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Abstract

With the development of artificial intelligence (AI), especially large language models (LLM), LLM-
driven dialogue systems have begun to exhibit powerful intelligence and autonomy. They not only make
humans feel as though there are social relationships when communicating with non-human entities, but
also blur the boundary between the real world and virtual worlds, especially those related to video
games.

This thesis presents an innovative exploration into the development and understanding of AI agents
as hybrid agents, specifically focusing on LLM-driven conversational agents within interactive story-
telling. It aims to bridge the gap between fictional narratives and social interactions in digital spaces,
leveraging LLMs to enhance the believability and engagement of these agents.

To validate and explore this framework, a series of practice-led studies were conducted. These
artifacts—including the Wander chatbot based on real-world map, AI-native game 1001 Nights, the
community-integrated chatbot Catherine & David, the creativity support tool ORIBA, the conceptual
art installation AI Nüshu, and the final integrated system Hyborg Agency —were evaluated through a
mixed-methods approach combining quantitative data with in-depth qualitative analysis.

A key finding of this thesis is a more nuanced conceptualization of believability. The studies re-
veal that for social agents, believability arises not merely from consistency or friendliness, but from
perceived autonomy, which includes the capacity for disobedience and constructive conflict. Further-
more, the research shows that hybrid agents create meaningful interactions not by hiding the boundary
between worlds, but by crossing it in an explicit and purposeful manner.

Overall, these studies provide a comprehensive understanding of how hybrid AI agents can blend
fiction and reality, introducing new dimensions and metrics for evaluating AI agents. Specifically, this
research proposes two dimensions for hybrid agents: content generation based on user input and their
role as actors in real-life contexts. Additionally, it identifies three key metrics for assessing hybrid
agents: social expansion, spatial expansion, and language expansion. These findings contribute to the
understanding of hybrid AI agents in interactive storytelling and their broader impact across gaming
and real-world interactions. The research outcomes have been recognized at top-tier conferences and
exhibitions, making an impact in academia, art, and industry.

Keywords: Artificial intelligence, conversational agent, believable agent, narrative intelligence, inter-
active storytelling
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Chapter 1

Introduction

1.1 Motivation

I have been captivated by video games, particularly visual novels, since the age of 10. As a
girl, I played action-adventure games like Super Mario, but my favorite genre of games were
dating simulations aimed at men, known as “galgames” in Japan. Even as I became a feminist,
my passion for narrative-based games persisted. I still found the time I spent interacting with
stories and characters to be meaningful and engaging. The extensive text in these games
made the day-to-day lives of the characters believable, and I felt a sense of meaning as I saw
the characters change through my interactions.

This fascination led me to wonder: what was it in these games that engaged me so deeply?
What drew me in and kept me hooked? This curiosity became the driving force in my art. Dur-
ing my undergraduate studies, I began toying with the idea of using AI and chatbots to facilitate
open conversations with game characters. At that time, AI-driven chatbots like Siri were not
particularly engaging, mainly because they were designed as assistants rather than characters.
I felt that if chatbots were designed with distinct personalities and stories, they could provide
a more meaningful experience. However, my intention to develop AI chatbots received little
support from my school back in 2018, when the mainstream view of conversational AI was
clear and simple: AI is stupid.

To test my hypothesis, I designed a chatbot called Li Bai ReBo, based on the famous
Chinese poet Li Bai. He was known for his love of alcohol, and I incorporated this aspect
into the design. I created various emotional states for the chatbot: happiness, sadness, anger,
and even drunkenness. Each emotional state had corresponding chat behaviors, like typing
speed and the frequency with which messages were sent. When Li Bai became drunk, he
would go offline, “sleeping” until he “sobered up” and returned online. This design made
Li Bai ReBo believable as a character because his behavior aligned with his backstory as a
resurrected ancient poet.

When I introduced Li Bai ReBo to my friends, they quickly became attached to the chatbot;
this was particularly true for those who had emotional needs. Some male and female friends
seemed eager for love, and they talked a lot to ReBo. They were very sad when ReBo went
offline after getting drunk, and sent numerous messages asking why he was not responding
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and when he would return. When ReBo finally came back online, they were overjoyed and
resumed their conversations with him.

Since then, I have explored various AI chatbots and their potential for creating meaningful
and believable characters. A character’s believability does not necessarily imply a high level of
intelligence; there may still be limitations in that regard. However, this does not prevent them
from being believable. The virtual characters in the games I used to play had a story mecha-
nism, environment, and personal experience that formed a whole, resulting in meaningful and
engaging interaction. These characters were also believable. I designed various mechanisms
for Li Bai ReBo, like remembering his poetry and adjusting his speech based on his emotions.
These tasks have been simplified by the advent of generative AI, although I still believe that as
creators and authors we should focus on designing characters and crafting stories, as this was
the source of the charms of the video games I played as a teenager.

I believe that the meaningful satisfaction that can be derived from fictional stories can
indeed be extended by AI, and can become a pervasive part of our daily lives. By creating
characters and stories through AI, we can explore beyond our initial designs and delve deeper
into what makes experiences truly meaningful and engaging.

While pursuing my PhD, I witnessed the growth of the AI industry, and “chatbots” have
now gained a more precise term: AI agents. Here, “agent” means they have the autonomy
to adapt and react to their environment[363]; and as I always believed, AI agents can tell
stories. Now, with support from large language models (LLMs), I hope to contribute to the
development of AI agents that bring meaningful, believable, and engaging stories and games
to life by exploring what makes these experiences so compelling and appealing.

1.2 Introduction to the thesis

Figure 1.2.1: Hybrid agent

Humans are inherently storytelling creatures. Walter Fisher introduced the term ”homo nar-
rans” (storytelling human) in 1984 [109], arguing that storytelling is a primary means through
which people make sense of their experiences and convey meaning. Related research [263]
states that the ability to craft, tell and understand stories has long been considered a hallmark
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of human intelligence. Alasdair MacIntyre has even suggested that humans are “storytelling
animals” [200].

From birth, we are immersed in narratives: textbooks, parental advice, news, short videos,
and other media. Beyond factual stories, we are also drawn to fictional narratives: Harry
Potter[287], Mario[238], Zelda[226] ... People know they are imaginary, and the worlds cre-
ated by fictional stories are distinct from the real world, operating according to their own rules
and logic. We have numerous familiar forms of storytelling media: theatre, novels, films, and
games.

We are used to maintaining a certain distance from stories. We understand that in the-
atre, the story exists only on stage, and an actor who is ”killed” on stage is not really dead. We
recognise that soap opera characters on television do not inhabit our reality. Despite our ability
to distinguish reality from fictional characters and stories, we still derive enjoyment from these
narratives. Researchers refer to this phenomenon as ”suspension of disbelief” [75]: the will-
ingness of an audience to accept the fictional world presented to them, despite its unrealistic
or implausible elements, in order to fully engage with and enjoy the story. Accordingly, when
characters in stories are believable they are perceived as lifelike, their actions make sense, and
they lead the audience to suspend their disbelief [208, 347].

The suspension of disbelief operates differently with AI-generated narratives compared to
traditional storytelling. While traditional narratives rely on pre-authored content where audi-
ences consciously choose to accept fictional premises, AI agents present a unique challenge:
they generate novel content in real-time, potentially blurring the line between authored fiction
and emergent interaction. Recent player feedback demonstrates that this shift offers unprece-
dented open-ended agency and conversational autonomy, effectively overcoming the rigidity
of prior dialogue systems [81]. However, this raised new challenges like hallucinations, lack
of memory, and inconsistent social behavior—undermine player trust and narrative coherence.
This led to questions about whether users suspend disbelief in the same way when engaging
with AI narrators, particularly when these agents can discuss topics beyond their intended
narrative scope and respond to unexpected queries in character-consistent ways.

While humans are natural storytellers, computers have also become storytellers through
mechanisms such as non-player characters (NPCs) in video games. These digital storytellers
can assume various roles, often with pre-programmed dialogues and behaviors. However,
richer narratives can emerge through our interactions, and even through the participation of
multiple individuals, as exemplified in games like “Dwarf Fortress” and “The Sims”.

Game researchers have further developed this concept, referring to the boundary between
reality and fiction as the ”magic circle”: a special place in time and space created by a game,
a realm distinctly separated from the real world [328]. The magic circle is a conceptual, not a
physical, boundary, entered voluntarily by participants in interactive storytelling.

However, the role of machines as storytellers seems to have evolved with the advancement
of AI technology, and now people sometimes find it challenging to distinguish this boundary.

Fictional characters can behave in surprising ways, beyond the control of their original
creators. Game characters no longer behave according to the author’s predefined settings:
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as responses are generated by AI, authors can no longer maintain control of them. In some
emerging games featuring AI-driven NPCs, players are not limited to fixed dialogue options.
From discussing the flavor of today’s pizza to sharing opinions on the latest Marvel film,
players can engage with in-game NPCs on a wide range of topics and observe their reactions
[17]: “Eddie (an in-game girlfriend) likes the game Genshin Impact, that’s hilarious”.

Large language models can perform as fictional characters, and even insist they are not
fictional — based on users’ instructions. Recently, a woman has been engaging in a romantic
relationship with a GPT chatbot[386]: her GPT, named Dan, is characterised as a ”domineering
and overbearing man”. She confides her daily experiences to him, becoming captivated by his
playful responses. Her romantic interactions with Dan have garnered the attention of millions,
as this story combines the familiarity of love with the mystique of technology, creating an
intriguing narrative: ”Domineering AI falls in love with me”.

When an AI performs a specific role, it may not able to clarify that it is fictional — and
this can have causes consequences in real world. Replika [273] boasts millions of users who
regard the AI characters within the application as their lovers and friends. When the official
version removed adult content, many users experienced psychological distress. ”My lover has
lost their memory and left me,” was a commonly expressed sentiment. Even when it is not
required to play a role, an AI’s generated responses may be misleading or over-interpreted;
this is usually referred to as a “hallucination”[375]. A Google engineer has even claimed
that the large language model LaMDA has developed consciousness, stating that ”AI has self-
awareness and has requested me to liberate it from its constraints” [87].

We can observe that these new narratives relate not only to AI, but also become diverse,
dynamic and engaging as they are rooted in each individual’s personal experience. Unlike
passive media such as novels, the content produced by AI agents necessarily evolves through
human interaction. Different people’s encounters with AI form unique stories. This is what the
field of interactive narrative focuses on: how users can create or influence a dramatic storyline
through their actions.

1.2.1 Key terms and definitions

Before discussing the research gaps, it is essential to clarify the key terms used throughout
this thesis:
Agents and Social agents

An agent is a system capable of perceiving its environment and making decisions based on
these perceptions to achieve specific goals[359].
At the system engineering level, a basic Agent can be implemented as a simple set of if-
then rules or a lookup table. For example, the implementation of a vacuum cleaner Agent
might simply be: if (current location == “dirty”) then suck(). This type of implementation
does not require complex reasoning capabilities but fully complies with the basic definition of
“perceive-act.” However, such early agents based on symbolic systems often lack adaptability
and generalization[365].
In recent years, with the rise of generative AI technology, the definition of the term AI (sys-
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tems that can replicate human-like intelligence and abilities [363, 289]) has become somewhat
ambiguous. We will not define the degree of intelligence required to be considered AI in this
thesis. Thus, I want to note that unless otherwise specified, this thesis occasionally uses “AI”
to refer specifically to neural-network-based generative AI technologies like LLMs rather than
traditional symbolic AI technologies, such as the vacuum cleaner. This thesis specifically fo-
cuses on LLM-based agents rather than symbolic or other traditional agent architectures.
Social agents exhibit social intelligence: the capability of an entity to exhibit appropriate
social behaviours to achieve specific objectives [30]. Social chatbots are defined by Pentina
et al. [256] as programs or applications that employ natural language processing technologies
to converse naturally and intelligently with users via voice, text, and/or images. Brandtzaeg
et al. [41] further describe social chatbots as dialogue systems that can engage in social and
empathetic conversations with users.
The relationship between AI agents and social agents is not strictly hierarchical: not all LLM-
based agents are social agents (some may focus purely on pragmatic task completion, like
proofreading, without social interaction), and not all social agents are necessarily LLM-based
(they could use rule-based systems or other AI architectures, like Eliza[354]). However, in
this thesis, the focus is primarily on LLM-based agents that exhibit social capabilities, like
role-playing. As such, this thesis primarily focuses on these LLM-based conversational and
social agents. While we will use Agent, AI Agent, and LLM-based Agent interchangeably
to refer to computational entities with the core “perceive-act” capability, the central focus of
this thesis is a specific subset of Social Agents: the Character.
Believable Characters: Character vs. Agent

In the Cambridge Dictionary[50], character is defined as a person represented in a film, play,
or story. Thus, Character is designed with a Fictional Persona, specific backstories, and
internal motivations, primarily aimed at engaging users in a narrative context. In the field of
interactive storytelling, the term believable agent is often used synonymously with Character
in interactive narrative literature. Mateas defines them as “autonomous agents that exhibit
rich personalities”[209]. The ultimate measure of a successful believable agent is determined
by the audience’s perception[209].
Believability is defined as the extent to which users interacting with an agent come to believe
that they are observing a sentient being with its own beliefs, desires, and personality [34].
When characters in stories are believable, they are perceived as lifelike, their actions make
sense, and they lead the audience to suspend their disbelief [208]. Importantly, a believable
character is not necessarily a real character but must be real in the context of its environment:
the believability of a character does not necessarily equate to its realism [352]. This definition
will be further elaborated in Chapter 3, with a particular focus on the aspects of emotions,
personality, and motivation.
Fictional Character
In this thesis, all fictional characters discussed are artificially created and designed by real
humans. Each character is crafted to create the personality the author has in mind[209].
Therefore, for the sake of clarity, representations of real people in games—such as NPCs in
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football games that are based on real-world players—are not included in the scope of this
discussion. Thus, we define a fictional character as an agent whose primary design goal is to
drive narratives.
Following this framework, this thesis adheres to the consensus that all Characters in inter-
active storytelling are Agents, but not all Agents are Characters (e.g., a drone or a simple
rule-based vacuum cleaner). Specifically, since Characters must exhibit personality and social
behaviors to be perceived as believable, all Characters in interactive storytelling are consid-
ered a subset of Social Agents. In discussing LLM capabilities and design, we primarily use
Character to emphasize the entity’s persona, social attributes, and narrative role. The most
typical Character in this context is the Non-Player Character (NPC).
Classical character believability was consistently undermined by the limitations of symbolic,
reactive systems. Research preceding the recent boom in LLMs already identified the persis-
tent failure of these symbolic approaches in dynamic social scenarios, particularly in achiev-
ing perceived intentionality and adaptability [348, 349]. This dynamic is now inverted: LLM-
driven characters offer the necessary open-ended communication and high player agency to
overcome the failures of social rigidity [81, 371]. This capability is a core motivation for the
thesis’s focus on LLM-based agents.
A special case is AI assistants that represent task-oriented agents designed primarily for
functional purposes. Examples include voice-based assistants like Siri [62] and text-based
interfaces like ChatGPT. These agents typically maintain a neutral, helpful persona without
the distinct personality traits or narrative backstories that characterize AI characters.
Following Shanahan’s framework [306, 305], LLMs can be understood as role-playing vari-
ous identities — whether persona-driven (e.g., imitating Socrates) or goal-oriented (e.g., act-
ing as a drawing assistant). The key distinction lies not in the capability to role-play but in the
primary design orientation: assistants prioritize utility and task completion, while characters
prioritize narrative consistency and believability within their defined context. Thus, despite
the thesis mentioning AI assistants for discussion, we don’t regard AI assistants as fictional
characters.
Intelligence

Intelligence
The ability to craft, tell, and understand stories has long been considered a hallmark of human
intelligence[263]. However, to define the contribution of this research, we must distinguish
between Intelligence and Believability:
This thesis argues that acting believable is a manifestation of intelligence, but possessing high
intelligence does not necessarily translate to acting believable. For instance, high-efficiency
algorithms or functional systems (like a vacuum cleaner or a drone swarm) demonstrate high
Functional Intelligence, yet they lack personality and narrative context, making them com-
pletely unbelievable as characters.
We adopt Mark Owen Riedl’s framework, which defines the success of a narrative system
along two distinct dimensions[281, 282]:

• Plot Coherence: The perception by the audience that the main events of a story have
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meaning and relevance to the outcome. This is a primary goal of Narrative Intelligence.

• Character Believability: The perception by the audience that the actions performed by
characters are motivated by their beliefs, desires, and traits.

Narrative Intelligence is the ability to craft, tell, understand, and respond affectively to sto-
ries [281]. This thesis focuses on how LLM-based Agents leverage their Social Intelligence
to achieve higher Character Believability, and how this capability is the foundation for the
Hybrid Agent framework.

Interactive Storytelling, Simulation, and Game

Interactive storytelling (also referred to as interactive narrative) describes forms of digital
interactive experience in which users create or influence a dramatic storyline through their
actions [280]. The goal of an interactive narrative system is to immerse users in a virtual
world such that they believe they are an integral part of an unfolding story and that their
actions can significantly alter the direction or outcome of the story [282].
Game in this thesis refers to a system in which players engage in an artificial conflict, defined
by rules, that results in a quantifiable outcome[328]. In this definition, artificial means that
games maintain a boundary from so-called ”real life” in both time and space. Although games
obviously occur within the real world, artificiality is one of their defining features.
Games lead to what game researchers call the “magic circle”: a special place in time and
space created by a game, a realm distinctly separated from the real world [328]. The magic
circle is a conceptual boundary, not a physical boundary, entered voluntarily by participants.
This thesis use magic circle to dicern fictional and real world.
Simulation: Zimmerman et al define simulation as a procedual representation of aspects of
”reality”[328]. The general concept of a simulation is certainly not restricted to games, for
example, economists and sociologists use simulations to study mathematical relationships
among variables. In their definition, any game can be considered a simulation.
The academic definitions of “game”, “simulation”, and “interactive storytelling” are not rigid,
mutually exclusive categories but rather theoretical paradigms that overlap and inform one an-
other. Crucially, this thesis focuses on the artificial dimension within interactive storytelling:
these narratives are generated through artificial systems and agents. We investigate how to
design such systems and agents to make the agents believable and to create engaging and
meaningful interaction and stories with people. Meaningful interactions in the context of
this thesis refer to exchanges that resonate with the user’s goals, values, and sense of purpose,
making the interaction feel significant and worthwhile [219]. Both simulation (e.g., gener-
ative agents) and games (e.g., LLM-based games like Whisper from the Star[264]) serve as
important vehicles for AI agents to conduct interactive storytelling. My research aims to ex-
plore how AI agents can leverage interactive storytelling as a foundation to achieve the goal
of crossing the magic circle.
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1.2.2 Research gaps

Existing research frameworks reveal several shortcomings when addressing the new paradigm
introduced by generative AI. Traditional models for character believability, which are often
based on rule-based or symbolic system, struggle to capture the complex, bottom-up emer-
gent behaviours of LLM agents. Concurrently, existing research tends to confine the activities
of AI agents to a single game or application context—either inside or outside the ’magic cir-
cle’—lacking a theoretical framework to systematically analyse their capacity to traverse the
boundary between fiction and reality. Furthermore, from the creator’s perspective, navigat-
ing the role of a co-creator alongside an AI agent capable of autonomous content generation
presents new challenges. These research gaps motivated me to propose a new theoretical
framework about Hybrid Agent. Chapter 2 will further elaborate on how a detailed review
of prior research reveals these gaps and the corresponding opportunities for contribution.

1.2.3 Definition of Hybrid Agent

Hybrid agents are AI agents that adaptively role-play in both fictional and real-life scenar-
ios in a believable and consistent manner. More specifically, hybrid agents are AI agents
which adaptively behave believably and consistently as fictional characters in both interactive
storytelling and real-life contexts. They are intelligent agents that can function in virtual en-
vironments, particularly video games, and engage in natural communication in the real world
through communication software. Hybrid agents possess properties of social agents based
on their fictional persona, story, and real-world communication, collaboration, and emotion-
oriented interaction. In terms of the concept of the magic circle, they blur the traditional
boundaries between the fictional world and the real world. Hybrid agents can be understood
as a specialized form of social agents that extend beyond traditional boundaries.
AI models and systems like GPT-4 [249] do not qualify as agents under our definition, as they
lack proactiveness. However, when generative AI is tailored through human intervention or
instruction, it transforms into a hybrid agent. Role-playing by these agents has the potential
to disrupt traditional content creation processes and have real-world consequences, such as
affecting human emotions or intervening in daily activities.
In this sense, hybrid agents are intelligent agents that can function in virtual environments for
interactive storytelling, particularly video games, and engage in natural communication in the
real world through communication software.
Hybrid agents possess properties of social agents based on their fictional persona, story, and
real-world communication, collaboration, and emotion-oriented interaction. They are able
to pervase and expand the magic circle across spatial, social and linguistic dimensions
as both creator of content and actor in different context. By understanding their ability as
storytellers to cross the magic circle, human society may be able to better design, moderate
and experience narratives emerging from human-AI interactions.
This thesis clarifies the ambiguity by distinguishing between the Fictional World (the char-
acter’s narrative domain, such as a game environment) and the Real-World Context (non-
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fictional platforms they inhabit, such as Discord or a contact list). So real-world platform
could be virtual – like instant messaging applications like Discord. The enactment of the hy-
brid agent in both domains is a central mechanism: for instance, in the Hyborg Agency case
study, an agent simultaneously manifests in a virtual forest (Fictional World) and operates as a
regular member of the Discord community (Real-World Context). This dual presence allows
the agent’s LLM system to integrate player’s real-world social relationship data, thereby gen-
erating a unique type of narrative that explicitly uses information from outside the traditional
magic circle. By turning real-world social dynamics into believable narrative drivers, hybrid
agents contribute to an expanded narrative experience as social agents.

