainable any more in such a diverse society. Traditional
Western beauty standards are therefore not the only criteria in the perception of facial beauty or
glow [Laughter et al., 2023, Dimitrov et al., 2023, Oranges et al., 2016, Larrabee, 1997].

Technology also increased worldwide travel, which lead to globalisation. Due to the globalisation
cross-cultural interaction is possible and has a great impact on the perception of beauty. The per-
ception of facial beauty is in
uenced by other cultures and a new perception is born. An example
is the growing popularity of Korean beauty ideals and standards. The bene�t of globalisation is
the rise of a more diverse and inclusive perception of beauty. For instance, a few years ago not all
skin shades for foundation were available, while nowadays a range of di�erent colours are available
for public (see Figure 2.2) [Palma et al., 2017, Koon, 2021, Samizadeh, 2022].

Brands become more and more aware of the need to represent every skin tone, body type, and
beauty ideals [Navarro, 2020]. These changes are not only seen in product o�erings but also in
marketing campaigns. One notable marketing campaign is for example hiring models withVitiligo ,
a rare skin disease that leaves the patient with uneven skin colour [Sisti et al., 2021].

Figure 2.2: Diversity and more Inclusive Fenty Foundation

2.3 Objective de�nition of Facial Beauty

The perception of beauty has commonalities throughout history and di�erent cultures. Based on
literature and previous studies the following objective criteria are chosen to be discussed in this
chapter:

1. Golden Ratio: the mathematical ratio between two features.

2. Facial Symmetry: the symmetry level of the face.

3. Skin Quality: absence of acne and other irregularities of the skin.

4. Facial Features: the form of facial features.

5. Facial Averageness: the averageness level of the face.
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2.3.1 Golden Ratio in Facial Beauty

One of the most common prerequisites of facial beauty is the golden ratio, which is widely used
in various �elds such as art, cosmetic surgery, and architecture. The golden ratio is also known
as the divine proportion and refers the ideal proportion between two features. According to some
the ratio creates a sense of harmony and balance, which is aesthetically pleasing to the human
eye, and can be found in both living and non-living things. In the context of facial beauty it can
be applied to all facial features, including the width of the nose, the height of the forehead, and
the distance between the eyes [Yalta et al., 2016, Dunlap, 1997, Posamentier and Lehmann, 2011,
Gunes and Piccardi, 2006a].

The ratio, 1:618 is called the golden mean or golden ratio [Dunlap, 1997]. Applying this ratio
to the width of the face results in the height being 1:618 times the width in order to satisfy the
golden ratio as can be seen in Figure 2.3 [Hassaballah et al., 2013].

Figure 2.3: Golden ratio for Facial Features

The golden ratio however has its own limitations and therefore cannot always be used as a re-
quirement for facial beauty. First of all, facial beauty di�er across regions and cultures, due
to di�erences in appearances across di�erent cultures. The golden ratio is based on math-
ematical proportions and does not take into account other features which may in
uence the
perception of beauty, such as cultural or personal in
uences. Some scientists have discovered
that the golden ratio is not applicable to Malaysian faces, due to the di�erent form of the
face [Alam et al., 2015]. However, the non-applicability does not mean that these faces are not
beautiful, but it simply means that the golden ratio is not an universal standard and cannot
be applied to all faces. The golden ratio has an internal bias, which can raise risks in facial
beauty classi�cation. Relying solely on the golden ratio results into a narrow and rigid de�nition
of beauty and unique features are ignored, which can make a person's face beautiful in its own
unique way [Alam et al., 2015, Packiriswamy et al., 2012].

Additionally, the golden ratio is mostly applied to a two-dimensional image. In reality faces are
not two-dimensional, but three-dimensional, which means that using this method alone can lead
to inaccuracies. The golden ratio may not apply in the case of a three-dimensional face due to
di�erent calculations [Zwahlen et al., 2022, Jang et al., 2017].

The golden ratio can nevertheless be a very useful reference point for training neural networks to
classify facial beauty. Many studies have used the golden ratio as an input to classify the facial
beauty. For example, according to the study of Iyer et al. human judgements were consistent
and correlated with the facial ratios. The researchers however remarked that there were other ele-
ments of variations, which existed as secondary features, such as sexual features and facial health.
Combining these features resulted in a better performance of the model [J Iyer et al., 2021].
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2.3.2 Facial Symmetry

Another important indicator for facial beauty is facial symmetry. A face is symmetrical when the
right and left side of the face are nearly identical. The animal brain, which includes the human
brain, is primarily attracted to symmetrical faces of their mates [Perrett et al., 1999].

When the facial symmetry is too high, which can be the case in deep fake images, the point
of the uncanny valley will be reached (see Figure 2.4) [Thornhill and Gangestad, 1999]. This
e�ect occurs when the images are too symmetrical, making these images look almost human.
Because the images are nearly human, but not human or non-human enough, it leaves a feel-
ing of unease or even fear rather than attraction [Zhang et al., 2020, MacDorman et al., 2009,
Perrett et al., 1999].

