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Abstract

Memes evolve and mutate through their diffusion in social media. They have
the potential to propagate ideas and, by extension, products. Many studies have
focused on memes, but none so far, to our knowledge, on the users who post
them, their relationships, and the reach of their in�uence. In this project, we
de�ne a meme in�uence graph together with suitable metrics to visualize and
quantify in�uence between users who post memes. Then, we describe a process to
implement our de�nitions using a new approach to meme detection based on text-
to-image area ratio and contrast. After applying our method to a set of users of
the Instagram platform, we conclude that our metrics add information to already
existing user characteristics and that our methodology can also be used to study
the popularity of memes types among the users.

Resumen

Los memes evolucionan y mutan a través de su difusión en las redes sociales.
Tienen el potencial de propagar ideas, y por extensión, productos. Se han lle-
vado a cabo estudios enfocados en memes, pero ninguno de ellos, a nuestro saber,
sobre los usuarios que los publican, cómo se relacionan y el alcance de su in-
�uencia. En este proyecto de�nimos un grafo de in�uencia de memes junto con
métricas que nos permiten visualizar y cuanti�car la in�uencia entre usuarios
que publican memes. A continuación, describimos un proceso para implementar
las de�niciones proporcionadas a partir de un nuevo enfoque para la detección
de memes que se basa en el contraste y en la relación entre las áreas de texto e
imagen. Finalmente, aplicamos nuestra metodología a un conjunto de usuarios
de la plataforma Instagram y concluimos que nuestras métricas aportan informa-
ción adicional sobre las características ya existentes de los usuarios y que nuestra
metodología también es aplicable para visualizar la popularidad de los tipos de
memes entre los usuarios.

2020 Mathematics Subject Classi�cation: 05C22, 62H30, 68T07, 68T45, 91C20
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Chapter 1

Introduction

A meme is usually de�ned as “an idea, behavior, phrase or usage that spreads
within a culture” [7]. In the digital era, memes have adapted to new technologies
and have become a phenomenon in contemporary web culture [21]. As a combi-
nation of humor, text, and a symbol, emoticons became one of the �rst types of
Internet memes.

Even though Internet memes can exist as text, emojis, videos, or gifs, a com-
mon format is that of an image with superimposed text that conveys some type
of message in an epigrammatic style. In the earlier days of the Internet, images
with superimposed text began to propagate via e-mail and message boards. Later,
social networks emerged, allowing memes to viralize [6]. Image memes have be-
come an integral part of Internet culture. With the help of users they are born and
reproduced, often mutated in the process. They are also used to spread political
messages and ideologies. Compared to textual memes, image memes can con-
dense their content and require less attention to be understood. Therefore, they
are likely to be more effective [24].

Many studies have been carried out around memes, mainly focusing on their
evolution [3], predicting their virality [2, 24], modeling their spread with mathe-
matical models [4, 39], or devising algorithms for detecting them [6, 13]. But few,
if any, have dug deeper behind the creators of memes.

Regarding human achievement, viral success is closely related to merit [43].
Therefore, it is natural that memes that were once uploaded anonymously are
now being uploaded by users that are proud of their creations and sign their
memes with their watermark. Some users who post popular memes have achieved
massive followings, and this grants them enormous in�uence and reach. However,
that would be true of any user on a social network with a big number of followers.
What makes meme creators unique is that they not only have the power to reach
their followers, but two factors greatly expand their scope. First, memes are meant
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2 Introduction

to be spread and shared; hence, followers of meme creators, if they enjoy a meme,
are likely to share it with their friends [40]. Second —and most importantly—
from an original meme, other creators can mutate and alter the original to make
their own, retaining core aspects of the meme such as the underlying image. If
there was an idea or product within it, as the meme and its mutations viralize and
are shared, the idea or product goes viral with it, achieving exposure orders of
magnitude greater than the original reach of the creator of the meme. In Figures
1.1 and 1.2 we can �nd examples of memes featuring images that originate around
a product.

Figure 1.1: Memes containing a frame
from Gillette's commercial We Believe:
The Best Men Can Be(2019).

Figure 1.2: Memes containing a frame
from the videogame Detroit: Become Hu-
man(2018).

1.1. Objectives

In this study, we take over the task of providing tools to gain insight into cre-
ators and the relationship between them through a visual analysis of the content
of their memes. More precisely, this project aims to provide the following contri-
butions:

1. A de�nition of a graph for visualizing relationships between users who post
memes on social networks.

2. Metrics based on graph theory that evaluate and rank users concerning
meme virality.
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3. A process for experimentally building the graph as mentioned earlier with a
new approach for detecting image memes.

4. A demonstration of how this process can be applied to a set of Spanish users
who post memes on Instagram.

Indirectly, by accomplishing the previous contributions, the following objec-
tives will also be achieved:

1. Building a pipeline for extracting and storing large amounts of data from a
social network.

2. Implementing algorithms for detecting memes based on text detection and
image contrast.

3. Extracting features from image data using a Convolutional Neural Network.

4. Clustering images based on their underlying images using their extracted
features.

5. Interpreting results from applying our methodology to a set of users.

1.2. Hypothesis

The following hypothesis can be raised from this project: By building the graph
and computing the metrics that we de�ne, we will be able to visualize relation-
ships between users and rank the users regarding the potential of their memes to
become viral and in�uence other users.

We believe that some of these users would be overlooked by using standard
metrics for determining in�uence. As a bonus, by collecting the necessary data
to perform this task we will also be able to have an insight into the memes them-
selves, including their popularity and longevity.
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Chapter 2

Preliminary Concepts

In this chapter we explain concepts needed to fully understand this study in
varying levels of depth depending on their complexity and relevance to the project.

2.1. Social Media Platforms

A social media platformis any medium where a user is capable of broadcast-
ing content to the general public or a subset of the general public. This content
includes images, videos, messages, and sound �les. Examples of social media
platforms include YouTube, Facebook, and Twitter. Recent statistics estimate that as
of April 2022 there are 4.65 billion social media users [20] totaling 58.7 percent of
the global population.

2.1.1. Instagram

Instagram is a social media platform focused exclusively on photo and video
sharing. Users can take, edit and publish visual content on their pro�le, which
can be browsed by any other user (if the user's pro�le is public), or only their
followers (if the pro�le is private). As a user, you can follow any other public user.
By following a user, you make it so whenever you browse Instagram's main page,
you will be shown the recent content uploaded by that user.

On this platform, a post can contain an image, a video, or a heterogeneous col-
lection of images and videos (albums). They can also have a short text description
which can include tags ( hashtags) and a location assigned by the user. Users can
publicly engage with the posts via likes and comments, and privately by sharing
the post with another user or bookmarking (saving) the post. Other features that
Instagram includes are messaging, live streaming, reels, and stories, but these are
not relevant to this study.
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