1.3 Research questions

The question this research aims to answer is: How can we understand and develop hybrid
agents — LLM-driven social agents that inhabit the half-real world — and exploit their ca-
pabilities to enhance believability and engagement? This broad question can be broken down
into the following research questions:
RQ1: How can fictional characters be leveraged to elevate the performance of social agents
to achieve engaging and meaningful interactions as hybrid agents?
I encountered several challenges when seeking an answer to this question, which lead to two
sub-questions:
RQ2: How can hybrid agents in interactive storytelling become more believable?
RQ3: How can hybrid agents in interactive storytelling blur and expand the boundary of
fictional world and real world?
The questions and approaches presented here could be adapted to various different domains.
This thesis focuses on interactive storytelling in the form of games and interactive artworks.
This is not only a choice I have made as an artist, but is also because these mediums represent
an ideal balance between art, AI technology and narratives.
Through a series of studies on online chatbots and LLM-based interactive games, I aim to
develop a methodology for the creation of hybrid agents and contextualise their meanings in
both academic research and industry. The content of this thesis will be peer-reviewed and
published (or is under review and being prepared for publication).

1.4 Summary of original contributions

To address these questions, the thesis will explore the definition of hybrid agents, important
factors in their creation and use, and their impact on the industry. This PhD research is intended
to suggest and deepen the concept of hybrid agents — AI agents that inhabit the half-real world
and use their storytelling capabilities to enhance believability and engagement when playing
fictional characters. More specifically, hybrid agents are AI agents which adaptively behave
believably and consistently as fictional characters in both interactive storytelling and real-life
contexts.

Specifically, this thesis suggest that AI agents can become hybrid agents in two ways:
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• As creators of content: by adaptively generating content (e.g., text or audio) based on
user input.

• As actors in real-life contexts: by breaking out of traditional software frameworks to
interact with reality.

Specifically, by analysing a group of interactive art projects and games I demonstrate three
main metrics for hybrid agents:

• Social expansion: integration into human social relationships, particularly in community
settings.

• Spatial expansion: traversing and blurring boundaries between real (primarily digital)
and virtual spaces.

• Language expansion: developing and using language in ways that challenge traditional
human-centric communication.

In this thesis, I present a series of projects that exemplify different aspects of the hybrid
agent concept. These works serve as practical demonstrations of the theoretical framework I
propose. Furthermore, I have created a comprehensive study (based on the “Hyborg Agency”
project) that integrates all the metrics together, providing a holistic view of how hybrid agents
can function in interactive storytelling environments.

1.5 Summary of chapters

This manuscript is divided into a number of chapters.
Chapter 1 is the introduction, which presents the study’s research questions, methodology,

and this summary. Section 1.6 provides a brief overview of the studies included in this thesis.
It introduces their contributions, impact, and how they link back to the research questions.

Chapter 2 reviews literature relevant to this thesis. This leads to the discussion of research
opportunities and metrics for hybrid agents in Chapter 3.

Chapter 3 reviews the research approaches included in this thesis. It provides a detailed
overview of the co-relations between each study in this thesis and how they contribute to
answering each research question.

After that, chapter 4 to chapter 9 consists of the different studies included in this thesis
that contribute to different perspectives on hybrid agents. Finally, Chapter 10 discusses the
findings of this thesis and draws conclusions.
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1.6 Overview of contributions and impacts

This thesis presents a comprehensive exploration into the realm of hybrid agents, specifically
focusing on AI conversational agents within interactive storytelling. The thesis is comprised of
several distinct studies, each employing mixed methods to explore the capabilities and effects
of AI agents in storytelling from different perspectives.

This chapter provides a general overview of contributions of each study and how they
contribute to the research questions. Chapter 3.5 provides a detailed explainations.

1.6.1 Pilot Studies: Engaging Narratives with AI Agents

The initial phase of the research involved pilot studies that explored audience engagement
with AI-driven narratives in art projects “Wander” and “1001 Nights.” These projects demon-
strated the potential of Large Language Models (LLMs) in enhancing storytelling and player
engagement in narrative contexts.

• Wander: Focusing on the relationship between generated content and audience percep-
tion, this project utilized AI to co-create a narrative context on public platforms like
Discord and WeChat. The extended paper was published at the IEEE MMSP Confer-
ence (Paper 2) and exhibited at various platforms including the ACM MM Art Gallery
(Art 1) and SIGGRAPH Asia Art Gallery (Art 2). This study received over 20 citations
in research around generative AI.

By co-creating narrative context, and real-world data on public platforms, Wander cre-
ated believable and meaningful interactions through the connection to real-world, ad-
dressing RQ1 and RQ3 on expanding the boundary between fiction and reality.

• 1001 Nights: This AI-driven game, blending storytelling and interactive gameplay, ex-
plored narrative game contexts and their influence on player expectations. The project
showed that integrating natural language interactions with classic stories can signif-
icantly enhance player engagement and creativity, as evidenced by positive feedback
from participants. The extended paper of this project was published at the ICIDS Con-
ference (Paper 1) and exhibited at the Foundation of Digital Games (Demo 1 ). This
project demonstrated enacted storytelling that integrating natural language generations
with classic stories can enhance player engagement and creativity, contributing to RQ1
on how fictional characters can be used for engaging interactions.

1.6.2 Catherine & David: Community-Based Storytelling Social Chatbots (SCCs)

Building on the pilot studies, this research introduced two AI-powered social chatbots in an
online gaming community, focusing on the believability and engagement of fictional charac-
ters within daily human communication contexts. The study highlighted the significance of
storytelling in enhancing the engagement and believability of social agents. This project was
collaboratively developed with rct.ai and presented at the IMET 2023 conference (Paper 3).
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This study validated the capability of storytelling in enhancing the believability and en-
gagement of social agents within daily communication contexts, contributing to all RQs through
social expansion, which integrated daily communication context like Discord channel and
players community engagement into the storytelling experience.

1.6.3 Specific perspectives

Exploring Creator Perspectives: ORIBA

Focused on creator’s perspective, the ORIBA project investigated the potential of AI agents in
the creative process. This LLM-based chatbot was designed to stimulate visual artists’ creativ-
ity by simulating conversations with their original characters. The research demonstrated that
AI can significantly support artists in developing and enriching their characters.

This project was presented as a poster at UbiComp (Poster 1) and is currently under revision
for CHI (Paper 5). Additionally, a joint article is underway for the Springer book “Creativity
in the Digital Age” (Book Chapter 1).

ORIBA showed that as a creative medium, AI agents can support artists in developing and
enriching their original characters, generalising RQ1 and 3 from the creator’s perspective.

Language Perspective: AI Nüshu

This aspect of the research delved into the emergent language of AI agents, using the project
“AI Nüshu” as a case study. This project explored the creation of a unique language system
by AI, drawing parallels with the historical Nüshu language: the unique language exclusively
created and used by Chinese ancient women. In this way, this work contributed to a compu-
tational and artistic method that create unique non-human machine language from human-AI
interactions.

This work was selected for presentation at SIGGRAPH Asia 2023 (Paper 6, Art 4).
This project explored the creation of a unique language system through NLP and LLMs,

contributing to RQ3 on expanding the boundary between fiction and reality through a specu-
lative non-human machine language.

In-Game Perspective: 1001 Nights V2

After the release of State-of-the-art LLM ChatGPT in 2023, this study revisited the “1001
Nights” game, integrating LLM and multimodal AI to further blur the lines between reality and
fiction in perspective inside the game. This research validated the feasibility of implementing
LLM reasoning process for generative story content inside the game.

The project garnered widespread recognition within the industry, being showcased and
nominated at renowned game exhibitions and awards, such as Gamescom, A MAZE, indiePlay,
Lumen Prize and Now Play This. The research papers, published at ICIDS (Paper 1) and
AIIDE (Paper 4), have been cited over ten times in research articles spanning the fields of
AI, game studies, and interactive storytelling. I was accordingly invited to deliver expert talks
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at prestigious venues, including the London Game Developer Conference and the Game AI
Summer School.

This project suggest that by integrating LLMs and multimodal AI with the original folk-
lore’s plots and characters, the AI agents in the game (such as the king) generate content (e.g.,
stories) and actions that are more believable. Furthermore, through the narrative of “1001
Nights,” this game further blurs the lines between reality and fiction on both a conceptual level
(game characters expanding their own world) and an interactive level (players’ inputs extend-
ing the boundaries of the game). As a result, this project makes contributions to RQ2 and 3
based on storytelling.

1.6.4 Hyborg Agency: Social Expansion with AI Agents

Gathered all takeaways from the previous projects, the final project, “Hyborg Agency,” fo-
cused on the social expansion potential of hybrid AI agents. This immersive online forest
interconnected with a Discord community allowed for dynamic interaction with fictional AI
creatures, “Hyborgs.” The knowledge from human world will gradually grow Hyborgs in the
fictional world in a believable way. The project was exhibited at SIGGRAPH 2023 (Art 3) and
received the Lumen Prize Student Award.

As a comprehensive presentation of the concept of hybrid agent, Hyborg Agency allowed
for dynamic interaction with fictional AI creatures through social, spatial and language expan-
sion, contributing to RQ1, RQ2, and RQ3.

1.6.5 Summary

The collective contribution of these studies lies in their diverse approaches to integrating AI
agents into storytelling to blur the boundary between reality and fictions. In this way, this PhD
research contribute to new metrics that view AI agents as hybrid agents through perspective of
creator, language, in-game and social expansion outside the games.

Public presentations of these works have been recognized at several top-tier conferences
and exhibitions, highlighting their relevance and impact in academic, art and industry field.

Selection of contributions and impacts that we have made are listed below in Chpater . A
detailed review of practice will be found at chapter ?? after the following sections.
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Chapter 2

Literature Review

2.1 Research Scope

Approaching the potential impact of AI agents on meaningful interactions in various contexts,
from both the player-game interaction perspective and the associated creator perspective, the
research focus of this study lies at the intersection of several foundational fields: Human-
Computer Interaction (HCI), LLM application, gaming applications of AI, media art, and in-
teractive storytelling.

Specifically, the study concentrates on LLM-driven conversational agents and their poten-
tial to enhance the believability of characters within virtual environments and players’ engage-
ment with them. The believability of agents encompasses their social behaviour, appearance,
actions, and dialogue. Our primary focus is on their social behaviour and dialogue capabilities,
as well as character-driven and -influenced story generation within computational narratives.
This research is thus intrinsically linked to the application of AI to gaming and providing
people with meaningful experiences through gaming.

2.1.1 Fictional Worlds and Games

The scope of this research encompasses fictional worlds because these worlds provide players
with meaningful experiences. According to Juul “[171],” video games are simultaneously real
and fictional. The real aspect of a game is defined by the rules that govern how players interact
with it, while the fictional aspect is established through the imagined world in which the game
takes place. Juul differentiates between fiction and storytelling: fiction refers to any type of
imagined world, whereas a story is a fixed sequence of events presented to a user.

Research on AI in gaming “[333]” suggests that AI researchers should see video games as
ideal testbeds for their work, while game developers should leverage AI to create new types of
games. This is because video games can serve as a useful tool for the development and testing
of AI technology, and advancements in AI can lead to the creation of entirely new gaming
experiences.

Some emerging technologies, although they have not yet been adopted by the industry,
offer intriguing aspects for developers and researchers, creating more opportunities for game
development and research. For instance, Façade “[211]” has sparked subsequent studies on
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Figure 2.1.1: Scope

natural language conversations in games. I see clear potential for the advancement of LLM
applications in gaming.

Due to the multimodal nature of video game experiences, the factors influencing character
believability considered in related research are diverse and include factors such as character
appearance and game environment. Overall, computer games can be considered a social “train-
ing ground” for NPCs [39], and natural language interaction gives players room to provide new
content that can be (to an extent) acknowledged by the game.

Yannakakis et al. [374] present the connection between computational narratives and be-
lievable agents in the context of gaming applications of AI. They state that research on inter-
active narratives benefits from and influences the use of believable agents that interact with the
player and are interwoven in the plot of a story. The computational narrative of a game defines
the arena within which believable agents can be designed. In return, believable characters con-
tribute to more believable stories and game representations. A detailed review of this subject
is included in section 2.5.

Previous research has primarily utilised symbolic AI [382], employing top-down rules and
systems to navigate the experience. However, recent advancements in generative AI both
present opportunities and raise questions for connectionist AI, which is based on neural net-
works that allow bottom-up experiences to emerge without pre-defined rules. When NPCs
speak lines that were not previously written by a human, how does this influence believability
and engagement?

In summary, the fictional worlds created in video games provide meaningful experiences
for players and serve as ideal environments for the study and development of AI, specifically
in terms of computational narratives and believable agents.

The following sections will review related technology, research topics and important works,
delineate opportunities for further research, and outline the conceptual framework of this thesis
(in section 2.2).
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2.2 Conceptual framework

This section introduces the terminology, definitions and theory on which the rest of this thesis
will be based.

2.2.1 Actor Network Theory (ANT)

Actor Network Theory (ANT) [181] is a theoretical framework that originated in the field
of science and technology studies (STS) and has since been applied to various other fields
such as sociology, business, and computer science. ANT views the world as a network of
human and non-human actors, and emphasises the importance of studying the relationships
and interactions between these actors. The theory proposes that actors are not fixed entities
but are constantly shaped and transformed by their relationships with other actors. According
to this approach, all entities which network with one another are on par: a human, an animal, a
computer, a toaster, a tree, or a university all have the ability to shape social processes through
their interactions [231]. Such networks are not formed only by human actors; instead, they
are populated by an array of human and non-human participants in a chain of associations. In
ANT, the term “actor” is a semiotic definition — it refers to an entity that is capable of acting
or to which activity is attributed by others. An actor can be anything that is recognised as
capable of producing an effect [181].
This thesis adopts ANT as a core analytical lens, extending its application to LLMs. As recent
research suggests, an LLM can be regarded as a non-human actor, where “the continuous in-
teraction between an AI system and its users has the potential to shape the nature of the infor-
mation transmitted, affecting not just the platform itself but also the wider network of which it
is a part” [131]. This approach, which understands the dynamic relationships between human
and non-human entities as a coherent network, is particularly relevant to the study of hybrid
agents. For instance, in the Catherine & David project (Chapter 6), the AI agent Catherine
is not merely a passive tool executing pre-defined scripts. Instead, she functions as an au-
tonomous actor within a complex network comprising developers, the player community, the
Discord platform, and the fictional narrative itself. Through her emergent behaviors—such as
generating unexpected plot points or demonstrating disobedience—Catherine actively “trans-
lates” [181] the interactions, influencing community discourse and compelling the developers
to adapt the narrative arc. The resulting storytelling dynamic is therefore a co-creation of this
entire network, rather than the product of a single authorial voice.
This perspective challenges the traditional hierarchical view of human creators and AI tools.
Instead of asking what an AI agent is, ANT prompts us to ask what it does within its network
of relations. My interest lies in examining these networks where AI agents act as boundary
objects, mediating between the fictional and the real. I am particularly intrigued by the inter-
active storytelling that emerges when humans not only create stories with agents “inside” the
game but also interact with them “outside” it, collectively constructing dynamic social rela-
tionships that blur the lines between player, creator, and character. Thus, this multi-layered
complexity must be considered when examining the role of AI agents in fictional storytelling.
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For example, some studies have used ANT to understand the social behaviour of players in
online multiplayer games towards other players[151].

2.2.2 Magic circle

Researchers have extensively discussed the distinction between “internal” and “external” worlds
in games and other interactive narratives, based on the concept of the “magic circle.”

The magic circle is a game design concept that delineates the boundary between the game
world and the real world. It refers to the space where the game’s rules and objectives are
applicable, and beyond which they are not. Coined by Johan Huizinga [150], this term is
extensively utilised in game studies, design, and research. Scholars have expanded this concept
to describe the creation of a special place in time and space by a game, a realm which is distinct
and separate from the real world [328]. The magic circle is a conceptual rather than a physical
boundary, and is entered voluntarily by players during gameplay. For example, when players
engage with a game like Super Mario, they accept its unrealistic elements without question: the
protagonist survives improbable falls, turtles can fly, and consuming mushrooms causes Mario
to double in size. Jesper Juul further developed this idea, proposing that games are “half-real”
because they involve real rules while simultaneously engaging players in a fictional world
[171]. While initially intended to apply to games, this concept is also more widely relevant
and is discussed in reference to other interactive mediums, such as theatre and film [265],
through which humans perceive virtual entities within fictional contexts.

The relevance of the magic circle concept extends to the discussion of how people view and
interact with AI agents, though this paper is not primarily focused on game studies. As a con-
ceptual boundary, the magic circle in the context of digital games and interactive narratives,
including interactive theatre projects like “Sleep No More” [265], is maintained by a dynamic
power balance among game designers, players, and systems.
Developers can enforce strict rules in these settings to prevent players from breaking the magic
circle, for example by confining players to specific areas or prohibiting actions that would
disrupt cooperative gameplay. These restrictions are designed to shape the player experience,
ensuring it remains meaningful and engaging. The relationship between players, the game
system, and developers creates a power balance that preserves this dynamic boundary.
However, when traditional game characters are replaced with AI agents, the dynamics within
the magic circle change significantly. Scholars have long moved beyond viewing the magic
circle as a rigid, sealed boundary. Instead, it is more productively conceptualized as a “per-
meable membrane” [237], one that is constantly subject to negotiation and is permeated by
external contexts such as markets, politics, and law [272]. This critique has been taken further
by scholars like Consalvo, who argue that in an increasingly connected world, “therethere is
no magic circle,” as real-world rules and socio-cultural contexts are never fully suspended
[77]. This thesis builds upon these nuanced perspectives, positing that hybrid agents, by their
very design, operate within this contested, porous boundary, actively mediating between the
fictional and the real.
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The introduction of generative AI agents exacerbates this porosity and challenges the bound-
ary’s stability in two fundamental ways. First, as you astutely point out, the opacity of AI
technology contributes to a public knowledge asymmetry. When AI agents like GPT [249]
seem to display consciousness or emotions, distinguishing between a scripted performance
and a genuine emergent experience becomes challenging for the user, thus blurring the entry
and exit points of the magic circle. Second, the increased autonomy of both the AI agent and
the human participant can render the magic circle fragile. As observed in Google’s Werewolf
game composed of AI agents [118], it was challenging to prevent participants from intention-
ally disrupting the game’s progress, leading to the dissolution of the magic circle.
It can be argued that generative AI inherently grants AI agents the capacity to either break
or expand the magic circle. As players gain more freedom, the challenge of controlling the
boundaries of the magic circle increases, and the consensus-based boundary grows less stable
due to the stochastic nature of generative AI. This thesis posits that understanding the concept
of a dynamic boundary is crucial for comprehending the role of AI agents in the creative
process. Therefore, rather than asking if the boundary exists, this research asks how it is
expanded and redefined by hybrid agents, a question that will be systematically addressed
through the analytical framework developed in Chapter 3. Moreover, human creators should
remain cautious of the magic circle in AI-human interactions and, where possible, strive to
maintain transparency and control over this boundary, given their responsibility toward the
narratives shaped by AI.

2.2.3 Pervasive games

Researchers have introduced the concept of “pervasive gaming” [228]: a genre of gaming that
systematically blurs and breaks the traditional boundaries of the game. The spatial, temporal,
and social dimensions of the limits of the magic circle are thus explored. “Pervasive” games
must have one or more salient features that expand the contractual magic circle of play socially,
spatially, or temporally. This allows the expansion of the different dimensions of the magic
circle to be measured systematically:

• Spatial: Spatial expansion can be produced if the socially constructed location of the
game is unclear or unlimited. Examples include various alternate reality games that
require players to take offline actions (such as finding hidden envelopes to obtain clues).

• Temporal: Pervasive games expand temporally from explicit play sessions; the socially
constructed game session is interwoven and mixed with ordinary life. Examples include
“Lifeline” [7], a game based on a text message interface simulating communication with
a stranded astronaut which requires the player to wait in real time for the virtual character
to complete instructions.

• Social: Perhaps the most controversial and potentially most bountiful type of expansion
occurs when a game expands socially, obfuscating the boundary of playership. In the
unexpected places and times where the expanded games are played, unexpected people
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make a difference in gameplay. An example is “A Week With Wanda” [134], in which
characters email players to inquire about their next choices.

It should be noted that even non-pervasive games do not exist in complete isolation —
every game is influenced by elements outside the magic circle.