Figure 2.4: Graph of human-like appearances and comfort (Figure from [MacDorman et al., 2009])

Other studies have suggested to not focus on the symmetry of the face, due to the problems
described above, but rather focus on the asymmetry of the face. Facial asymmetry, symmetry
and average symmetry are shown in Figure 2.5. The asymmetry then can be calculated by
the sum of all di�erence between the feature point. Studies have shown that less asymmet-
rical faces, are more considered more attractive, healthy, friendly and sociable. Facial symmetry
therefore is not only an indicator for facial beauty, but also for various other aspects of the indi-
vidual such as health and personality [Fink et al., 2006, Verhoeven et al., 2016, Dobai et al., 2018,
Huang et al., 2013, Rhodes et al., 2001b, Harguess and Aggarwal, 2011]. Facial symmetry is most
often associated to other positive traits, such as intelligence, trustworthiness, likability and better
health [Rhodes et al., 1998, Rhodes, 2006, Little et al., 2011, Grammer and Thornhill, 1994].

One study has studied the relationship between facial symmetry and attractiveness in a sample of
147 female images. The study found that women with higher facial symmetry were rated as more
attractive by both male and female participants. Another study found a similar results when
analysing the relationship between these two aspects between female and male images. Facial
symmetry was highly correlated with attractiveness regardless of the gender [Rhodes et al., 1998,
Wei et al., 2022, Noor and Evans, 2003, Eisenthal et al., 2006, Liu et al., 2016].

Figure 2.5: An Example of Facial Symmetry and Facial Asymmetry (Figure from [Lee et al., 2021,
Fink and Neave, 2005])
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2.3.3 Skin Quality

Another indicator of facial beauty is the quality of the skin, due to the fact that a good skin
condition is often associated with a good health.

Many studies have proved that skin condition is important for the perception of facial beauty.
One of the reasons is that good skin condition is often perceived as more fertile for both female as
male faces. Flawless skin without acne or the absence of facial hair is associated with female facial
beauty. These are called sexually dimorphic features, which is associated with female and male fer-
tility [Fink et al., 2001, Fink and Neave, 2005, Morris, 1967, Van den Berghe and Frost, 1986].

The correlation between the perception of skin condition and health is not a coincidence, due to the
fact that the skin can be a�ected by unhealthy behaviour, such as lot of sun exposure, smoking
and wrong diets. Wrinkles and roughness of the skin can be caused by long-term exposure of
the sun. A diet which is high in sugars and fats can cause acne on the skin. Hence, someone's
health can indeed be derived from their skin condition [Flament et al., 2013, Genovese et al., 2017,
Naidoo and Birch-Machin, 2017, Humphrey et al., 2021].

2.3.4 Facial Features

In combination with the other indicators for facial beauty, facial features itself are also important
for the perception of this notion. Attractive facial features depend on the ratio and shape of the
features itself. People with certain proportions are generally perceived as more attractive.

For instance a smaller face with a larger forehead are considered attractive by females, while other
features include having a pronounced chin and fuller lips. The preference for the right facial propor-
tions or features di�er per culture. Asian perception of female facial beauty includes having a more
prominent jawline, while Western female perception include fuller lips. Even within regions itself
the beauty perception regarding facial features can change amongst sub-regions [Naini et al., 2006,
Fan et al., 2012, Kashmar et al., 2019, Liu et al., 2019, Cunningham, 1986, Kashmar et al., 2019,
Broer et al., 2012, Yip et al., 2019, Menon, 2019].

Additionally, the most important requirement for the facial features is having the right proportion.
A nose that is proportional in size compared to the face is considered more attractive than smaller
or larger noses. The same applies for the eye size which also should be in balance with the rest
of the face. Too big or too small eyes are not considered attractive. The width of the face is an
important feature to consider in combination with the width of the nose or eyes [Naini et al., 2006,
Fan et al., 2012, Pallett et al., 2010].

2.3.5 Facial Averageness

The last indicator for the perception of facial beauty is averageness. Facial averageness is a
well-studied indicator in the �eld of facial beauty. It refers to the degree to which the face
resembles average features of the population. This beauty ideal is highly depended on culture
or region and therefore is a good and reliable indicator for facial beauty. Many studies agree on
the averageness e�ect, which means that a more average face is considered more attractive by the
participants.

Averageness of the face is a common indicator for facial beauty across di�erent cultures. A
study done on Asian, Chinese and Japanese, and Caucasian faces resulted in the conclusion that
averageness is highly correlated with the perception of attractiveness. Increasing the averageness of
individual own-race faces resulted in an increase of the attractiveness score. When the averageness
was decreased the images were considered less attractive[Rhodes et al., 2001a].

Various experiments have explored the e�ect of facial averageness on the perception of facial
beauty. The preference of facial averageness may have evolved due to genetic heterozygosity.
Genetic heterozygosity is an indicator that an individual has inherited di�erent versions of the
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