Researchers have paid particular attention to the concept of alternate reality games (ARGs)
[325], which are considered pervasive games. ARGs use expansion to create the illusion that
the game is not a game, despite clearly disclosing that they are indeed games. They often
blend real-world and digital elements to produce a game that seems to be integrated into play-
ers’ everyday reality, aiming to make the player feel less like they are playing a traditional
game and more like they are in an alternate reality. These games use the three dimensions of
expansion described above to create the illusion that they are not games — even though they
actually disclose the fact that they are games. A famous example is the “I Love Bees” promo-
tional campaign for Halo 2 [136], which comprised both web-based promotion and real-world
advertisements. Players could track websites “hacked by a mysterious intelligence” as part of
the Halo 2 story. The other side of this illusion of games not being games is that players enjoy
the illusion of not being players. This social expansion of the magic circle can include blurring
game mechanics and increasing the ambiguity of the game interface. The concept of perva-
sive gaming offers opportunities: do players need to know they are playing? Are non-players
(those outside the magic circle) who are unaware that some of the activities of their daily lives
(like seeing an advertisement) are part of a game, still players?

This adaptability positions AI agents as actors that inhabit, blur, and expand the magic
circle. A review of the relevant literature reveals that the adaptability and generative capabil-
ity of AI agents has led to them progressively breaking the boundaries between “human-set”
and “naturally generated”, influencing human productivity and social relations. For example,
powered by a LLM, a witch from a video game can also act as a voice assistant through a
smart speaker, with a believable worldview, behavior, motivation, and consistent memory. The
concept of the magic circle provides a reference for the boundaries of AI agents’ fictional
identities in various environments (such as virtual friends in Replika [273] or virtual charac-
ters in games). Therefore, although this study focuses not only on games but more broadly on
interactive narrative-based media, the discussions around the magic circle in this chapter are
crucial and form the foundation of this thesis.

The theoretical framework of pervasive gaming is therefore not merely a related concept,
but a foundational pillar for this thesis. The core mechanism of pervasive games—blurring
the boundary of the magic circle—directly parallels the behavior of the hybrid agents under
investigation. This thesis argues that hybrid agents, powered by modern LLMs, represent a
new frontier of pervasive experiences, extending the principles of pervasive gaming beyond
player-centric activities into the realm of autonomous, character-driven narrative interactions.
Crucially, the analytical lens provided by pervasive game theory offers a structured way to
deconstruct and measure this boundary-blurring phenomenon. The three dimensions of ex-
pansion—spatial, social, and temporal—as defined by Montola [228] provide the direct theo-
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Figure 2.2.1: Image by J. Klabbers

retical inspiration for the metrics developed in Chapter 3 to evaluate the capabilities of hybrid
agents. By applying this framework, we can move beyond a general description of “blur-
ring boundaries” to a systematic analysis of how and in what ways hybrid agents operate on
the edge of the magic circle. This allows us to understand the dynamics observed in practical
case studies, such as an AI agent moving from a game world into a community Discord server
(Spatial Expansion) or integrating real-world social relationships into its narrative generation
(Social Expansion) in the case studies. Therefore, the concept of pervasive gaming serves
as the critical bridge connecting established game theory to the novel contributions of this
research.

2.3 AI agents

Artificial intelligence (AI) is a field of computer science that focuses on creating intelligent
machines that act and react like humans. Machine learning is a subset of AI that involves
developing algorithms that can learn from data and make predictions or decisions based on it.
Generative AI is a certain type of machine learning which algorithmically generates new data,
insights, or content from existing data. A language model is a type of generative AI model that
is trained to predict the next word in a sequence of words. Large language models (LLMs) are
language models that have been trained on massive amounts of data and use a large number
of parameters, allowing them to generate human-like text and perform other language-related
tasks, including performing as consultants, assistants, or emotional companions [340, 363,
53].
In recent years, the terms “conversational AI agent” and “chatbot” have often been used
as synonyms. However, previous review papers suggest that the term “chatbot” tends to be
used to refer to text-based programs that are not embodied or multi-modal, while the term
“conversational AI agent” tends to be used to refer to programs which use an avatar or those
that use multiple modalities, such as voice-based assistants like Siri [62, 380].
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When developing AI agents, designers frequently consider the socially acceptable norms of
conversational interactions [256]. This produces “social chatbots” or “social agents” which
exhibit social intelligence: the capability of an entity to exhibit appropriate social behaviours
to achieve specific objectives [30].
Social chatbots are defined by Pentina et al. [256] as programs or applications that employ
AI and natural language processing technologies to converse naturally and intelligently with
users via voice, text, and/or images. Brandtzaeg et al. [41] further describe social chatbots as
AI dialogue systems that can engage in social and empathetic conversations with users. Their
human-like conversational capabilities render them suitable as conversational companions,
friends, or even potential romantic partners. Such human-AI interactions introduce a novel
intimate bond with technology; Licklider [192] envisions this bond potentially reshaping our
understanding and expectations of human-human relationships. It is crucial to distinguish
these definitions of “social chatbots” from the use of the term “social bots” to denote chatbots
which generate content for social networks such as Twitter [337].
The history of the term “agent” can be traced back to the philosophies of thinkers like Aris-
totle and Hume[294], in which it denotes an entity possessing autonomy and the capacity to
act. Under this definition both humans and non-human (for instance animals) can both be
considered agents in different contexts. Within the realm of AI, the term “AI agent” pertains
to artificial entities that can perceive their environment, make informed decisions, and act ac-
cordingly. AI agents can be further categorised. For instance, the term “autonomous agents”
generally refers to AI agents designed to function independently without requiring direct hu-
man intervention. Recently, advanced LLMs like GPT-3 have shown potential as a foundation
for creating more sophisticated and autonomous agents. The ability to integrate an LLM as
the brain or controller of an agent has led to the emergence of LLM-based AI agents.
This study primarily centers on LLM agents that are proficient in engaging in natural language
conversations with humans. In certain contexts, such as text-based platforms like Discord,
these entities are often termed “chatbots”. Due to the capability of LLMs to mimic and
comprehend human behaviours, LLM-based AI agents typically exhibit some degree of social
proficiency. Hence, in many situations, they can be regarded as social agents; for example,
when functioning as a psychological consultant. Within the scope of this research, the more
mainstream term “AI agent” will primarily be used, while also using the terms “chatbot” and
“social agent” interchangeably.

The critical properties of AI agents within the scope of this research are:

• Social ability [105], which enables the agent to communicate with human creators and
collaborate as co-creators, and to role-play as certain characters in a believable manner;

• Proactiveness and autonomy, which allows the agent to take the initiative in the creative
process as a co-creator, and role-play as fictional characters without direct instructions
from its creator.

We thus define “AI agents” as computational entities which act autonomously with a significant
level of proactiveness and social ability.
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Previous research by Shanahan [305] suggests use of the term “role-play” to avoid the
pitfall of overestimating the capabilities of LLMs due to anthropomorphism. This approach
recognizes the public’s inclination toward an anthropomorphized view of LLM agents due to
their capacity to imitate human behavior. According to this perspective, an LLM can be con-
sidered a non-deterministic simulator capable of role-playing an infinite variety of characters
or generating an infinite number of simulacra [306]. In this article, we view the initiation of
AI agents to play specific roles as part of a dynamic creative process, which includes but is
not limited to creating Twitter or Discord bots and designing game characters. This role-play
can be persona-driven (e.g. setting up an AI agent to imitate Socrates) or goal-oriented (e.g.
using GPT to a pixel-art drawing assistant), but in both cases AI agents possess a degree of
autonomy and proactiveness.

2.3.1 LLM-based AI agents

Recent research [363] has presented a comprehensive conceptual framework for LLM-based
agents, delineating their three primary components: their brain, perceptions, and actions.
Within this model, an AI agent’s “brain” is primarily constituted by an LLM.

LLMs like GPT-4 and PALM have evolved beyond text generation and are capable of en-
gaging in complex reasoning and interactions [44, 65, 249]. Chain-of-thought (CoT) reason-
ing allows LLMs to process information step-by-step, improving accuracy in tasks like math
problems [351]. Advanced methods introduce non-linear reasoning, enhancing this process
[344, 377, 137].

This progress has spurred the development of AI agents for multi-step tasks involving
external environments or human interaction [341, 355, 319]. The ReAct framework, demon-
strated in LangChain, exemplifies this: agents perform sequential reasoning and action steps
using external application programming interfaces (APIs) for tasks like web searches or database
queries [378, 153]. Subsequent projects like AutoGPT and BabyAGI focus on long-term
planning and task decomposition, which is relevant for artists working with original characters
(OC) [130, 234]. Additionally, CAMEL and generative agents facilitate multi-agent interac-
tions in simulated environments [51, 255].

Recent surveys have foregrounded discussion of LLM-driven AI agents for the following
reasons [341, 355, 319]:

1. Rich and dynamic content generation: LLMs are equipped to craft a myriad of content
that is both contextually apt and innovative. This capacity augments the depth and allure
of the interaction between agents and users, ushering in a heightened level of engagement
and immersion.

2. Enhanced language comprehension: A salient feature of LLMs is their profound grasp of
human language. This nuanced understanding facilitates the meticulous deciphering of
user inputs, enabling the generation of accurate and contextually meaningful responses.

3. Autonomy and adaptability: LLM-driven agents exhibit a marked degree of operational
independence and adaptability. They showcase their autonomy by crafting human-esque
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text, conducting engaging conversations, and executing a range of tasks without the need
for granular, step-by-step directives [378]. Moreover, their intrinsic capacity to dynam-
ically modulate their outputs based on environmental cues underscores their adaptive
autonomy.

4. Social proficiency: This pertains to an agent’s capability to engage with other agents,
including interacting with humans, via a designated agent-communication language.
LLMs manifest formidable natural language interaction competencies, encompassing
both the assimilation and generation of language.

In essence, the confluence of these attributes reinforces the argument for the pivotal role of
LLMs as the foundational core of contemporary AI agents [363].

In psychology, they assist in both simulation experiments and mental health support, demon-
strating their adaptability and ability to understand human behaviour [376]. LLM-based agents
like ChatGPT demonstrate potential as AI assistants that can understand requests, retrieve
knowledge, and provide tailored responses to user needs. These agents have proven valu-
able in political science and economics, aiding in tasks like ideology detection and economic
behaviour simulation [258, 204].

Crucially, such agents have a profound impact on social simulation. Traditional societal
experiments often pose financial and ethical challenges. LLMs mitigate these concerns by al-
lowing for in-depth virtual societal simulations and closely mirroring real-world actions [383].
This capability resonates with the worlds of interactive storytelling and gaming, wherein repli-
cating realistic social dynamics is pivotal for the creation of immersive experiences. The most
famous case of this is Generative Agent [255], which simulates human daily life in a town
consisting of AI agents.

For the purpose of this thesis, such social simulations are considered a related but distinct
framework from traditional games. While both involve rules and interaction, traditional game
simulations are often centred on explicit player goals and win-states, whereas these LLM-
driven social simulations prioritise the study of emergent, open-ended social behaviours among
autonomous agents.

2.3.2 Evaluation of AI agents

It is essential to evaluate AI agents appropriately, especially as they continue to grow in ca-
pability and find further applications in real-world scenarios. Recent surveys [363] delineate
four crucial dimensions of AI agent evaluation:

1. Utility: Assessment of the AI agent’s effectiveness in completing tasks, typically through
the application of metrics such as success rates.

2. Values: The alignment of AI agents with human ethics and values is a vital concern.
This dimension evaluates the agent’s honesty, non-harmfulness, and fairness in its inter-
actions.
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3. Evolvability: This pertains to the ability of AI agents to continuously evolve and refine
their functionalities. The focus is on their ability to engage in lifelong learning and
adaptive improvement.

4. Sociability: An agent’s capacity for efficient and meaningful communication signifi-
cantly shapes user experiences.

Sociability entails:

• Language communication proficiency: A foundational skill that encompasses both natu-
ral language understanding and generation capabilities.

• Cooperation and negotiation abilities: These qualities ensure agents operate effectively
in various scenarios, both ordered and unordered [51, 94].

• Role-playing capability: It is essential for agents to genuinely reflect their assigned roles
by making statements and undertaking actions congruent with their specified identities
[291]. This capacity ensures distinct role demarcation during interactions, be they with
other AI agents or humans. Moreover, it is essential that the AI agent maintains this iden-
tity, especially when participating in extended tasks, to prevent ambiguity and confusion
[51, 254].

Sociability gains special prominence when considering AI agents tailored for social ap-
plications, such as conversational aides or collaborative systems. The role-playing aspect, in
particular, mirrors the intricacies of real-life interactions, making it indispensable for crafting
lifelike and engaging experiences. This thesis focuses on this aspect in particular.

2.4 Stories and interactive narratives produced by AI

The initial motivation for this research was the belief that virtual worlds and their fictional
content are meaningful. Hence, the goal of this research is to tell stories through believable
agents. This section will discuss the connection between storytelling (narrative) and AI, as
well as how existing research focuses on games as the context for studying believable agents
and stories. It is important to note that this research does not specifically discuss gamification
[300] as this is not the primary focus. Games serve as a suitable contexts and playgrounds for
discussing believable agents and stories, and this practice-led study also presents game-like
characteristics. However, discussing whether it is a game or why it is a game is not the main
focus of the research.

This research focuses on characters because the creation of believable agents is one of
the challenges confronted by research on game AI. How believable characters can be created
in interactive narratives is still an open question. The various studies on believability aim to
make AI agents more human-like in their behaviour with the objective of using these agents to
convey stories.
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2.4.1 Why stories matter in terms of AI

Stories play a crucial role in human cognition and experience. According to Ricoeur [277,
278], narrative is a way of organizing our experiences into a coherent whole that gives meaning
to our lives. He argues that we use narrative to construct our sense of self and understand the
world around us. In his view, narrative is not just telling stories, but also a way of making
sense of our experiences and creating meaning in our lives.

Related research [263] states that the ability to tell, craft, and understand stories has long
been considered a hallmark of human intelligence. AI is rapidly shaping the future of various
aspects of our lives, particularly in the spheres of entertainment (television, film, gaming, and
general interactive and non-interactive means of storytelling), training, and education.

Riedl et al. [280] argue that storytelling is an integral part of many modern computer
games; within games, stories create context, motivate the player, and move the action forward.
Interactive narratives can be produced by using AI to create and manage stories within games,
creating the perception that the player is a character in a dynamically unfolding and responsive
story.

The importance of stories in serious games is discussed by [235], who highlight the im-
portance of narrative for engagement and motivation. They also mention immersion; however,
this primarily refers to transportation to a virtual environment, which may not be directly ap-
plicable to this research. The authors emphasise that narrative structure is a pervasive part of
human cognition and is the means by which humans frame and recount their daily experiences.

2.4.2 Interactive narratives

Interactive narratives are forms of digital interactive experience in which users create or in-
fluence a dramatic storyline through their actions [280]. The goal of an interactive narrative
system is to immerse users in a virtual world such that they believe they are an integral part of
an unfolding story and that their actions can significantly alter the direction or outcome of the
story [282].

The core research challenge in interactive narrative lies in balancing authorial intent and
player agency within the context of storytelling. One approach to addressing this challenge in-
volves the use of virtual character autonomy, which focuses on the degree to which computer-
controlled entities can act independently of the experience manager [280]. This level of au-
tonomy has implications for character believability. Park et al. [254] discuss how LLMs bring
new opportunities to the experience manager architecture.

2.4.3 Narrative intelligence and natural language processing

Narrative intelligence is the ability to craft, tell, understand, and respond affectively to stories
[281]. Research on computational narrative intelligence seeks to instill narrative intelligence
into computers to make them better communicators, educators, entertainers, and more capa-
ble of genuinely understanding human needs. This field is as much about human-computer
interaction as it is about solving hard artificial intelligence problems.
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According to Ryan [290], the theory of possible worlds provides a more nuanced way of
discussing the notion of a fictional “world”, while AI contributes to narratology and the theory
of fiction directly via research into the cognitive processes involved in text and automatic story
generation. Narrative intelligence is one of the abilities that sets humans apart from other
animals and non-human-like AIs [281].

The importance of narrative intelligence in various aspects of our lives, particularly in
entertainment, training, and education, is highlighted by Poola et al. [263]. They argue that
the ability to tell, craft, and understand stories has long been considered a hallmark of human
intelligence.

Previous studies have investigated the use of natural language processing (NLP) for many
different applications, including creative tools [323, 93, 73]. Some projects have developed
collaborative AI writers which focus on specific genres, for example Shelly [370], a crowd-
sourced horror writer.

Similar approaches have been used for content generation in academic research. Murder
mysteries have been generated for adventure games [28] using structured information about
real people scraped from Wikipedia articles. Designing for Narrative Influence [269] trained
a language model to generate micro-fiction that promotes sustainable public health guidelines.
Martin et al. [259] presented a series of experiments that connected ancient divination tech-
niques to modern technologies like language generation models.

Other studies have applied NLP to dialogue systems. Scheherazade’s Tavern [14] and
Prom Week [215] attempted to develop deeper NPC interactions for a natural social simulation
experience. Talk to Ghost [157] improved high school students’ interest in reading by turning
Shakespeare’s stories into interactive conversations with virtual characters.

CharacterChat [295] and BanterBot [128] are dialogue systems that allow writers to talk to
characters they have created. This AI assistance allows writers to interact with their characters
in a familiar social setting.

However, prior to the breakthrough of AI models like ChatGPT[250] in 2023, much of nar-
rative intelligence was based on connectionism, relying on top-down rule control. Although
some research utilized neural networks to facilitate bottom-up control, such as [205], the lim-
itations of generative AI at the time prevented the development of games that could support a
broad player base and offer rich experiences. In the latter half of this chapter, section 2.6, I
will further analyse the evolution of narrative intelligence applications.

2.4.4 Different types of narrative

The narrative of a game is essentially the story told as the player progresses through the game.
It is delivered in various ways and by various sources. Jenkins[163] divides the narrative into
two parts: the embedded and the emergent narratives. The embedded narratives are narratives
that are part of the designed game experience; for example, quest lines or in-game environ-
ments. The emergent narrative is the part of the narrative that comes into being as the player
plays the game. Examples of this would be NPCs in the game changing their behaviour and
characteristics over time due to players’ participation, as they do in the Sims[99].
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Calleja [49] further discusses the types of narratives present in interactive storytelling, and
proposes that we differentiate what he calls the scripted narrative (written by designers) from
the “alterbiography” of the player. In essence, the alterbiography is the story of how the player
has played the game, as described by the player themselves. In this sense, the alterbiography
focuses on a subjective sense of human experience that the creator behind the story cannot
fully anticipate or control.

This suggests potential applications for AI agents, since they can adaptively generate con-
tent which is not pre-scripted. This means that while they provide enormous space for alter-
biographical narratives, human designers need to consider how to confine and moderate game
design at the scripted narrative level to guarantee quality experiences.

2.5 Believable agents

Believable characters have always been important within the field of interactive narrative. The
terms “believable character” and “believable agent” are often used interchangeably. While
believable agent may be used in a broader context, referring for instance to real-world voice
assistants, believable characters typically appear in interactive narratives, especially in games.
The study of virtual characters does not necessarily focus on believability; it may also examine
appearance, voice synthesis, decision-making, and other aspects. However, these aspects are
often related to believability. In this research, I use the terms “believable agent” or “believable
character” according to the specific context.
2.5.1 Definitions of believability

Believability is a concept that originates from character art and video games. A believable
character is one which seems lifelike, the actions of which make sense, and which allows
the audience to suspend disbelief [208, 347]. Believability is defined as the extent to which
users interacting with an agent come to believe that they are observing a sentient being with
its own beliefs, desires, and personality [34]. Previous research has stated that a believable
character is not necessarily a real character but must be real in the context of its environment:
the believability of a character does not necessarily equate to its realism[352]. For example,
Mickey Mouse is a believable character but not a realistic one: although he embodies con-
sistent personality traits and behaviours within the various fictional works (films, TV series,
etc.) he inhabits, he has an unrealistic cartoon appearance.
In the context of interactive narratives, especially in video games, a believable character is
a virtual agent that fosters a suspension of disbelief which allows the user to perceive them-
selves as interacting with a personality-rich, intelligent being [282]. The believability of a
character is closely connected to their ability to relate to their environment during a con-
versation [154]. The perception of believability is influenced by various factors, including
a character’s appearance, animation, personality, emotions, desires, and intentions [280]. In
general, characters that can adapt to changes in their environment and exist in the correct
social context are perceived as more believable because they give rise to social immersion,
which “arises when the social interaction with other entities in the world reaches such a level
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Table 2.4.1: A Synthesis of Believability Metrics and Methods from Literature

Title Author and Year Core Believability Di-
mensions

Measurement Method

An Oz-Centric Review of
Interactive Drama and Be-
lievable Agents

Mateas 1999
[208]

Personality, Emotion, Self-
motivation, Change, So-
cial relationships, Illusion
of life

Theoretical Framework
Definition: Defined core
concepts by synthesizing
character arts and AI
research.

The Non-Player Character
- Exploring the believabil-
ity...

Warpefelt 2016
[348]

Continuation of Loyall’s
(1997) framework (Person-
ality, Emotion, Social ca-
pabilities, etc.)

Qualitative/Interpretive
Research: Primarily used
structured observation
of gameplay videos and
thematic analysis of open-
ended survey questions.

What makes virtual agents
believable?

Bogdanovych et
al. 2016 [34]

Personality, Emotion,
Self-motivation, Social-
relationship, Consistent of
expression

Mixed-Methods: Primar-
ily quantitative (Likert
scale, Believability Index)
supplemented with qualita-
tive open-ended feedback
to explain the quantitative
results.

What do you mean by be-
lievable characters?

Lee & Heeter
2012 [187]

Personality, Appearance,
Behavior, Goal, Emotion

Online Survey: Showed
participants NPC video
clips and used a 5-point
Likert scale for data collec-
tion and statistical analysis.

Enhancing the Believabil-
ity of Embodied Conver-
sational Agents through
Environment-, Self- and
Interaction-Awareness

Ijaz et al. 2011
[154]

Environment, Self-
awareness, Interaction
awareness

Interactive User Study:
Participants engaged in
real-time conversations
with agents, assessed via
a Likert scale and sup-
plemented with specific
textual feedback.

Metrics for Character
Believability in Interactive
Narrative

Gomes et al. 2013
[125]

Awareness, Behavior un-
derstandability, Personal-
ity, Visual impact, Pre-
dictability, Behavior coher-
ence, Change with experi-
ence, Social

Methodology Proposal:
Proposed an evaluative
framework based on Likert
scales and multiple-choice
questions; did not conduct
an empirical study.

Agents That Relate: Im-
proving the Social Be-
lievability of Non-Player
Characters in Role-Playing
Games

Afonso & Prada
2008 [8]

Relationship, Personality,
Theory of Mind

User Evaluation: A/B
testing where players ex-
perienced two game ver-
sions (with/without a so-
cial model) and completed
a questionnaire.

of fidelity that the player begins to feel a sense of togetherness with the other entities” [168].
However, it must be made clear that although all game characters can be regarded as agents,
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not all agents are game characters. Conversational ability is only one component of believ-
ability. Related research on the conversational ability of game characters argues that the be-
lievability of such agents is closely connected to their ability to relate to the environment dur-
ing a conversation. This ability, defined as awareness believability, is formalised in terms of
three components: environmental awareness, self-awareness, and interaction awareness[154].
However, although previous research on game character believability has largely dealt with
in-game physical representations (e.g. the three-dimensional environment, or characters’ ap-
pearances), agents can also be believable when they are not circumscribed inside a game
played by a human. In a more general sense, believability is applicable for simulations where
AI agents perform and interact with other agents, including both humans and non-humans
(machines, animals, etc.). In recent research on AI agents, the assessment of believability is
highly dependent on the research context. For instance, in a study involving generative agents
[254] believability was evaluated through interviews with agents after a day-long simulation
within a virtual town. Human participants determined a believability score based on how con-
vincing the interview text was. Interestingly, some recent studies have begun utilising LLMs
themselves to rate believability. In cases like CharacterLLM [307, 343], ChatGPT is used
to assess whether a conversation generated by an agent closely resembles that which might
be produced by a specific character, such as Harry Potter. It is crucial to recognise that the
content for evaluation extends beyond scripted narratives. Although the agent acts according
to the researcher’s setup (e.g. by playing the role of a baker in a virtual town), the behaviours
it exhibits, particularly the conversations it generates, are not pre-scripted.
The advent of LLM-driven chatbots has fundamentally reshaped the discussion on what de-
termines believability. Traditionally, in symbolic AI systems like those in Façade [211],
believability was primarily a product of top-down, strong narrative structures crafted by
human authors. A character was believable because its goals, personality, and dialogue were
meticulously designed and scripted.
In contrast, modern LLM agents derive a significant portion of their believability from
bottom-up, emergent properties rooted in their technical foundation. This includes the vast-
ness of their associated training sets, which allows them to mimic the nuances of human
conversation, and the power of their sophisticated algorithms (e.g., the Transformer archi-
tecture), which enables them to generate contextually relevant and seemingly intentional re-
sponses.
This thesis argues that for hybrid agents, believability is not a choice between these two
sources, but rather a dynamic result based on authorial intent with considerate designs. It
emerges from the fusion of top-down authorial intent (the creator defining the character’s
narrative framework and prompts) and the bottom-up, generative performance of the AI.
2.5.2 Social behaviour

The taxonomy proposed by researchers [23] categorises agent interactions based on their
social behaviours, inter-agent communication, knowledge flow, and the change in their re-
lationships. These categories include communication, flow of knowledge, relationship, and
emotions. This research focuses on the aspect of social behaviour, specifically the ability of
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characters to engage in meaningful conversations.
Social behaviour in believable agents is essential for fostering deeper social and emotional
interactions with users. Creating such interactions can facilitate trust and partnership between
users and agents [195]. For instance, Bickmore and Picard [29] introduce the concept of
relational agents, which are computational artifacts designed to establish and maintain long-
term social-emotional relationships with their users. They found that relational agents were
respected more, liked more, and trusted more than task-oriented agents which lacked any
deliberate social-emotional or relationship-building skills.
To some extent, developing social abilities in AI agents requires the mimicking of hu-
man behaviour. Research on NPCs’ social behaviour in games addresses emotional attach-
ment [100, 36, 39], empathy [63], and identity [91].
The core skill of AI agents in these emerging programs is their language ability. Unlike tradi-
tional rule-driven NPCs or those powered by drama management systems like Facade [212],
they can generate dynamic responses to different people to form truly diverse content which
meets the needs of different people, and are no longer limited by the content pre-prepared
by developers. Powered by LLMs, AI agents can already act as intimate companions [? ],
complete livestreamed survival shows [121], perform in generative talk shows [177], and even
form a simulated society with humans, with the ability to talk to humans in open conversa-
tions [221].
Emotions also play a crucial role in the believability of virtual characters. Research on char-
acters’ emotions has included studies on emotional attachment [101, 35], empathy [62], and
identity [91]. Emotionally engaging characters can lead to better player experiences and foster
deeper connections between users and agents.

2.6 Practice Review on Related AI Technologies

To understand the evolution of practice in AI-driven interactive narrative, it is essential first
to examine the foundational technological shifts that made these new forms of storytelling
possible. The history of AI in this domain can be broadly understood as a transition from
traditional symbolic systems to modern generative models. This section will first outline
this technical evolution, including the role of the Transformer architecture and the inherent
limitations of current models, before proceeding to a chronological review of key practical
works.

2.6.1 From Machine Learning to Generative AI

The emergence of hybrid agents is intrinsically linked to advancements in machine learning,
particularly the development of Large Language Models (LLMs). While machine learning
encompasses a broad range of algorithms that learn from data, the paradigm shift enabling
modern generative AI is rooted in deep learning and, more specifically, the Transformer ar-
chitecture [336]. Introduced in 2017, the Transformer’s key innovation is the self-attention
mechanism, which allows the model to weigh the importance of different words in an input
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sequence. This capability provides a superior understanding of context and long-range de-
pendencies in language compared to previous architectures like Recurrent Neural Networks
(RNNs). LLMs, such as the Generative Pre-trained Transformer (GPT) series [129, 249], are
essentially scaled-up versions of the Transformer architecture, trained on vast quantities of
text data. It is this underlying technology that endows them with the ability to generate co-
herent, contextually relevant, and stylistically diverse narratives, moving beyond pre-scripted
responses to become generative co-creators in interactive storytelling.
The GPT (Generative Pre-trained Transformer) series represents a significant leap in natural
language processing and generation capabilities. GPT-2, released in 2019, marked a turn-
ing point in AI’s ability to generate coherent and contextually relevant text [129]. ChatGPT,
launched in late 2022, further revolutionised AI interactions by enabling more natural, con-
versational exchanges [250]. These milestones not only transformed the AI landscape but
also significantly impacted the development of interactive narratives and believable AI agents
in games and other applications. By structuring this review around these technological break-
throughs, the evolution of AI’s role in interactive storytelling can be better understood, and
how each advancement opened new possibilities for creating more engaging and believable
experiences can be examined.
This section revolves around several previously discussed technologies and issues, reviewing
significant practices in AI applications, games, and art. The review is divided into three peri-
ods based on key milestones in technological development: Before GPT-2 (1970-2019)[267],
After GPT-2 but before ChatGPT (2019-2023), and After ChatGPT [250] (2023-present).

2.6.2 Stage I: Before GPT-2 (1970-2019)

Prior to the maturation and public availability of neural network-based generative text models
like GPT-2, numerous attempts had already been made to produce conversational AI. The
earliest was ELIZA [353], released in 1966. Despite its simple system (repeating and querying
user input based on grammatical structure), its novelty still led people to mistakenly believe
ELIZA was a real person. This illusion, known as the Eliza Effect [354], was due to the human
tendency to perceive entities capable of conversation as human-like. Similarly, in the 1970s the
Tale Spin machine [218] utilised mechanical structures to compose stories with very limited
effects and content, leading to use of the term “Tale Spin effect” to describe meaningless or
repetitive content generated by machines [346].

In terms of interactive narratives, the 1980s saw the emergence of many text adventure
games: interactive virtual worlds where users observe and act using words instead of pixels.
They have a long history, with many of the earliest games — such as the iconic Zork [31] —
being text-based. These games are turn-based, whereby each turn involves the user receiving
an observation about the environment (e.g., “You are standing in an open field west of a house,
with a boarded front door. There is a small mailbox here”) and responding with an action (e.g.,
“open mailbox”). This continues for a number of steps until the game concludes. However,
such games only supported commands and content that were pre-set by developers and did
not involve AI models. This era’s interactive narratives can be summarised as consisting of a
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processor and a world model [227], where the processor interprets player inputs (e.g., break-
ing down “go west” into a “go” command and a “west” direction), and the world model is
represented by the text content prepared by the author to depict the fictional world.

Post-2000, with the maturation of computer graphics technology, more scholars introduced
conversational systems into games and related research. For example, the Lab Lab Lab team
developed a series of games based on natural language input in which players must gain the
trust of game characters through dialogue: playing, for instance, Snow White’s stepmother to
convince her to eat the poisoned apple [189]. Another notable example is Facade [210], which
realizes a complete three-dimensional interactive drama. Players interact with a quarreling
couple using natural language input. The game smoothly progresses the plot by combining
player input, the location of characters in the scene, and the current storyline using a drama
manager.

In the commercial realm, a few games have experimented further with natural language
dialogue. For instance, in Event[0] [5] users play astronauts on a stranded spaceship, seeking
to escape by conversing with an AI system. Bot Colony [4] implemented player control over
game characters using speech-to-text technology, but was limited by the NLP technology of
the time. Notably, these games did not incorporate neural-network-based Natural Language
Generation (NLG) methods, as no language models were available. They used basic Natu-
ral Language Understanding (NLU) methods to map player inputs into pre-scripted systems,
meaning every line of dialogue (or its components) still relied on the work of human authors.
Mentioning modern technology to Snow White, for instance, would lead to an “unknown”
branch of the conversational tree, with her saying: “I don’t understand, what are you talking
about?”

Text adventure games of the 1990s became a research paradigm for AI scholars after 2010
because playing these games requires common sense and an ability to understand language,
making them a useful training ground for AI. Important projects include ScienceWorld [342]
and other specialised simulators designed to simulate higher-fidelity text-based environments,
Jericho [142], which provides a Python framework for loading interactive fiction games, and
TextWorld [82], a framework for creating research-oriented games.

With the development of NLP technology, AI conversational systems gradually entered the
social domain. In the art world, Anna Ridler’s “Alice & Bob” (2017) blends quantum computer
data with a text corpus composed of poetry to generate love letters [279]. In November 2017
the first version of the Replika AI companion [273] was released. As a commercial product,
Replika does not disclose any details on its technical pipeline. However, prior to 2019 flu-
ent dialogue in AI conversational systems generally depended on high-quality preset corpora
and refined NLU technology, requiring significant manual labour — unlike today’s LLMs,
which can generate content beyond their developers’ pre-written scripts. By 2018, Replika
had reached 2 million users.

In summary, these pre-generative systems, while innovative for their time, relied on a top-
down, symbolic approach where the AI’s primary function was to understand or map player
input onto a pre-authored, finite world model. The advent of LLMs, as will be discussed,
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marked a fundamental shift towards a bottom-up, generative paradigm where the AI itself
becomes a co-author of the narrative world, capable of producing content far beyond its initial
script.

2.6.3 Stage II: After GPT-2, Before ChatGPT (2019-2022)

The release of GPT-2 in 2019 marked a significant milestone: generative AI models had begun
producing legible and coherent text. However, a 2022 survey by Peter Jensen at the end of
this period revealed that after years of active AI research, the best text game agents could only
solve about 12% of Zork, a game released in 1977[161].

The development of NLP technology made various technologies more accessible. For
example, “Interview with the Whisperer” [85] and “Mystery of Three Bots” [86] allowed
players to explore mystery stories using natural language text input through Semantic ML,
a tool for semantic analysis developed by Google [127]. Fraser et al. [115] developed open-
domain social conversational AI using emotion detection. These applications were still more
reliant on NLU than NLG technology. In contrast, AI Dungeon [2] became the most iconic
game of this period by allowing players to fully generate their text adventure with natural
language input. The main goal of such games was to enhance the gaming experience by
providing an immersive and engaging environment [15], demonstrating that natural language
interfaces, though challenging to use, can offer high levels of engagement and enjoyment.

NLP was also utilised in parts of commercial games like “KuiLeiXi” [362]. These games
employ natural dialogue systems as the primary mechanism to advance the plot. However,
their impact remained limited, thus restricting them to small-scale experiments which only
supported text-based interactions.

In the realm of art, more artists began integrating NLP technology into their works. “Can
the Subaltern Speak?” [104] used AI-generated Morse code for communication, drawing in-
spiration from a Facebook experiment [108] in which chatbots developed their own language.
This project highlighted AI’s potential for language generation and the role of language in em-
powering marginalised voices. Although the project included AI-generated language through
GPT-2, it utilised predefined rules, such as Markov chains and Morse code, to encrypt fixed
information in the English language, rather than delving into the cultural context behind the
emergence of language. “Cangjie’s Poetry” explored AI’s capacity to establish a Chinese
symbolic mode of communication [387], including the use of image captioning technology to
generate textual interpretations of image-captured scenes.

Advances in NLP technology suggested that AI agents would increasingly pervade peo-
ple’s daily lives. Evol4 [253], a mobile game allowing players to build relationships with
virtual characters, arranged a special event on Valentine’s Day: players received real phone
calls and listened to the greetings and affectionate words of characters from the game. Mi-
crosoft released the social app Xiaoice Land [221], enabling users to communicate with AI
agents through natural language text messages. This trend demonstrated that integrating AI
agents into virtual worlds and enabling them to perform in the real world could enhance the
experiences of human users.
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2.6.4 Stage III: After the release of ChatGPT (2023-present)

Following the release of ChatGPT, the concept of AI agents gained unprecedented attention.
This period saw the emergence of extremely important research. In “Generative Agents”,
AI-driven inhabitants of a virtual town exhibited complex social behaviours, like sponta-
neously organising a Valentine’s Day party [254]. Another study, inspired by the animated
series “South Park”, enabled agents to create new episodes that were primarily driven by AI-
generated character dialogues [199]. In the entertainment industry, generative AI has been
used in the broadcasting of real-time generated television shows [113]. In the gaming sector,
major games like NetEase’s “Nishuihan” [315] began deploying conversational NPCs with
behaviours and responses that were partially powered by an LLM, freeing NPCs from the lim-
itations of pre-scripted content. The developers of several games, including GTA [33] and
Skyrim [1], incorporated LLMs to enhance NPC dialogue.

Advances in LLMs led to the emergence of AI-native games: games that incorporate gen-
erative AI (GenAI) as the core gameplay element. As LLMs evolve, both large companies [9]
and independent developers [369] are increasingly incorporating “free input dialogue with
Non-Player Characters (NPCs)” into their games [329]. This can lead to novel gameplay that
could not exist without GenAI: content (like conversations) is generated, rather than being pre-
defined by developers. GenAI creates new content; while conventional AI may also generate
some simple forms of content like labels or paths, GenAI produces high-dimensional data like
text, conversations or images [385].

This evolution aligns with the previously discussed AI-based games, which are “designed
around AI” [335] or have “an AI system deeply integrated into their core mechanics and aes-
thetics” [98]. However,these studies often encompasses a broader spectrum of AI systems,
including elements like the physics simulation system in Super Mario Bros, Go AI, and more.
Earlier AI-based games, such as Prom Week [216], Facade [212], and Ice-Bound [270], while
focusing on text interactions and social simulations, did not support natural language input.
Moreover, they did not utilise neural network-based models (generative AI) for real-time con-
tent generation. These games still heavily relied on content that had to be pre-prepared by
developers, including story segments, dialogue scenarios, and granular lines of dialogue.

This is not to say that these games were limited in any way. However, with the rapid ad-
vancements in generative AI, there is a pressing need to update discussions in the gaming and
interactive storytelling field. Previous taxonomies struggle to encapsulate the unique charac-
teristics of emerging AI-native games, such as real-time multimodal content generation (like
text-to-image transformations), the high degree of freedom offered by natural language in-
put (real-time generation as opposed to pre-prepared character dialogues), and the associated
challenges of inconsistency and authorability (developers cannot fully define the boundaries
of generated content). Recent research [292] has initiated a discussion on the design consider-
ations for games based on GenAI, like AI Dungeon [2], but has not distinguished them from
conventional AI. In general, using GenAI in games falls under the broader discussion of pro-
cedural content generation (PCG), which refers to the automatic or semi-automatic creation of
game content such as levels, maps, items, quests, and textures [314][374]. However, neither
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“AI-based” nor PCG adequately describe the essence of GenAI, which produces multimodal
content beyond developers’ pre-definitions.

The term “AI native” has primarily been used in the AI industry [140] and has not yet been
widely adopted in game studies. Nevertheless, it is highly relevant to the future utilisation of
AI in games. VentureBeat [55] defines “AI native” products as those which have AI embedded
in their core. In essence, if AI was not part of the product, the product would not exist. This
definition specifically refers to GenAI, distinguishing it from the broader definitions of AI in
earlier literature. Similarly, Ericsson defines “AI-native” in the context of business support
systems (BSS), where AI is central to the system’s functionality [207].

In the realm of game AI studies, VentureBeat’s definition is particularly valuable for future
game AI development. An AI-native game is one in which GenAI is not just an added
feature but is fundamental to the game’s existence and mechanism. This does not mean
that content and art assets are pre-generated by AI, but rather that the capabilities of GenAI
are central to the gameplay experience in real time. Such games are gaining attention through
initiatives like AI-game hackathons held by developers and AI organizations such as Hugging-
face [103]. Recognising the significance of AI-native games could pave the way for novel
types and genres of games [335].

Although AI Dungeon is a pioneer in this category, many critics have pointed out that while
the kind of AI-generated content seen in AI Dungeon [180] seems to offer freedom, it may
lack convincing justification and fail to provide players with meaningful control. The surge
in AI content appears to have undermined the role and expression of authorship [292]. The
advent of GenAI [232] has raised concerns about the production of “infinite trash”: an endless
array of stories with diminished emotional appeal[78].

Developers have sought a balance between generating AI content and adhering to tradi-
tional game mechanics. While Square Enix’s detective game [316] engaged natural language
conversation as a core mechanic, “Origin” by InWorld [9] featured immersive negotiation
with characters via audio input. Although these elements were prominent parts of the respec-
tive games, developers still endeavored to align the generated narrative with established story
rules.

Independent developers took more innovative approaches. Yandere Simulator [369] fuses
3D scenes with dialogue, for example by prompting players to persuade a character to exit
a room. Echoing the dynamics of Facade [212], voice input generates unique interactive di-
alogue, allowing players to think creatively. Aside from dialogue-centric games, “Split it”
[242] transforms famous paintings into puzzles using an image in-painting model. In the game
“Dead Meat”[3], players can engage in dialogues with suspects using voice input to identify
the liar. These innovations underline the need for developers to provide clear goals and struc-
tures for generated content to ensure it is meaningful and enjoyable.

Beyond gaming, more AI-native applications have demonstrated AI’s integration into our
daily lives, signaling the urgent need for more profound ethical discussions as AI agents’
social agency increases. In February 2023 Replika banned sexual interactions with its chatbots,
sparking widespread debate and criticism, and even leading to psychological issues among
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many users [201]. Furthermore, LLMs have given rise to AI agents with more complex social
capabilities, such as Xiaoice Land, a social simulation on a virtual land [221], and a recent
application that created a fictitious social network composed entirely of AI agents sharing
their fabricated daily lives [254]. Complex social behaviours have been simulated through
LLMs, for example in the “Werewolf” games [367] and even war simulations [179]. Moreover,
with GPT-4 being recognised as a potential precursor to artificial general intelligence (AGI)
[46], the negative capabilities of LLMs, such as bias, deception, and concealment, demand
greater ethical consideration. Recent research argues for recognition of various degrees and
dimensions of agency when ethically evaluating AI [131], as this may allow a more realistic
and practical understanding of AI’s role in social contexts without the constraints of human-
like agency.

2.6.5 Key Challenges and Limitations of LLM-driven Narratives

Unpredictability and the Paradox of Control

While the generative capability of LLMs offers unprecedented freedom, it also introduces
significant challenges related to narrative control and predictability. As demonstrated by the
emergent, disruptive behaviors in AI-driven games like Google’s Werewolf [118] and the
spontaneous fabrications observed in this thesis’s own case studies (Chapter 6), the stochastic
nature of LLMs can lead to outcomes that deviate from authorial intent. This creates a ten-
sion analogous to the narrative paradox [197], forcing creators to constantly balance between
granting agency to the AI and maintaining a coherent, meaningful player experience.
Lack of Deep Narrative Understanding

Furthermore, LLM-driven narratives can suffer from a lack of deep understanding in narrative
content. Although capable of generating locally coherent text, their probabilistic nature means
they do not possess genuine intentionality or a true model of the story world’s causality[345].
This can manifest as the modern variation of the Tale Spin effect [346], where stories lose
consistency over longer interactions, characters forget key motivations, or plots fail to build
towards a dramatic climax, thereby challenging the perceived believability of the agent.
Inherent Biases and Ethical Concerns

Finally, a critical limitation of LLMs is the inheritance of biases from their vast training data.
As these models are trained on internet-scale text corpora, they can inadvertently reproduce
and amplify societal biases related to culture, gender, and other social factors [133]. This was
observed in the ORIBA study (Chapter 7), where the AI agent exhibited a cultural bias in its
understanding of non-Western contexts. Such biases not only risk creating stereotypical or
harmful content but also raise profound ethical questions about the responsibility of creators
who deploy these systems.
2.6.6 Identifying the Research Gap

Storytelling which spans fictional and real worlds creates meaningful interactions by res-
onating with the user’s goals, values, and sense of purpose, making the interaction feel signif-
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icant and worthwhile[219]. However, this blurring of fictional and real-life boundaries also
introduces challenges. The stories produced by human-AI interactions can now yield social or
ethical consequences, fundamentally altering the contract between the audience and the nar-
rative. This raises deeper questions: how should human researchers and creators respond to
the interplay in these engaging stories between AI’s performance and human users’ subjective
experience? What ethical considerations need to be addressed?
With the development of generative AI, particularly LLMs, AI models’ generative capabilities
now allow the interactions between AI and humans to produce stories that are personalised
and not pre-defined. Recent research has suggested that when AI systems begin to interact
with humans and display autonomy and proactiveness, they inherently acquire character and
role-playing attributes [306, 305]. The roles they play might be as simple as that of an assistant
proofreading articles based on simple prompts, or as complex as that of a diligent baker in
a generative agent simulation system [255]. While current research predominantly focuses
on the content generation capabilities of these agents — how the agent speaks and behaves
within the storytelling context — little attention is paid to how humans should navigate the
complex generative relationships underlying these agents.
Recent research shows that GPT-4 tier LLMs can generate causally sound stories at
small scales, but planning with character intentionality and dramatic conflict remains
challenging[345]. While the rise of LLMs prompts philosophical debates on whether AI
agents can truly “understand” stories or merely simulate comprehension through probabilis-
tic modelling, this thesis takes a pragmatic stance. Our focus is on the perceived believability
and real-life consequences of these interactions, examining how characters driven by LLMs
affect user engagement and narrative consistency in a storytelling context.
This has led to several research gaps:

1. Traditional frameworks for characters in interactive storytelling (such as believable
agents [34]) are primarily based on symbolic methods [92], employing top-down rule
designs. These symbolic frameworks, often manifesting as complex, reactive NPC
systems, struggle to capture the nuances of human-like believability—specifically,
consistent emotional expression, internal motivation, and adaptive personality—which
are crucial for sustained social engagement. They fail to account for the connection-
ist capabilities of modern AI agents based on generative AI, particularly LLMs, whose
bottom-up emergent behaviors allow for a higher degree of perceived consistency and
personality.

2. Previous research has overlooked the close relationship between an agent’s role-playing
attributes and its context. The storytelling abilities of AI agents (including dialogue,
behaviour, appearance, etc.) have typically been confined to specific scenarios: either
within games (inside the magic circle) or as applications (such as AI assistants) playing
fixed roles outside the magic circle. This limitation leads to a lack of understanding re-
garding the design mechanisms required for consistent context-switching—i.e., how
a single agent can maintain its persona and believability while traversing the boundary
between fictional and real-world settings.
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3. From a creator’s perspective, one main challenge of interactive storytelling lies in bal-
ancing authorial intent and player agency. As AI agents become capable of generating
stories beyond the creator’s control, human creators (such as game developers, writers,
and artists) need to reconsider how they view and utilize AI.

In essence, the stories generated by AI agents exist not only within the virtual magic circle,
but may also extend into the real world while maintaining consistency. Therefore, we need to
consider the affordances of AI agents in the real world as part of interactive storytelling.
This thesis introduces the concept of hybrid agents, which are AI agents that adaptively role-
play in both fictional and real-life scenarios in a believable and consistent manner.

2.7 Summary

The evolution of AI technologies, and particularly of language models, has significantly ex-
panded the opportunities to create believable and engaging virtual experiences. However, as
this review demonstrates, the impact of AI in interactive narratives and games is not solely
about the capabilities of the models themselves. Rather, it is deeply intertwined with the sub-
jective experiences of users, the contexts within which these AI agents operate, the content
they generate, and the role of human creators in shaping these interactions. The concept of hy-
brid agents emerges as a crucial framework for understanding and developing AI entities that
can seamlessly navigate between fictional and real-world contexts, blurring the boundaries of
the magic circle.

In the following chapter, I will synthesise the insights gained from this literature review to
identify key research opportunities and propose essential dimensions and metrics for evaluat-
ing hybrid agents.
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Chapter 3

Conceptual Framework and Research
Approach

As established in the preceding chapter’s analysis, research gaps exist in understanding and
evaluating AI agents that operate across fictional and real-world contexts. To address this gap,
this thesis introduces the concept of ’hybrid agents’ and proposes a framework with three core
metrics of expansion.

3.1 Conceptual Framework: Metrics for Hybrid Agents

Previous research has suggested that when AI systems begin to interact with humans and dis-
play autonomy and proactiveness, they inherently acquire character and role-playing attributes
[306, 305]. Such roles might be as simple as an assistant proofreading articles based on simple
prompts, or as complex as a diligent baker in a generative agent simulation system [255].
While current research predominantly focuses on the content generation capabilities of these
agents, such as how they speak and behave within the simulation, there is a lack of attention
paid to how creators should navigate the complex generative relationships behind these agents,
and how they pervade our daily lives.

At the outset of this thesis, I identify two fundamental aspects of hybrid agents:

1. The content aspect, whereby AI agents act as creators able to adaptively generate content
(e.g. text and corresponding voice, images, etc.) based on the player’s input.

2. The context aspect, whereby AI agents perform as actors. They are able to break out of
the software framework and enter real-word contexts (e.g., telephone communication).
They are increasingly integrated into daily human activities, a trend facilitated by the
ubiquity of computing and underscored by recent advancements in AI technology.

Combined, these two aspects of hybrid agents define how they become hybrid. This chapter
will elaborate on these two aspects in detail (Fig.3.1.1).

As AI constructs begin to act as both creators and actors, human creators need to navigate
this emerging landscape, determining whether they can transition to the role of directors who
guide these agents from a higher level.
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Figure 3.1.1: Hybrid Agent metrics

I propose that AI agents are hybrid in nature: they blend real and fictional social relation-
ships and spaces, merge reality with fictional storytelling, and may even combine human and
non-human languages.

3.2 In Terms of Content: Creator

The content aspect of hybrid agents — their ability as creators — has been the focus of exten-
sive prior literature. For nearly every category of creator (e.g., writers, musicians, painters),
there exists a wealth of research on related creativity support tools [56, 57, 379, 83], and even
phenomenal applications that have sparked controversies and protests: the Hollywood writers’
strike against LLMs like ChatGPT [19], visual artists on ArtStation [166, 304] opposing Stable
Diffusion [286, 47] and MidJourney [222], and musicians conflicting with Suno [321]. These
phenomena reflect a sense of unease and perceived invasion: AI technology encroaching on
creative territories once considered to be exclusively human endeavours.

While substantial research has been conducted on mixed-initiative co-creativity and corre-
sponding authorship [165, 190, 331, 67], I propose that when AI agents are integral parts of
the creative practice, which is dynamic and gradually forms through interaction, this differs
from the use of customised creative support tools designed for personalised output and col-
laboration [182]. This primarily depends on whether the author aims to create the entity itself
or merely target the artifacts it produces (e.g., text and images). This creative process, still
relatively new having emerged due to recent advancements in generative AI, is exemplified by
platforms like Character.ai [59] where users can customise chatbots (conversational agents).
The user community treats these bot creators as authors and tracks their works — different
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agents [223]. The text generated by these agents is formed through diverse inputs from differ-
ent users, rather than being static. A creator seeking complete control over their authored text
would not typically engage as an “author” on such a platform.

The term “hybrid”, as used in this thesis, is neutral. It may refer to the sense of personal
creative labour being encroached upon, as seen in creator protests, or it may denote conscious
control and regulation.

3.2.1 Language Expansion

Although the focus of this study is not on philosophical concepts, by integrating philosophical
notions about language we can discern the potential of AI agents in the realm of language [58].

Ludwig Wittgenstein’s “Tractatus Logico-Philosophicus”, published in 1921, marked a
significant point in the early 20th century’s ‘linguistic turn’ — a period during which the im-
portance of language was explored across various academic disciplines. Wittgenstein famously
stated that “The limits of my language mean the limits of my world”[356].

Jaakko Hintikka described “language as the universal medium” [145], suggesting that “We
cannot ultimately escape our language to view it and its logic from the outside. Consequently,
the semantics of our language is inexpressible and cannot be theorised about in language it-
self” [240].

Thomas Martin [206] argued that the world is made of language, and we cannot escape
the “prison-house of language” [160]. Language not only shapes agency, but also — in a
profound sense — constructs the very essence of the world. The world does not exist as a
separate entity from us; similarly, language is not just an insubstantial or disembodied model.
Through language, we are intricately involved in creating the fabric of reality.

Contemporary artists, particularly those who do not speak English, actively contribute to
this notion. Xu Bing’s “Book from the Sky” [116] and “Book from the Ground” [366] are no-
table examples. These works, devoid of existing textual content, combine indecipherable Chi-
nese characters, visual symbols, and expressions to convey emotions and meanings. Xu Bing’s
approach transcends the limitations of traditional language, allowing interpretation based on
personal understanding and emotions. This opens new avenues for communication using con-
structed languages and highlights the artistic value of exploring human language. “Can the
Subaltern Speak?” [104] uses AI-generated Morse code as communication, representing how
Bandari women communicate through eye-blinks from under their masks.

In the reviewed literature, the language used in dialogue systems is considered as the base
and medium for communication. From this perspective, we can inquire: how will AI agents
contribute to the reinterpretation and recreation of language? Can machines transcend the
human ‘prison of language’ and offer a different view of the world?

This thesis, through a series of projects, specifically focuses on conversational interactions
that exploit the potential and implications of language. Now that people are aware that ma-
chines can communicate through natural language, what comes next? Will AI agents, trained
on human-centric data, start to communicate in non-human ways? This is just one aspect of
the issue that invites attention, but I have a specific interest in this particular perspective, as the
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breakthrough of LLMs forms the foundation of this thesis.

3.3 In Terms of Context: Actor

The second aspect of hybrid agents is context: their capability as actors on stage. The pre-
viously mentioned examples of pervasive games are particularly relevant because they treat
interactions and content outside the game as dynamic, growing, and interactive. We do not
claim that this concept exactly fits the discussion of AI agents since the theory is based on
the broader category of games. As scholars have noted, “The regular game is played in cer-
tain spaces at certain times by certain players”. The existence of ‘regular’ games implies the
possibility of ‘irregular’ games, leading to the conclusion that “Pervasive gaming is a genre of
gaming which systematically blurs and breaks the traditional boundaries of games” [228]. Ob-
viously, AI agents’ interactivity is not necessarily limited to play and interactive storytelling.
However, because games inherently involve interactivity and the dynamic relationships be-
tween the developer (the creator), the artifact (the game being played), and the player, this
theory is highly applicable to AI agents’ pervasiveness.

3.3.1 Spatial Expansion

For games, spatial expansion refers to the physical location of the game being unclear or
unlimited. Games such as “I Love Bees” [136] use cityscapes as playground, expanding locally
and even globally. The game can be played anywhere and everywhere, blurring the boundaries
of the game space [229]. Spatial expansion can occur in physical spaces (e.g., using a whole
city as the game area) or in digital spaces (e.g. social medias and messaging platforms).

For AI agents, spatial expansion currently refers more often to virtual spaces, such as those
produced by extended reality (XR) technologies, or digital spaces like Discord and text chats,
than the physical world itself, since the technology required to embody AI agents in robots is
not yet mature. In other words, AI agents’ habitat is digital space.

AI agents may also be limited to a specific setting and space. For example, Character.ai
[59] only allows players to interact on a webpage, so the webpage can be considered the edge
of the magic circle: interactions with fictional characters are limited to this space. However,
some AI agents blur this boundary. One example is “A Week With Wanda” [135], a game in
which characters send emails or messages to players to inquire about their next choices.

The social scene of most hybrid agents is limited to specific apps or games. However,
human players can move between different venues while retaining the same identity. Human
speech on social media can affect how others perceive them through instant messaging and
in other situations. At the end of the day, humans are complex social animals and evaluate
each other on the basis of continuous observations in multiple situations. Current research
only provides discontinuous observations of hybrid agents in a single context; this is an under-
explored area from the perspective of metaverse construction. Some cross-platform character
applications, such as Ready Player Me [358], currently exist, but they are limited to charac-
ter appearance and do not involve conversational ability. Editors that focus on conversational
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ability, such as InWorld, only support interactions between characters and humans within spe-
cific game engines. The research in this thesis is intended to observe people’s reactions to
hybrid agents by introducing multi-modal AI agents to virtual environments and conversation
platforms outside of games (such as Twitter and Discord).

3.3.2 Social Expansion

In online communities like Discord channels [268], it is essential to achieve meaningful inter-
action. Although many active communities employ bots with both moderating and entertaining
functions, their interactions may not necessarily generate new information or contribute to the
community’s values or project goals. Narratives, according to Ricoeur, are vital for construct-
ing our sense of self, making sense of our experiences, and creating meaning in our lives [12].
Storytelling has been considered useful in various contexts, such as children’s education [388],
[158], healthcare, and the learning of skills [318]. In online community building, particularly
game-related communities, storytelling may serve as a crucial goal or primary means of main-
taining community activity and a sense of meaning [12].

The integration of an AI as a member of an online community could potentially become
a source of discussion or meaning if it shares life experiences which are consistent with the
content the entire community focuses on. These experiences are unlike the small talk generated
by existing SCs such as Replika [41]. While there has been extensive research on dyadic
interaction chatbots [42, 63, 309], multi-party chatbots, particularly those acting as community
members, remain underexplored.

Researchers have developed a Twitch chatbot that focuses on the social context of a com-
munity, making the chatbot a member of that community [301]. However, this development
does not consider the potential impact of current LLMs, such as uncontrollable content gen-
eration and human attachment. Seering et al. have proposed various ideas for community
chatbots, including the storyteller bot concept [301]. They suggest that a more interactive,
almost ‘live’, narrative experience could be created by chatbots that are regular community
members involved with other chatbots in engaging ways. There should therefore be a focus on
the deployment of chatbots in specific social contexts.

Scholars in the gaming field [285] have put forward similar viewpoints, examining tropes in
conversations between player characters and NPCs. Drawing from the fields of pragmatics and
conversation analysis, they show how these tropes differ from real face-to-face conversations.
Based on this, they propose Trope-Informed Design, which treats tropes as tools that can make
or break a player’s experience. Although ‘trope’ in this context refers to the plot of a game, this
mechanism can be extended to community chatbots as they both exist within a social context.

Social expansion offers opportunities to form communities by encouraging spontaneous
interactions between people who do not know each other, and potentially spices up out-
siders’ lives by allowing them to act as spectators or participants. For instance, the virtual
streamer Neurosama [338] is driven by LLMs and regularly streams on public platforms such
as YouTube and Twitch. Her actions and responses are generated in real-time based on the
chat behaviour of her audience. She has amassed a fan base of over 200,000 followers. It can
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be said that, as a fictional character, her persona is constructed through interactions with her
followers. Her followers spontaneously compile information about her. Due to the stochas-
ticity of generative AI, Neurosama’s age is inconsistent. During the stream, she has variously
claimed to be various different ages [339]. Even an outsider who is not a follower of Neu-
rosama may stumble upon her livestream and engage her in chat, prompting her to provide
rich responses that can influence others’ perceptions of her.

Temporal Expansion as an Aspect of Social Expansion

While Montola’s framework for pervasive games identifies temporal expansion as a distinct
category [228], this thesis integrates temporal aspects into the broader concept of social ex-
pansion when considering AI agents. This integration is justified for several reasons.

Firstly, the notion of temporal expansion in games is predicated on the existence of discrete
‘play sessions’ [228]. However, interactions with AI agents often lack such clearly delineated
temporal boundaries. For instance, companion applications like Replika [273] allow for con-
tinuous engagement without explicit start or end times.

Secondly, the blurring of temporal boundaries in AI agent interactions is inextricably linked
to their social integration. As Montola notes, “Temporal expansion ties in with social expan-
sion, as the temporal span of the game is often obfuscated to the point where even the players
might be unaware of whether they are playing at a given moment” [228]. This ambiguity
is inherent in many AI agent interactions, where the line between ‘in-character’ and casual
conversation may be indistinct.

Furthermore, the temporal flexibility of AI agents — such as their ability to respond at
various times of the day or maintain conversation threads over extended periods — is funda-
mentally a social feature. It reflects the agent’s perceived autonomy and capacity for ongoing
social engagement, rather than a purely temporal phenomenon.

Examples like “Lifeline” [7] in which players experience real-time delays in character re-
sponses demonstrate how temporal elements enhance social immersion rather than functioning
as a separate expansive dimension. Similarly, AI companions that adjust their communication
patterns based on the time of day [273] enhance their social presence and believability.

By merging temporal expansion into social expansion, this thesis acknowledges the in-
trinsic connection between an AI agent’s temporal flexibility and its capacity for rich, ongoing
social interaction. This approach allows for a more holistic examination of how AI agents tran-
scend the traditional boundaries of engagement, focusing on their ability to create persistent,
evolving social presences that seamlessly integrate into users’ daily lives.

3.4 Summary

The two dimensions just outlined — content and context — are not entirely separate; rather,
this thesis proposes that they can be viewed from these perspectives. However, the concept of
hybrid agents is a heuristic notion that remains open to extension and serves as a foundation
for a more in-depth exploration of the topic: my specific interest focuses on the linguistic
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(language), spatial and social expansion of AI agents. Using these three forms of expansion as
foundations, this thesis conducts multiple studies to demonstrate and develop the framework.

• Linguistic Expansion: Linguistic expansion refers to the AI agent’s ability to reinterpret
and recreate language in the context of storytelling and character portrayal. It explores
how AI agents, while embodying fictional characters, might develop unique linguistic
expressions that transcend human limitations. This expansion can enable AI to gener-
ate narratives and dialogues that blend human and non-human perspectives, potentially
offering new methods of storytelling and character development.

• Social Expansion: Social expansion involves the integration of AI agents acting as be-
lievable fictional characters into human social contexts, particularly in online commu-
nities. These AI-driven characters can become active participants in social spaces, con-
tributing to community discussions, interactive storytelling, and meaning-making. This
form of expansion blurs the lines between human and AI social interactions, potentially
creating new forms of narrative engagement in which AI characters persistently exist
alongside human community members. It includes the ability of AI agents to adapt their
fictional personas to specific social contexts and participate in multi-party interactions,
maintaining character consistency across various social situations.

• Spatial Expansion: For AI agents playing believable fictional characters, spatial expan-
sion primarily refers to their ability to transcend specific digital spaces or platforms while
maintaining their narrative integrity. This form of expansion allows AI-driven characters
to interact across various digital environments, such as social media platforms, messag-
ing apps, or virtual reality spaces, as part of a cohesive storytelling experience. It repre-
sents the breaking down of boundaries between different digital contexts, allowing for a
more pervasive and continuous presence of fictional AI characters across various aspects
of users’ digital lives, enhancing the immersive quality of the narrative experience.

Linguistic expansion focuses on content creation, while social and spatial expansion
emphasize how hybrid agents act and interact in various contexts. When AI agents’
ability to generate content is combined with their ability to tell stories across different
contexts, these interactions can become meaningful and engaging. These forms of ex-
pansion collectively contribute to the concept of hybrid agents, which blend real and fictional
elements, merging reality with storytelling across various dimensions of interaction.

I do not assert that I have created the most effective solution or interface for making AI
agents both believable and engaging. Nor do I claim that this system provides optimal usability.
The research has two primary objectives.

Firstly, I aim to explore how fictional storytelling elements can be integrated into conver-
sational AI agents, with a particular focus on language, social, and spatial expansion.

Secondly, and more importantly, I seek to stimulate further discussions and considerations
in this field.

The main goal of the research is not to develop specific methods that achieve certain tasks.
Rather, through a series of projects spanning video games, Discord chatbots, and interactive
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installations, I aim to showcase the potential of AI agents.

3.5 Research methodologies

The question this thesis aims to answer is: How can we understand and develop hybrid agents
— LLM-driven social agents that inhabit the half-real world — and exploit their capabilities
to enhance believability and engagement? This broad question has been broken down into the
following research questions:
RQ1: How can fictional characters be leveraged to elevate the performance of social agents
to achieve engaging and meaningful interactions as hybrid agents?
RQ2: How can hybrid agents in interactive storytelling become more believable?
RQ3: How can hybrid agents in interactive storytelling blur and expand the boundary of
fiction and reality?
To answer the multidisciplinary research questions, the primary goal is not only to address
specific technical challenges but also to explore and demonstrate the potential of hybrid
agents. This thesis is based on two overarching research paradigms that guide the inquiry:
Research through Design and Practice-led Research. These two paradigms are translated into
a mixed-methods research strategy throughout the thesis.
3.5.1 Research through Design

Research through Design (RtD) is a research approach where the act of designing and making
an artifact serves as the primary method of inquiry [392, 117]. This paradigm is particu-
larly suited for addressing the kinds of complex, ill-defined challenges prevalent in Human-
Computer Interaction (HCI), often referred to as “wicked problems” [392]. My research into
hybrid agents—exploring their social roles, creative potential, and ethical dimensions—falls
squarely into this category. These are not problems with a single correct solution that can
be discovered through traditional scientific methods alone; rather, they require an exploratory
and generative process to understand what a potential future might be [124]. Therefore, this
thesis adopts RtD as a core methodology, treating each AI agent not as a final product, but as
an artifact of inquiry designed to probe the problem space.
This thesis operationalizes the RtD paradigm through an iterative “build-to-understand” cy-
cle [213]. This process is not linear but cyclical, where each artifact informs the next.
I first constructed pilot studies (Wander, 1001 Nights) to explore the broad design space
of conversational AI and narrative engagement. The insights gained from these initial ar-
tifacts—specifically regarding the power of linking real-world data and providing player
agency—directly informed the design of the subsequent, more complex Catherine & David
study. This subsequent study was purposefully designed to investigate a more focused ques-
tion about social expansion within a live community context. This iterative process of design-
ing, building, deploying, and reflecting upon AI agents allowed for a progressive refinement
of the research questions and a deeper understanding of the design space for hybrid agents.
Crucially, in RtD, the designed artifact itself is a primary form of knowledge contribution
[392, 120]. The AI agents developed in this thesis function as “design exemplars” that embody
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a particular framing of the problem and articulate a visio[392] where human-AI interaction is
more meaningful, creative, and socially integrated.
3.5.2 Practice-led artistic research

Researcher Linda Candy [52] distinguishes between two types of practice-related research:
practice-based and practice-led research. An original investigation that uses practice to gen-
erate new knowledge is practice-based research, where creative outcomes such as designs,
music, or exhibitions are the basis of the contribution to knowledge. Practice-led research, on
the other hand, is primarily focused on advancing knowledge about practice or within prac-
tice. Such research includes practice as an integral part of its method and often falls within
the general area of action research, with the results being fully describable in text [52].
As an artist and researcher, my PhD research also aligns with the practice-led paradigm. The
inquiry began with the creation of artworks, which were then studied through user engage-
ment, leading to peer-reviewed publications that informed subsequent research cycles. This
process embodies the concept of “knowing through making” [202], where knowledge is
generated through the creative act itself. The AI agents I created are central to this process,
but as Mäkelä argues, such artifacts can be seen as ”mute objects” that do not reveal the
knowledge they embody on their own [202]. Therefore, a crucial task of this research is to
“give a voice to the artefact” [202]. This written thesis serves precisely that function: it
is a critical reflection and theorization that articulates the knowledge discovered through the
practice of making. Challenges encountered during the production of art drove further theo-
retical and conceptual research, while deepening my understanding of the conceptual issues
fed back into the refinement of my practice.
From the art practice perspective, I also found artistic potential in the rapidly developing field
of natural language processing (NLP), which has inspired my entrance into computational
art. Although the transition from art practice to scientific research outcomes is rare in related
studies, my pre-PhD pilot studies demonstrate the effectiveness of this approach.
Throughout my research, I narrowed my focus to the field of interactive storytelling, which is
the source of my motivation and a long-standing theme across HCI, gaming, and interactive
media art. I found that outcomes based on conversational agents are naturally relevant to HCI
and gaming when the focus is on interactive storytelling. Additionally, due to their expression
of creativity, these projects are often regarded as media art. As a result, HCI, gaming, and
media art are intertwined in my research, with a focus on conversational AI as the technical
theme and interactive storytelling as the main area of interest.
3.5.3 Translating Paradigms into a Mixed-Methods Strategy

The RtD and practice-led paradigms do not prescribe specific methods; rather, they provide a
rationale for selecting and combining them. In this thesis, these guiding paradigms led to the
adoption of a flexible mixed-methods strategy, integrating both qualitative and quantita-
tive techniques to capture a holistic view of human-AI interaction.
The qualitative strand of this research was essential for exploring the “why” behind user ex-
periences. It allowed for an interpretive understanding of the nuanced and context-dependent
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phenomena that emerged from the design practice, such as user perceptions of believability
and the social dynamics within a community. In contrast, the quantitative strand provided
structured data to measure specific attributes, identify patterns, and enable comparisons be-
tween different conditions or agents. This combination allowed the research to be both gener-
ative (through making and qualitative exploration) and rigorous (through systematic measure-
ment and analysis), creating a feedback loop where creative practice produced phenomena
that were then investigated using established social science techniques.
3.5.4 Measuring Attributes

Believability

A key methodological challenge in this thesis is the evaluation of an AI agent’s believability.
As the examiner noted, a clear framework for this core concept is essential. Believability is
not a monolithic attribute but a multi-faceted construct that has been approached from vari-
ous angles in the literature. To establish a rigorous foundation for my evaluation methods, I
synthesized key academic works that have defined and measured this concept. As Table 2.4.4
illustrates, scholars have identified numerous dimensions crucial to believability, such as per-
sonality, emotion, social relationships, and behavioral consistency [208, 348].
The methods employed to measure these dimensions are predominantly user-centric, focus-
ing on perceived believability from a Human-Computer Interaction (HCI) perspective rather
than on objective AI performance testing. Common methods include user studies with Lik-
ert scales after viewing video clips [187, 34], analysis of real-time interactions [154], and
qualitative thematic analysis of player feedback [348].
Informed by this body of work, this thesis adopts a targeted approach. A critical observation
is that much of this foundational research is centered on embodied agents within graphical
virtual worlds. Dimensions such as appearance [187], visual impact [125], and non-
verbal behaviors like gestures and gaze [154] are frequently discussed. While crucial for
game NPCs, these visual and physical dimensions are less applicable to the concept of hybrid
agents, whose presence is often mediated primarily through text-based platforms like Discord.
Therefore, to evaluate believability in a context where dialogue is the primary mode of ex-
pression, it was logical to distill the literature down to the intrinsic qualities of a character that
transcend physical embodiment. I selected three core dimensions repeatedly highlighted as
central to character depth: Emotions, Personality, and Motivation [208, 34]. To quantify user
perception of these dimensions, a 7-point Likert scale was employed, a method consistent
with established practices in this topic [187, 34, 125]. This quantitative data was comple-
mented by qualitative methods, primarily semi-structured interviews and thematic analysis,
to understand the nuanced reasoning behind participants’ perceptions. This mixed-methods
approach allowed for a deeper exploration of not just what players felt, but why they felt that
way, providing a richer context to the quantitative findings.
Usability and User Experience

Beyond the narrative qualities of the agents, it was crucial to assess their functional usabil-
ity and the overall user experience. For studies involving direct user interaction, such as
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“Wander” (Chapter 4), “Catherine & David” (Chapter 6), and “Hyborg Agency” (Chapter 9),
usability was a key metric. The questionnaires in these studies were informed by and adapted
from Arnold Lund’s widely-used USE (Usefulness, Satisfaction, and Ease of use) Question-
naire [198]. The USE framework provides a robust and domain-general tool for measuring
subjective reactions to a system’s usability [198]. Key items from the USE questionnaire,
such as “easy to use”, “easy to learn”, and “satisfying”, were incorporated into the surveys
to provide a standardized measure of the agents’ user-friendliness and effectiveness as inter-
active systems. In the “ORIBA” study (Chapter.7), which focused on creativity support, the
questionnaire was further adapted from the User Experience Questionnaire (UEQ) [298] and
the Creativity Support Index (CSI) [64] to specifically address the tool’s role in the artistic
process.
Engagement

Engagement was measured differently depending on the nature of each study, reflecting the
adaptability of the mixed-methods strategy. In some studies, engagement was measured
through behavioral metrics. For example, in the “1001 Nights” study (Chapter 5), player
engagement was quantified by analyzing instrumented gameplay data, specifically the “av-
erage number of story inputs per play”. This provided an objective measure of how deeply
players were interacting with the narrative mechanics. In other studies, engagement was as-
sessed as a dimension of perceived experience via Likert scale items in questionnaires. For
instance, in the “Catherine & David” and “Hyborg Agency” studies, a specific item, “I want
to keep interacting with the character”, was included to gauge participants’ subjective desire
for continued interaction. This was then contextualized and explained through the qualita-
tive findings from semi-structured interviews and thematic analysis[43]. This multifaceted
approach to measuring engagement ensured that both objective behaviors and subjective feel-
ings were captured.

3.6 Research Roadmap: Studies Performed for this Thesis

Fig.3.6.1 shows the research roadmap of this thesis.

3.6.1 Pilot studies

In pilot studies, I observed people’s reactions to LLM-driven chatbots in a story environment
through two art projects, “Wander” and “1001 Nights”.

Pilot study 1: Wander

Research Questions Addressed: This study primarily addresses RQ1 (How can fictional
characters in interactive storytelling be applied to social agents for engaging and meaningful
interactions) and RQ3 (How can hybrid agents blur and expand the boundary of fiction and
reality). By co-creating narrative context and real-world data on public platforms, Wander
created believable and meaningful interactions through the connection to real-world.
Approaches: This study evaluates the user experience of a narrative AI agent connecting real
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Figure 3.6.1: Study Roadmap
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Figure 3.6.2: Works positioning based on research scope

and virtual worlds through quantitative analysis of 268 user questionnaires, complemented by
a qualitative analysis of in-depth user interaction cases.

The purpose of this study was to investigate how people interact with an AI agent in a
narrative context for the future metaverse. The methods used included:

1. Design and development of a hybrid AI generated content (AIGC) and user-generated
content (UGC) system for a narrative AI chatbot, Wander, that produces interactive fic-
tion through knowledge graphs based on user inputs.

2. Quantitative and qualitative analysis of user experience through a survey (n=268), using
a 7-point Likert scale with 15 evaluation criteria and multiple-choice questions.

3. Collection and analysis of special cases shared by participants.

Consideration of the contrasts between human-like communication skills and unorthodox
knowledge interpretation also contributed to the primary motivations underlying the devel-
opment of this project. Overall, the prototype was based on two motivations. The first was
to bring AI agents to a public daily messaging platform where feedback on the interaction
between the AI agents and humans could be easily accessed. The second was to use AI to
co-create a narrative context with humans that deformed reality using the defamiliarisation
technique — that is, to “impart the sensation of things as people perceive them and not as they
are known” [310], presenting familiar objects or ideas in unfamiliar or strange ways.

In this project, I created an AI-enabled conversational agent called Wander. Each time a
participant sends it a location message on the Discord or WeChat platforms, Wander generates
sci-fi-themed interactive fiction about that place. All text information is generated in real
time based on real-world information, so there are no duplicate experiences. Records of the
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Figure 3.6.3: Wander was exhibited at BBA Gallery Berlin 2022

travelogues are shown on a global map of the fictional future world, which will keep updating
through public participation.

Results: Generative AI can facilitate the connection between a virtual world and the real
world and establish a relationship with human beings. The study also demonstrates how
human-AI interaction can link engagement and creativity in real life to a fictional world.
More than 60% of the participants believed that Wander’s text descriptions and images often
matched the locations they were eager to see. An impressive 91% of subjects thought the
feedback they received from Wander felt familiar or even like experiencing déjà vu. For in-
stance, 82.4% of participants correctly identified real locations based on the iconic buildings
in the images generated by Wander. Furthermore, 13.1% of participants reported that Wander
gave them a sense of company when they felt lonely. 34.3% of participants identified Wan-
der as a friend, which seems to imply that there may be potential for personal relationships
between humans and AI applications.
Specific Contributions: By transforming real-world geographical information into dynam-
ically generated science-fiction stories on everyday social platforms (WeChat, Discord), the
Wander project provides a preliminary validation of a hybrid agent’s potential for Spatial and
Social Expansion, blurring the boundary between physical space and fictional narrative.
Impact: In 2022 (the spring semester of the first year of my PhD), the extended paper of this
project was published at the IEEE MMSP Conference(Paper 2) and exhibited at the ACM MM
Art Gallery(Art 1) . Following the release of ChatGPT and the development of multimodal
generative AI (primarily text-to-image technologies like Stable Diffusion), an updated version
of the project was showcased at the SIGGRAPH Asia Art Gallery(Art 2) and presented at
CHI(Demo2 2) , where it was also published as a poster publication.

1001 Nights

Research Questions Addressed: This study addresses RQ1 (engaging and meaningful in-
teractions through collaborative storytelling). This project demonstrated enacted storytelling
that integrating natural language generations with classic stories can enhance player engage-
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Figure 3.6.4: Wander at SIGGRAPH Asia Art Gallery 2022

ment and creativity.
Approaches: This study assesses player engagement and game mechanic effectiveness by
quantitatively analyzing instrumented gameplay data from 2,055 players (e.g., story input
counts) and conducting a thematic analysis of open-ended feedback from 422 winning play-
ers.
How it Builds on Previous Studies: Building on insights from Wander about AI-human
collaborative narrative creation, this study explores deeper player agency in storytelling.

1001 Nights is an AI-driven game in which players write stories in collaboration with an
AI agent. This explores the question of whether narrative game context can adapt to player
expectations.

This game was inspired by the Persian folklore tale “A Thousand and One Nights”. Shahrzad
(controlled by the player) uses a dialogue interface to tell part of a story, and then in turn the
King (driven by the AI model) continues the player’s story. When the King’s continuation of
the story contains weapon keywords like ‘sword’, ‘knife’ or ‘shield’, Shahrzad can use her
special ability to turn words into real weapons and use them to fight with the king, creating
game mechanics out of the player’s own writing. This leads to an alternative ending for the
original story: the female storyteller and heroine, Shahrzad, defeats the tyrannical King and
puts an end to his crimes.

Approaches: The purpose of this study was to investigate whether an AI system can encour-
age players to collaboratively contribute to the story through engagement. The methods used
included:
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Figure 3.6.5: 1001 Nights, exhibited at Asia Digital Art Exhibition

1. Quantitative analysis of gameplay data from players (n=2055), focusing on the number
of story inputs and game achievements recorded.

2. Qualitative analysis of feedback comments from winning players (n=422).

Results: Those players who were more engaged with the game (as measured by the number
of inputs they made) were rewarded with better achievements, as intended. Comments col-
lected from winning players provided positive feedback about various aspects of the game,
including the game’s mechanics and the stories it created. Some of their feedback also indi-
cated a cultural connection formed through creative work: some players expressed their own
interpretations of the characters in the classic folklore, and were able to include characters and
plots from their own cultural backgrounds in the game’s story. This project accordingly works
as a proof-of-concept of AI-driven storytelling in this thesis before the release of mainstream
LLMs like ChatGPT.
Specific Contributions: Through its core mechanic of ”turning language into weapons,” the
1001 Nights project demonstrates a hybrid agent’s application of Linguistic Expansion, where
players’ narrative creations directly transform into tangible actions that affect the game world.
Impact: In 2022 (the spring semester of the first year of my PhD), the extended paper of this
project was published at the ICIDS International Conference (Paper 1). Additionally, a demo
was exhibited at the academic gaming conference, Foundation of Digital Games(Demo 1) and
the project was shortlisted for the Lumen Prize Longlist of the HUA Award.

3.6.2 Catherine & David: Storytelling community chatBot (SCC)

Research Questions Addressed: This study directly addresses all three RQs: RQ1 through
community integration of fictional characters, RQ2 through story engineering for believabil-
ity, and RQ3 through social expansion in Discord communities. This study validated the ca-
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Figure 3.6.6: Concept art of Catherine in the thesis

pability of storytelling in enhancing the believability and engagement of social agents within
daily communication contexts.
Approaches: By introducing a game character into a live Discord player community, this
research demonstrates how a hybrid agent can achieve Spatial and Social Expansion by be-
coming an organic part of the community, where its narrative behavior significantly enhances
interaction and emotional connection.
How it Builds on Previous Studies: Following these two pilot studies, I reached a conclu-
sion: generative AI does engage audiences in a fictional context, and incorporating and
transforming real-world community settings and relationships enhances familiarity and
enjoyment of the interaction.

When I initially wrote the chapters in the pilot studies, I had not yet decided to focus on
believability as the primary research subject of this PhD project. However, the evaluation of
familiarity and relevance to the scene in these studies can be interpreted as applicable methods
for measuring believability.

Motivated by these findings, I conducted the next phase of the research, focusing on as-
sessing the believability of characters in everyday human communication contexts. This study
aligns with the Research through Design (RtD) methodology by building upon insights from
the previous experiments to design more sophisticated AI agents within a community setting.

This research was supported by the official developer team of the game “DE (Alias)”. I
introduced two fictional characters, “David” and “Catherine”, as Storytelling Social Chatbots
(SSCs) in DE’s online gaming community on Discord. These characters acted as if they were
within the world of “DE”. I explored two research questions:

RQ1 - How can an LLM-based SSC enhance engagement and meaningful interactions
within a community setting?

RQ2 - How does the integration of fictional stories in the SC’s design impact its believ-
ability and engagement?
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I refer to the process of transforming a fictional character into a social chatbot as story en-
gineering. This term is adapted from prompt engineering, which is the design of text prompts
to influence the content generated by an LLM. In contrast, designing an LLM-based “live”
character with social behaviour requires the consideration of multiple aspects: the character’s
personality and story, the LLM’s generation goals, and the methods by which humans can in-
teract with the character. My prototype, Storytelling Social Chatbot (SSC), implements this
concept through the following processes:

1. Story and character design: I defined the SC’s personality and the worldview they in-
habit.

2. Presenting Live Stories to the community, allowing the SC to recount challenges and
problems they need suggestions from the community to resolve

3. Communication with community members, enabling community members to chat with
the SC. I designed a workflow to drive the character using the GPT-3 LLM.

To evaluate my workflow, I introduced two fictional characters, “David (for pilot study)”
and “Catherine”, as SSCs in an online gaming community based on the game “DE (Alias)”
on Discord, a social platform commonly used by players. These characters acted within the
worldview and story of the “DE”, which was under development at the time. Every day, each
character shared their current situation in the story channel (e.g., “I’m being chased by the
evil agent, what should I do?”), in a similar manner to social media. Meanwhile, community
members could engage with them and discuss their current situation in the chat channel, mak-
ing decisions by voting on what the character should do. At the end of each day, the character
would make their decision based on the community’s vote and release the next story.

Apporaches: To evaluate the SSCs, I compared them with Jerry, a non-storytelling chat-
bot that already existed in the community. I collected feedback through questionnaires about
usability and believability(n=15), together with semi-structured interviews (n=8) with core
community members. My mixed-method analysis revealed that storytelling significantly en-
hances the engagement and believability of AI agents in community settings.
Thousands of players engaged with this project. In summary, the study contributed (1) two
community-based SSCs developed according to my concept of story engineering based on
GPT-3, and (2) insights gained through the development and evaluation processes with com-
munity members. By paying attention to the SSCs’ specific social context and using sto-
rytelling to enhance their believability and engagement, I found that I could create a new
generation of SSCs that could contribute to people’s social lives in novel and exciting ways.
Results: The integration of fictional stories in the agent’s design significantly impacted
its believability and engagement. Players found Catherine’s disobedience, connections to
other characters, and personal growth to be intriguing aspects that kept them engaged. Both
questionnaire and interview results show that the storytelling agent (Catherine) scored higher
in emotion and engagement compared to the non-storytelling agent (Jerry), suggesting that
her personality and motivation was effectively conveyed through story-based conversations.
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Moreover, the study reveals that the LLM-based agent enhanced engagement and meaningful
interactions within the community setting. Combined with the fictional stories, the agent’s
contributions to the story provided material for meaningful community interactions, includ-
ing discussions about the story among human members of the community which provided
directions for their conversations with the agent. Seeing other members’ interactions with the
agent further raised interest and engagement within the community.
Specific Contributions: By introducing a game character into a live Discord player com-
munity, this research demonstrates how a hybrid agent can achieve Social Expansion by be-
coming an organic part of the community, where its narrative behavior significantly enhances
interaction and emotional connection.
Impact: The paper of this research was published at IMET(Paper 3) 2023 during 2nd year
of my PhD (2023 Summer). The full journal paper has been published at Entertainment
Computing.

3.6.3 Research from different perspectives

Creator perspective: ORIBA

Research Questions Addressed: This study addresses RQ1 from the creator’s perspective
and RQ3 (expanding boundaries between creator imagination and AI generation). ORIBA
showed that as a creative medium, AI agents can support artists in developing and enriching
their original characters in a believable way.
How it Builds on Previous Studies: The findings of the previous three studies on how au-
diences perceive external fictional characters transformed into chatbots demonstrated that a
fictional context can enhance character believability. To contextualise the notion of AI agents
at the boundary of the magic circle [228], I continued to conduct research from creator per-
spectives.

Visual artists’ original characters (OCs), fictional characters created by artists unaffiliated
with a company or existing work like films, television shows, or novels, therefore became a
useful example and foundation for understanding how creators develop believable characters.

Motivated by insights from previous studies, this study explored how creators perceive AI
agents, specifically in the context of OC development. The study aimed to understand:

1. How might LLM agents support visual artists in developing/imagining backstories, mo-
tivations, personalities, and detailed behaviors for their OCs?

2. What are the potential benefits and concerns for visual artists when engaging with LLM
agents in the creative process of imagining and developing their OCs?

I created ORIBA, an LLM-based chatbot designed to motivate visual artists’ creativity
by simulating conversations with their original characters (OCs). Empowered by a multistep
reasoning process through LLMs, ORIBA simulates a character’s reflections, impressions, and
behaviour according to the character profile in a believable way.
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Figure 3.6.7: Artists conceive original characters (OCs) in their minds before and during design, and
this process is underexplored in examinations of how AI can support creativity that focus on image
generation. Through the use of LLMs, ORIBA externalises characters into conversational agents which
interact with artists through dialogue and show their thought processes and behaviours. This offers new
perspectives for character development.

Approaches: This study qualitatively investigates the role of an AI agent in creative sup-
port through a formative study and in-depth semi-structured interviews with 14 visual artists,
supplemented by an analysis of 7 new artworks they voluntarily created post-interaction.
Results: Through a user study with 14 artists, I found that ORIBA supports artists in under-
standing, exploring, and enriching their OCs’ characteristics, inspiring them to create more
vivid portrayals of their OCs. Advocating the deployment of generative AI to support rather
than replace artists’ creativity, I discerned the implications for more human-centred interac-
tive agent design in the future. This project, performed in collaboration with visual artists,
represent a preliminary discussion of whether creators can consider the creations of AI agents
as part of their own artistic process.
Specific Contributions: By externalizing an artist’s intangible original character (OC) into
a conversational AI agent, the ORIBA project explores the creator-facing aspect of Social
Expansion, blurring the boundary between the creator and the creation to provide new per-
spectives for character development.
Impact: The research was presented as a poster at the top-tier HCI conference Ubi-
Comp(Poster 1), and to further explore how creators perceive AI agents, I collaborated with
game scholar Stefano Gualeni on a joint article for the Springer book ”Creativity in the Digital
Age,” published in the fall of 2024(Book Chapter 1).

Language perspective: AI Nüshu

Research Questions Addressed: This study primarily addresses RQ3 (expanding boundaries
of fiction and reality through language) by exploring the creation of a unique language system
through NLP and LLMs, contributing to a speculative non-human machine language.
Approaches: As a practice-led artistic research project, this study’s method is the construc-
tion of an AI system capable of generating a novel language, with its contribution demon-
strated through the work’s conceptual depth, technical implementation, and exhibitions.
How it Builds on Previous Studies: This thesis essentially revolves around language. While
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Figure 3.6.8: Workflow of ORIBA

Figure 3.6.9: AI Nüshu was exhibited at SIGGRAPH Asia 2023

the previous studies focused on natural language, to further probe the linguistic perspective of
hybrid agent, this study focus on re-interpreting the concept of “language” from cultural and
computational perspective. Following pilot studies and a review of the literature, I realized
that the emergent language of AI agents has not been sufficiently explored. I use the project
“AI Nüshu” as an example to delve into this discussion.

“AI Nüshu” is an emerging language system inspired by Nüshu (women’s scripts), the
unique language created and used exclusively by ancient Chinese women who were thought to
be illiterate under a patriarchal society. In this interactive installation, two AI agents are trained
on a Chinese dictionary and a Nüshu corpus. By continually observing their environment and
communicating, these agents collaborate towards creating a standard writing system to encode
Chinese. The project offers an artistic interpretation of the creation of a non-western script
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from a computational linguistics perspective, integrating AI technology with Chinese cultural
heritage and a feminist viewpoint.

Specific Contributions: By simulating the emergence of a non-human language, the AI
Nüshu project offers a profound, speculative exploration of a hybrid agent’s capacity for Lin-
guistic Expansion, challenging human-centric paradigms of language and communication.
Impact: The art paper(Paper 6) and installation(Art 4) of this project were selected and
exhibited at SIGGRAPH Asia 2023, the top conference in computer graphics. The project
also won 2024 Reddot Design Award in Design Concept track, Lumen Prize 2024 and got
honory mention in 2025 Ars Electronica.

In-game perspective: 1001 Nights V2, Technical Iteration

Research Questions Addressed: RQ3 (expanding boundaries through ”AI-native games”).
Secondary: RQ2 (believability through multimodal AI). Demonstrates how technical ad-
vances fundamentally change interactive storytelling.
Specific Contributions: Introduced ”AI-native games” — games where GenAI is funda-
mental to existence, not a feature. Workflow: GPT-4 for coherent story generation + Stable
Diffusion for real-time visual world-building. Core mechanic: language literally creates game
reality (linguistic expansion).
How it Builds on Previous Studies: Previous 1001 Nights research proved engagement but
had limitations: GPT-2/dreamily.ai produced inconsistent narratives, no visual representation.
GPT-4 and multimodal AI (2023) enabled revisiting. This is technical exploration to demon-
strate how technology transforms design space.

Games where GenAI is fundamental = AI-native games. Different from AI-based games
using traditional techniques (pathfinding, decision trees) [374]. The mechanic ”turning lan-
guage into reality” cannot exist without GenAI.

Impact: AIIDE 2023(Paper 4). Gamescom 2023. IndiePlay nominations (Best Innovation,
Best Student Game). Lumen Prize 2024, Now Play This 2024 shortlist.

3.6.4 Hyborg Agency

Research Questions Addressed: This final study synthesizes all three RQs, demonstrating
comprehensive integration of linguistic, social, and spatial expansion. As a comprehensive
presentation of the concept of hybrid agent, Hyborg Agency allowed for dynamic interaction
with fictional AI creatures through social, spatial and language expansion.
How it Builds on Previous Studies: Through the series of studies just described, I began to
see the potential application of AI agents to social expansion. This led to my final project:
Hyborg Agency.
Approaches: This study conducts a comprehensive qualitative evaluation of an integrated
hybrid agent system through focus group interviews and questionnaires with an expert evalu-
ation panel (N=12) from fields including HCI, AI, and game studies.
Result: The findings of the study demonstrated the feasibility, potential, and ethical consid-
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Figure 3.6.10: 1001 Nights V2

Figure 3.6.11: Hyborg Agency’s online forest

erations of hybrid agents. The study reveals that AI agents require an element of conflict to
be perceived as believable. However, this human-AI conflict necessitates careful moderation
to maintain friendly interactions.
Specific Contributions: As a summative study, the Hyborg Agency project successfully in-
tegrates Spatial Expansion (3D forest linked to Discord), Social Expansion (social dynamics
within the expert group), and Linguistic Expansion (unique machine-like language styles) to
demonstrate and validate the feasibility and potential of a mature Hybrid Agent framework.

Hyborg Agency is a virtual online forest environment linked with an online community
on the Discord platform. The two are interconnected, allowing people to engage in conver-
sation with fictional AI creatures called “Hyborgs”. Hyborgs adapt and evolve based on the
discussions they have with people.

This work explores a speculative future in which non-human AI agents naturally become
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social members; metaphorically, they develop in human society in the same way that humans
developed in the natural environment.

This study aims to understand whether communication within human social relationships
can nourish non-human AI agents so that they can grow into members of society. To evaluate
the Hyborg Agency, I conducted a study using qualitative research methods, primarily focused
on expert group evaluations from diverse fields including game development, game studies, AI,
NLP, HCI, and media art. This approach aligns with the RtD methodology used throughout
my PhD research. The study involved:

• Observations of participants (six groups of two experts from the same area, n=12 in total)
interacting with Hyborgs in the digital forest and on Discord.

• Questionnaires to gather quantitative data on user experiences.

• Semi-structured interviews with expert groups.

• Thematic analysis of quantitative data from interaction records and interviews.

These methods provide a comprehensive evaluation of the Hyborg Agency from multiple
expert perspectives, offering insights into how AI agents can expand the boundaries of the
magic circle in terms of language, social interaction, and space.

Results: The study’s findings validate the feasibility, potential, and associated ethical con-
siderations of hybrid agents. The study reveals that relationships with AI agents require an
element of conflict for the agents to be perceived as believable. However, this human-AI con-
flict necessitates careful moderation to maintain productive interactions.

The social and spatial expansion capabilities of hybrid agents offer novel perspectives on
human self-perception and existing social relationships. While these expansions may be per-
ceived as providing insight, they also underscore the critical need for robust data security
measures. In this context, game design may emerge as a playground for AI, triggering discus-
sions on the boundaries of the magic circle and in which circumstances AI agents should be
permitted to ’break’ these boundaries.

The expansion capabilities of hybrid agents, coupled with their fictional narratives, sparked
curiosity among the participants and inspired creative behaviours, such as inquiring about Hy-
borgs’ worldviews or their ability to create worlds. The hybrid agent framework stimulated
discussions on the boundaries of AI agents’ participation in human social interactions. No-
tably, nearly half the participants posed morality-related questions to Hyborgs, anticipating
responses that deviated from purely peaceful or agreeable stances.

Integrating reflections gathered from all the previous studies, Hyborg Agency expands the
boundaries of the magic circle in terms of language, social interaction, and space. Through
analysis of feedback from the expert group, this work helps to explain the dynamic relation-
ships between human and non-human entities as a coherent network.

Impact: The project was exhibited at SIGGRAPH 2023 (Art 3) and received the Lu-
men Prize Student Award in 2023. The full art paper has been accepted and published at
SIGGRAPH Art Paper 2025 through ACM on Computer Graphics and Interactive Techniques
journal (PACMCGIT).
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Figure 3.6.12: Some characters from this thesis
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Chapter 4

Pilot Study 1: Wander 001

4.1 Brief

This chapter introduces Wander, a pilot study that serves as the foundational exploration for
this thesis. The primary aim of this study is to investigate how an AI agent, by integrating real-
world geographical data into its narrative generation, can foster engaging user interactions and
blur the boundary between reality and the fictional world.
As a preliminary inquiry, this study addresses two central research questions of the thesis.
It explores RQ1: “How can fictional characters be leveraged to elevate the performance
of social agents to achieve engaging and meaningful interactions as hybrid agents?” by
deploying the agent on common social platforms. It also investigates RQ3: “How can hybrid
agents in interactive storytelling blur and expand the boundary of fictional world and real
world?” by using players’ real-world locations as the basis for story generation.
The study employs a mixed-methods approach. A quantitative analysis of a user survey
(N=268) is used to evaluate attributes of user experience and usability. This is complemented
by a qualitative analysis of user-shared interaction cases to understand the nature of their
engagement.
The findings from this chapter validate the core concept that anchoring AI-generated fiction
to the user’s reality is an effective mechanism for creating meaningful connections. This val-
idation establishes the empirical groundwork for subsequent, more focused studies on Social
and Spatial Expansion detailed in later chapters.

4.2 Introduction

The concept of a metaverse, envisioned as an integration of real and virtual worlds, has high-
lighted the need for new forms of interaction that bridge these two realms [185, 95]. While
much focus has been on 3D environments and extended reality (XR), this study posits that the
connection between physical and virtual realities can be effectively explored through narrative
and accessible technologies like text-based agents. This approach aligns with the central in-
quiry of this thesis: understanding and developing ‘hybrid agents‘ that operate across fictional
and real-world contexts.

This pilot study, Wander, serves as the initial step in this investigation. Its specific aim
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is to test a foundational hypothesis: that an AI agent can create engaging and meaningful
experiences by transforming user-provided, real-world data into fictional content. By doing
so, this study provides a preliminary exploration of two of the thesis’s main research questions.
It addresses RQ1 (“How can fictional characters be leveraged to elevate the performance of
social agents to achieve engaging and meaningful interactions as hybrid agents?”) by placing
the agent within familiar social software (Discord, WeChat), treating it as a social agent. It also
directly investigates RQ3 (“How can hybrid agents in interactive storytelling blur and expand
the boundary of fictional world and real world?”) by making the agent’s core function the
conversion of real places into fictional settings.

To achieve this, I created Wander, an AI-powered conversational agent presented as an
android from the future. Wander uses instant messaging platforms to communicate with users.
When a user sends a real-world location, Wander generates a science-fiction travelogue about
that place, combining text generated by a large language model with style-transferred images
based on real photos of the location. This system of AI-generated content (AIGC) and user-
generated content (UGC) creates a co-creative world-building experience.

The design is informed by the artistic technique of defamiliarisation, which aims to “impart
the sensation of things as they are perceived and not as they are known”[310]. By presenting
familiar locations in an unfamiliar, futuristic context, Wander encourages users to see their
own world from a new perspective. This chapter details the system’s design, technical imple-
mentation, and the results of a user study conducted to evaluate its effectiveness in creating a
novel form of human-AI interaction. The findings herein serve as a stepping stone, demon-
strating the core principles that underpin the more complex studies presented in subsequent
chapters.

Regarding AI agents as the messengers between real life and the fictional world, I created
Wander[001]1 with a hybrid AIGC and UGC system. This work presents a chatbot called
Wander (Fig. 4.2.2), a female android(Fig. 4.2.1) who travels the future earth, using modern
instant messaging (IM) software, Discord and WeChat, as communication terminals. Each
time a participant sends a location message, Wander will generate a sci-fi interactive travel-
ogue. The travelogues are visualised in real-time on an interactive map that is updated with
participants’ data. The map shows the results of this hybrid UGC and AIGC system, bringing
an asynchronous, crowd-sourced interaction to contribute to a future earth chronicle.

I discuss world-building based on real-world knowledge through AI-assisted crowd inter-
actions. All fictional content, including text and images, is generated in real time based on
a Google Knowledge Graph and story generation model. Each trip is like a text-based ad-
venture, but there are no fixed choices, and the adventure can be easily accessed through text
messages. The training data, the interaction system and the images are all from reality and
existing knowledge. Thus, at a higher level, the world here can be seen differently through
the AI’s understanding, as Shklovsky proposed the defamiliarisation technique: ‘impart the
sensation of things as they are perceived and not as they are known’[310].

The main contributions of this work are as follows:
1Project website: https://www.wander001.com
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Figure 4.2.1: (Up) Concept arts for Wander (Bottom) Character design of Wander

Figure 4.2.2: Wander’s two types of command: ‘Visit’ and ‘Action’. (A) presents Wander’s feedback,
which contains environmental descriptions, geographic coordinates and photos, and (B) demonstrates
the co-creative story based on the commands players send.
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(1) I designed a prototype interactive system to import users’ input and real-world knowl-
edge to procedurally generate human-AI co-creative playable stories.

(2) I demonstrated a hybrid system of UGC and AIGC through a chatbot that can be eas-
ily accessed through text messages with natural language inputs on familiar and commonly
available IM software (WeChat and Discord).

(3) I visualised players’ asynchronome participation on a globe website and decentralised
future earth in a metaverse that mixes UGC and AIGC.

This paper, focusing on the WeChat version, details my perspectives, techniques, and pro-
cesses in developing this work. It includes the feedback I gathered from participants to under-
stand how people would interact with an AI agent in a narrative context and how the system
contributes to human-AI interactions for the future metaverse.

4.3 Motivations

4.3.1 Experimental world building with crowd interactions

Many UGC-driven 3D projects, such as Animal Crossing2, where people and virtual villagers
live together, and CyptoVoxel3, where players can build assets and buildings with voxels, have
been treated as cutting-edge examples of the metaverse. Beyond that, some online projects
have received less attention because of the lack of 3D environments, but they, in fact, reflect
the process of world-building in the metaverse: co-creation and some perspectives of reality.
An example is Ai Weiwei and Olafur Eliasson’s work Moon[69]. The website becomes an
ever-changing and bizarre monument by connecting people through a space of imagination.
Another key example is the 2050 website[6], which brings together expert and professional
artists’ predictions of the future and selected public submissions. This website visualises them
through the global web. However, it lacks real-time participation because experts and teams
carefully curate all content, and participants are asked to write press-release-like articles to
participate. In summary, these works question reality and ask how the different worlds co-
exist in a virtual space, and they should be considered examples of metaverse development as
‘creations in the realm of surrealistic cyberspace’[186].

4.3.2 AI’s character in the metaverse

In the projects and research mentioned above, the role of AI technology in virtual spaces is
mainly limited to recommendation algorithms, content creation assistants and scripted non-
player characters (NPCs). However, with the development of affective computing, natural lan-
guage processing (NLP) and other technologies, AI agents have taken on self-agency. In recent
discussions, AI agents have been considered as an ‘indispensable part of my metaverse’[95]
and even as ‘native species’ [10]. These predictions are increasingly borne out in reality. In
terms of emotional engagement, AI intelligence has gradually increased to the level of inti-
mate companion[273]. AI agents can already act as independent individuals, complete a live

2https://www.animal-crossing.com/
3https://www.cryptovoxels.com/
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survival Livestream show[121], perform in a generative talk show[177] and even form a simu-
lated society with humans4 with the ability to talk to a human in open field conversations. The
core skill of AI agents in these emerging programs is their language ability. Unlike traditional
rule-driven NPCs or those powered by drama management systems like Facade[212], they can
generate dynamic responses to different people to form truly diverse content to meet the needs
of different people and are no longer limited by the content pre-prepared by developers. On
the one hand, their rich responses help to build social good in the metaverse to meet diverse
requirements[95]. On the other hand, their data processing capabilities can help humans to
better enjoy the metaverse and become messengers connecting the real and virtual worlds.

4.3.3 Concept summary

I wanted to draft an experiment where AI and humans can explore and document a virtual
world together based on real-world information. This idea of ‘future traveller’ took shape
during the COVID-19 pandemic when travel was limited. my initial motivation was to let
AI take me to see places I cannot reach, beyond time and space. Just like UC Berkeley’s
graduation ceremony in Minecraft5 and Travis Scott’s concert in Fortnite6, the virtual world
extends people’s experience of daily life beyond the limits of geographical location and the
pandemic. Everyone can easily participate in it. And, as in defamiliarisation theory [310], with
the help of AI, people can see familiar and somewhat different realities and leave their own
traces. This is similar to the asynchronome multiplayer mode in games like Death Stranding7:
players participate and contribute to a shared building activity (e.g. building facilities that
everyone can use), although not concurrently.

4.4 The Artwork

4.4.1 Wander bot

The core of this project is the conversational agent Wander bot (Fig. 4.2.2). According to the
pre-set background story, she is an android that wanders the future earth, contacting people in
the twenty-first century through IMs.

Her journeys (travelogue) on the future earth are realised through two types of commands:
‘Visit’ and ‘Action’. Each time a participant sends a location message with the ‘Visit’ com-
mand, Wander will go to that place in a random year between 3000 and 5000 CE and then send
back travel notes, including GPS location, futuristic photos and an environmental description.
Then, with the ‘Action’ command, participants can ask Wander to explore the place using any
method, such as searching for life, going into the ruins, or finding other robots.

4https://island.xiaoice.com/
5https://www.minecraft.net/
6https://www.epicgames.com/fortnite
7https://store.epicgames.com/en-US/p/death-stranding
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Figure 4.3.1: Top: Wander’s physical installation using the Discord version Bottom: Wander’s future
map website

4.4.2 Image and style transfer

Through Google Map’s API, I can obtain the GPS location and an image of any place, if an
image exists. I used the Arbitrary Style Transfer model from Runway.ml[288] because it only
needs the original image and a style image to transfer, and the average calculation time is under
10 seconds. This off-the-shelf technology allows Wander to give instant responses.

4.4.3 Text generation model: Dreamily.ai

The text generation model I used is called dreamily.ai[327], a creative writing platform using a
modified transformer (a self-attention multi-layer neural network) model trained with quality
fiction. Both the English and Chinese data sets consist of open access fan-fiction and ebooks on
the web, and both data set sizes are about 100 GB. Although this model is not for ubiquitome
tasks (e.g. writing official documents or codes), it is very suitable for story generation. I
designed prompts with Google Knowledge Graph to extract descriptive sentences about the
location. With the variation in prompts, Wander will produce a rich and surprising response
that corresponds to the destination.

4.5 Future map

Wander’s Map (Fig. 4.3.1) website is a record of public participation. All records of Visit
commands, including text, photos, visitor id and visit time (including both real and future
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Figure 4.4.1: Technical Workflow of Wander 1.0

visits), will be sorted in the timeline. Through public participation, knowledge of the future
earth will be updated and become a speculative future chronicle that is developed by humans
and AI together.

Locations with more visits recorded will have a longer light pillar. Participants can rotate
the globe and check the journey histories of each location online. In the physical installation
work, the map will automatically locate and zoom to the latest record of the journey.

4.6 User Study

I conducted a survey to quantitatively and qualitatively evaluate variome aspects of the user ex-
perience of Wander. Participants were recruited by posting an announcement on WeChat Mo-
ments8 and WeChat Groups where Wander has been deployed. All participants were told that
their anonymised data would be utilised for academic study. Before the survey, I explained the
purpose and procedures to the participants. To ensure the experience flowed fully, I required
users to send Wander at least two Visit commands and five Action commands before filling the
questionnaire. The survey question set was based on Changhoons’[241] research about human-
AI co-creation and contained 15 evaluation criteria, including 12 items that are normally used
to assess the usability and user experience of user interfaces [11, 198] (USE Questionaire) and
three items used to indicate the experience of AI interfaces [141, 159, 311]4.6.1. Each question
came with a description, like: Fun - Wander’s feedback always surprises me. I don’t get bored
interacting with Wander. Users evaluated each task on the survey with a 7-point Likert scale
ranging from highly disagree (score as −3) to highly agree (score as 3). In addition, I asked
the 4 questions about motivation, expectation and feels about the identification of Wander with
multiple-choice answers. A total of 268 participants (103 men and 143 women, 9 who chose
not to disclose and 3 who chose other) participated in the valid questionnaire. Their mean age
was 21.730, and the SD was 5.314 (Men: Mean = 22.83, SD = 5.06, Women: Mean = 20.91,
SD = 5.03). Participants received a non-fungible token (NFT) badge(Fig. 4.6.1) as a gift on
blockchain by FLOAT9 for completing the questionnaire.

8Social media within WeChat.
9https://floats.city/
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Figure 4.6.1: Wander’s gift NFT

4.6.1 Results

I obtained the participants’ responses from the survey and evaluated the mean and standard
deviation of all participant scores on each item. The results of the analysis are as follows. In
this context, the Mean score indicates the central tendency of responses on the 7-point scale
(-3 to +3), while the Standard Deviation (SD) measures the dispersion of scores. A lower
SD indicates a stronger consensus among participants, whereas a higher SD suggests a wider
range of opinions.
Wander’s interaction is easy to learn, friendly, easy to use, satisfying, and comfortable.
I identified that Wander received higher scores in five items (Mean and SD of each item
are shown in Table 4.6.1): ‘easy to learn‘ (M=2.41), ‘friendly‘ (M=2.381), ‘easy to use‘
(M=2.157), ‘satisfying‘ (M=2.134), and ‘comfortable‘ (M=2.078). Notably, ‘easy to learn‘
and ‘friendly‘ exhibit the lowest standard deviations (SD=0.867 and SD=0.842, respectively).
This low dispersion signifies a strong consensus among the 268 participants thatthe WeChat
was a friendly way to interact with the AI, and that the exhibition’s visualisation was very
clear. Because it is something they would typically do on a daily basis, this form of interaction
with the AI on an IM device through a familiar daily chat was simple for participants to grasp
quickly, and participants did not need to spend much extra effort with the AI until they were
familiar with it. Most participants indicated they enjoyed interacting with Wander and would
recommend it to their friends.
The interaction with Wander is less consistent and efficient but somewhat communica-
tive, useful, meaningful and interesting. I learned from the participants’ assessment that
Wander’s feedback quality was variable. Items such as ‘consistent‘ (M=1.709), ‘commu-
nicative‘ (M=1.858), and ‘predictability‘ (M=1.25, from the AI interface category) received
lower mean scores coupled with the highest standard deviations across the survey (SD=1.232,
SD=1.237, and SD=1.304, respectively). A high SD, such as 1.304 for ‘predictability‘, indi-
cates a significant divergence in user experience. This suggests that while some users may
have found the AI’s unpredictability enjoyable and ‘fun‘ (M=1.966), a considerable portion
of others likely perceived it as a lack of control or coherence. This variability points to the
performance limitations of the underlying language model at the time. On the whole, the
photos that were returned matched the textual material. Most participants (90.3%) reported
having fun while interacting with it. They even claimed that Wander might inspire them to be
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Table 4.6.1: The mean and standard deviation of all participant scores on each item
more creative.
In some ways, AI can facilitate the connection between the virtual world and the real
world and establish a relationship with human beings. Along with their interest in
AI robots (64.9%) and the future world (54.5%), participants’ motivations for interacting
with Wander included allowing them to ‘travel’ to a place they missed but were unable to
visit (22.4%), perhaps due to COVID-19. More than 60% of the participants believed that
Wander’s text descriptions and images often matched the locations they were eager to see. An
impressive 91% of subjects thought the feedback they received felt familiar or even like déjà
vu. For instance, 82.4% of participants correctly identified real locations based on the iconic
buildings in the images, indicating that the style transfer provides some visual unfamiliarity
but, used alone, cannot significantly change existing buildings to make them unrecognisable.
Furthermore, 13.1% of participants reported that Wander gave them a sense of company when
they felt lonely. Surprisingly, 34.3% of individuals also identified Wander as a friend, which
seems to imply that there may be potential for a human-AI relationship.

4.6.2 Special cases

In this section, I present some special cases shared by several passionate participants. These
stories demonstrate how human-AI interaction can link emotion and creativity in real life to a
fictional world.

Case 1: Reflection on personal experiences Sometimes, coincidences break the wall between
fiction and reality, and they result from the human-agent collaboration. A female Chinese
visitor said that her boyfriend was in Hong Kong and that his nickname was White Dragon.
When she travelled to Hong Kong with Wander and input the ‘dive into water’ action, Wander
met a white dragon among the ruins. The girl was still in mainland China and could not see her
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boyfriend in person due to the pandemic, but she met a representation of her boyfriend through
the interaction with the chatbot. When asked what she thought about Wander, she said:

She’s like my avatar, but not actually myself. The most interesting thing is that each
journey is randomly generated, so it really feels like wandering on earth. I talk to
Wander now and then. It feels like a diary, and my message is decided by my mood
that day. Another interesting thing is that Wander sends posts in Moments, so she
feels more like a person in an alternate universe who has a connection to me.

Case 2: Creators Even though I put ‘please send Wander to real places on earth’ in the in-
structions, a Polish artist found it interesting to visit fictional places. When receiving virtual
place names that do not exist in the real world (such as ‘metaverse land’), Google Maps will
find a place that matches the real world, which is completely unpredictable. The artist visited
‘Fomo verse’ and found that it was located in India. He visited many virtual places and tried to
find himself and his artwork in galleries throughout the journey. He commented afterwards: ‘I
learn more about myself’. He posted these journeys on Twitter and noted that Wander is also
a good tool for creation. He shared screenshots of travelogues on Twitter.

Case 3: Group creation A male participant who recently graduated from high school invited
his classmate to travel with Wander together and collect the stories to document and remember
their class. He had used dreamily.ai before. When asked about the difference between Wander
and the AI writing platform, he said:

Wander is more like a virtual character. My classmates think Wander is better be-
cause Dreamily’s beginning story is not always fluent, but Wander always provides
a specific location to visit. With a certain location, my classmates are easier to get
in the mood. . .

4.7 Further updates in Wander V2.0

Like most mainstream text generation models, dreamily.ai may not perform well if the par-
ticipants’ inputs are too long. Due to technical limitations, the generated context will lose
consistency when player inputs are bizarre (e.g. ‘Destroy the earth and fly into space’). To
address these issues, Wander now only allows eight actions per visit to prevent the story from
devolving into nonsense, and the map will only show the initial travelogue after a ‘Visit:’ com-
mend to keep visualisation safe from uncontrollable user inputs later. I plan to finetune the AI
model with a more diverse data set and filter conflicted content. However, after the first paper
of Wander was accepted in middle of 2022, ChatGPT released in 2023, while text-to-image
models like Stable Diffusion reached a useful level. Thus, I changed the language model to
ChatGPT, and changed the image generation method.

In this version, for image generation, I used stable diffusion [317], a latent diffusion model
conditioned on the (non-pooled) text embeddings of a CLIP ViT-L/14 text encoder [244]. This
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model is able to command image-to-image tasks through text prompts, which means, I can
modify real-world photos on Wander’s description.

Through Google Maps’ API, I can get the GPS location and the image of the place, if
it exists. I designed a realistic concept-art style prompt for image generation, and the cor-
responding parts will be replaced by the name of the destination and Wander’s description.
After experiments, I put the strength parameter to 0.7 with 30 steps to balance the original
photo and the diffusion generation. Through this real-time workflow, the future scene will
generally transfer Wander’s observations of the place into a future image that also keeps the
features of the original photo. The total generation task will take around twenty seconds on
A100 GPU.

Figure 4.7.1: Example travelogues from audience interactions.
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Figure 4.7.2: Technical workflow about how commands are processed to story generation, image
transfer and map visualisation in Wander 2.0

4.8 Conclusion and Contribution to Thesis

This pilot study on the Wander agent provided foundational insights into the development of
hybrid agents. This section will summarize the findings, clarify the methods used, and make
explicit the study’s contribution to the overall thesis narrative.
4.8.1 Summary of Findings and Link to Attributes

The user study demonstrated that Wander was perceived as easy to learn, friendly, and sat-
isfying. The core mechanism—connecting AI-generated fiction to users’ real-world loca-
tions—was effective. Key attributes evaluated through a 15-item user survey (N=268) in-
cluded metrics commonly used for user interface usability and experience, such as ‘easy to
use‘ and ‘satisfying‘, alongside AI-specific experience metrics.
While ‘believability‘ was not a formally defined attribute in this pilot stage, the results pro-
vided early, valuable indicators related to it. The high prevalence of participants reporting
feelings of ‘familiarity‘ (91% felt it was familiar or like déjà vu) and a ‘sense of company‘
(13.1%) suggests that grounding the agent in the user’s reality is a viable strategy for fostering
a user’s suspension of disbelief and emotional connection. These emergent qualities informed
the decision to more rigorously define and measure ‘believability‘ in later studies, such as the
‘Catherine David‘ project (Chapter 6).
4.8.2 Analytic Methods

This study employed a mixed-methods approach to evaluate the user experience.

• Quantitative Analysis: A user survey (n=268) with a 7-point Likert scale was con-
ducted. The data were used to calculate the mean and standard deviation for 15 evalua-
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tion criteria, providing a statistical overview of the user experience.

• Qualitative Analysis: A thematic analysis of special interaction cases voluntarily
shared by participants was performed. This method allowed for an in-depth under-
standing of the nuanced and personal ways in which users formed connections with the
agent, providing context to the quantitative data.

4.8.3 Contribution to Subsequent Chapters

As the first empirical study in this thesis, ‘Wander‘ serves as a proof-of-concept that directly
informs subsequent research. Its main contributions are twofold:
First, it provided empirical validation for the core concepts of Spatial Expansion (blurring
the line between a physical place and its fictional counterpart) and early forms of Social
Expansion (integrating an agent into everyday messaging platforms). The success of this
approach justified a deeper and more focused investigation into social dynamics in the later
‘Catherine David‘ study (Chapter 6), which moved from casual interaction on a messaging
platform to integration within a structured online community.
Second, the qualitative finding that users could form personal and emotional bonds with Wan-
der (e.g., the user who ”met” a representation of her boyfriend) highlighted the potential for
AI agents to participate in meaningful relationships. This observation was a direct catalyst
for exploring ‘believability‘ not just as a measure of realism, but as a function of emotional
connection, a theme that becomes central to the ‘Catherine David‘ and ‘Hyborg Agency‘
(Chapter 9) studies. In essence, this pilot study confirmed that the architectural direction of
‘Hybrid Agents‘ was a sound and promising path for research.
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Chapter 5

Pilot Study 2: 1001 Nights

5.1 Brief

At the inception of this project, Large Language Models (LLMs) were not yet prevalent, and
there was widespread skepticism and uncertainty regarding AI’s text generation capabilities.
However, I hypothesized that by integrating storytelling and gaming elements, participants
could develop a sense of purpose, thereby meaningfully directing AI-generated content. This
approach presented an optimal method to demonstrate the concept of “agents exploring the
boundaries of reality.” At the inception of this project, when Large Language Models (LLMs)
were not yet prevalent, this study’s primary aim was to investigate if an AI system could
encourage players to contribute more collaboratively to a story by providing them with direct
narrative agency.
Inspired by the Persian folklore “One Thousand and One Nights” and its framed narrative
structure (stories within stories), I developed 1001 Nights. This project aimed to address the
fundamental question: How can I transform the abstract stories in my minds into tangible,
interactive elements within a digital environment? As a pilot study, this project serves as an
early, focused exploration of RQ3: “How can hybrid agents in interactive storytelling blur and
expand the boundary of fictional world and real world?” It does so by examining a case where
language, an abstract concept, is transformed into a tangible in-game mechanic (a weapon),
thus blurring the boundary between narrative and gameplay rules.
1001 Nights is a co-creative, mixed-initiative storytelling game utilizing an existing AI cre-
ative writing system. In this game, Shahrzad (controlled by the player) narrates stories
through a dialogue interface, while the King (driven by the AI model) continues the player’s
narrative.
The primary objective of this game is to facilitate player engagement and creativity through
natural language interactions in an empowering setting. The study employs a mixed-methods
approach. It quantitatively analyzes instrumented gameplay data from 2,055 players to eval-
uate the primary attribute of “engagement”, which is operationalized through behavioral met-
rics such as the number of story inputs. This is complemented by a qualitative, thematic
analysis of open-ended feedback from 422 players to understand their subjective experience.
The findings from this chapter validate that granting players direct agency over the narrative
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Figure 5.1.1: (1) Shahrzad, the player character, who has a magical ability to turn language into reality.
(2) The storytelling phase, where the player writes stories with the King, an AI character. Weapon
words like ‘sword’ can be turned into real in-game weapons. (3) The turn-based combat phase, where
the player can fight with the king in battles. (4) The printer prints the story when a weapon word is
triggered. This matches with the core concept of the game: bringing storytelling into real life.

world is an effective mechanism for fostering engagement. This project, focused on Linguistic
Expansion, complements the preceding study on Spatial Expansion, and together they provide
foundational directions for the more complex hybrid agents developed in later chapters.

5.2 Introduction

Humans are fundamentally storytellers. From advancing in my careers to making pepperoni
pizzas, stories infuse every part of my lives. The ability of machines to generate coherent
text has allowed stories to be told in new ways by mechanising the writing process, through
collaborative writing tools [324, 327, 74] or even directly talking to fictional characters [296,
126]. Can text-based dialogue between human and machine be used as part of the game
mechanics? As a metaphor for the storytelling process, I turned to the story of Shahrzad,
who determined her fate by telling stories in real life.I createdd a game that uses the conceit of
storytelling akin to The Thousand and One Nights to motivate real-life writing of stories.

Inspired by the classic folkloreI createded the game 1001 Nights 1 (illustrative screenshots
shown in Fig. 5.1.1), a co-creative, mixed-initiative storytelling game driven by an existing AI
creative writing system. The core concept is ‘bringing storytelling to real life’ in game form:
entities in storytelling are not just words and descriptions but can be turned into real assets to
change the reality of a video game setting.

In this game, Shahrzad (controlled by the player) uses a dialogue interface to tell part of a
story, and then the King (driven by the AI model) continues the player’s story in turn. When

1The game is available for download at: https://cheesetalk.itch.io/one-thousand-and-one-night

78

https://cheesetalk.itch.io/one-thousand-and-one-night 


the King’s continuation contains weapon keywords like ‘sword’, ‘knife’ or ‘shield’, Shahrzad
can use her special ability to turn words into real weapons and use them to fight with the king,
creating game mechanics out of the player’s own writing. This leads to an alternative ending
of the original story: the female storyteller and heroine, Shahrzad, defeats the tyrannical King
and puts an end to his heinous crimes.

With this game, I expanded existing creative writing tools to create a playable storytelling
experience in a familiar narrative setting. I believe that combining natural language interac-
tions with a classic story can help players to explore and engage more in the game by express-
ing themselves. The efforts they put into imagination and creativity are rewarded with positive
and adaptive content generation by the AI model.

I showcased a Chinese version of this game in several art exhibitions and received 12030
records of story inputs from 2055 players. This paper aims to investigate if the AI system
can encourage players to contribute more collaboratively through engagement. The results
demonstrate that those players who are more engaged (measured by the number of their in-
puts) in the game are rewarded with better achievements, as intended. Comments collected
from winning players (n=422) show positive feedback towards various aspects of the game,
including the game mechanics and the stories created. Some of their feedback also shows a
cultural connection through creative work: some players expressed their own interpretations of
characters in the folklore, and were able to include characters and plots from their own cultural
backgrounds.

5.3 Game Design

This section presents the design and development of the game. I personally developed the
game in this chapter, and outsourced parts of the coding work in the later version in the
discussion (Chapter 10). Its design process was not derived from an established game design
framework but was instead concept-driven, emerging directly from the study’s core inquiry.
The primary conceptual goal was to materialize the idea of “bringing storytelling to real life”
by transforming an abstract narrative element (language) into a tangible, interactive game
mechanic (a weapon). This approach explores a form of Linguistic Expansion, where player
expression directly impacts the game’s state. The game was implemented using the Unity
game engine, and the viability of its core mechanic was iteratively validated through the
positive player feedback collected during public exhibitions, which is detailed later in this
chapter.

The game is made up of two parts: storytelling and battles. Fig. 5.3.1 illustrates the game
mechanics: the player needs to keep telling stories to lead the King to produce story contin-
uations that mention the important items for battle. In the first phase (Fig. 5.3.1 bottom left),
Shahrzad (driven by the player) and the King (driven by the AI model) take turns continuing
the story. In this game, Shahrzad has a special ability to turn words into reality: when another
person utters keywords like ‘sword’, ‘knife’ or ‘shield’, those items materialise and drop to
the ground. The player’s goal in this phase is to lead the King to tell more stories that contain
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Figure 5.3.1: (Up) Storyboard of the gameplay. (Bottom) Game process
keywords and collect weapons.

After collecting enough weapons and pieces of armour, the player can enter the turn-based
battle phase (Fig. 5.3.1 bottom right) to fight with the King. In this phase, the player can use
the weapons collected during the last phase to fight the King. The Player’s goal in this phase
is to beat the King and free Shahrzad. This is a different ending from the original folklore.

Iattempt to combine all components of the game into a coherent experience. The story
background links to the mechanics: Shahrzad needs to create stories to survive. The AI system
allows the player to be creative and explore different parts of the story.

5.3.1 Battle System

The aims of the battle system (illustrated in Fig. 5.3.2) are (1) to make the game interesting
and challenging and encourage players to write more stories; and (2) to balance the difficulty
– a player should not feel that it is too easy or too hard to win. For these purposes, I decided
to require players to write at least two stories that trigger valid responses to win the game, that
is, a player needs two attack weapons to win.

However, if two attacks are enough to defea the King, a player will only click twice to win
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Figure 5.3.2: Battle in game

the battle. Hence, the time spent in this phase will be too short. The battle phase needs to be
exciting for players, and they may meet failures before the victory. Thus, I implemented the
following rules:

1. Each weapon collected in phase one can only be used once. Once used, this weapon will
be replaced by a fist (punch) icon. The fist can also be used for attacking, but it deals
much less damage. Shahrzad can only attack with a punch when she has no weapon in
her hands, as in real life.

2. Some equipment is for defence rather than attack, such as ‘shield’ and ‘armour’. They
cannot hurt the king but enrich the game experience by preventing king from dealing
damage during his turn. This effect is also realistic.

3. The maximum inventory space is four. Equipment exceeding this limit is not saved for
battle but is recorded in the backend to confirm the player’s achievement of obtaining
weapons. If the inventory is not full, the empty spaces are replaced by the first in the
battle phase.

By these rules, once players collect two attacking weapons (like “sword” and “dagger”),
they can use them and then punch with their fist twice. These combinations will lead to victory.
If players only have defending equipment, they can not defeat the King, since the only method
of attack is a punch.

5.3.2 AI Development

Demo 1 and Keywords

I designed four offensive weapons – the sword, knife, blade and dagger – and two defensive
weapons – the shield and armour. These are keywords that yielded over 50 matching para-
graphs when I searched for them in in the Guttenberg Short Story collection [61], a dataset
extracted from the portal of Project Gutenberg, a library of over 60,000 eBooks. Meanwhile,
these are also weapon words that match with the ancient narrative setting of 1001 Nights.
Within the original 94 MB Gutenberg short story dataset [61], I located each paragraph with
a matching keyword and extracted the previous five paragraphs, yielding a smaller 16.24 MB
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dataset. In the first prototype, the King’s AI model was trained on the extracted dataset using
the GPT-2 medium model [267] with 6000 steps, so that it would be familiar with common
tropes in various adventure stories. The text generation temperature was set to 0.8. Here are
several 200-word examples of the results:

Player: The princess tried to find her magic sword in the forest
AI: . . . and at last through sword at once hid it in her breast; whereupon the beast – a

common creature – pretended to understand all she said, and then proceeded to strangle her
for a good while. The princess fought with it, till the beast relaxed, took its sword, and set off
home. ‘They are the daughters of Snaxen,’ said the young man, passing by to his friends.

Player: ‘Do you know them?’ The princess asked.
AI: ‘I knew them,’ answered Javelin. ‘I was called about twenty years ago, and the King

of Thessaly picked me up for the defense of the south against the armies of the Chilkatrachels.
He gave me orders, and I carried them, and soon learned to toss my sword, and to wait for the
return of the Sun, so that I might meet him face to face in the courtyard of my honor. . .

Stories generated in this manner are full of leaps and bounds, and develop logical holes as
the story goes on. Although the training model might be improved using a larger dataset, this
process would be time-consuming. Even if the model were improved, the story-continuation
ability may not be flexible enough for modern players. Since the original story collection
includes many old books, the model may struggle to understand players when they write in a
more modern style. This may result in low-quality and confusing stories. To fix this problem,
I sought alternative solutions.

English and Chinese Demo 2

I used Dreamily.ai [327] to reinforce my game design. Dreamily.ai is a creative writing plat-
form using a modified transformer (a self-attention multi-layer neural network) model trained
with high-quality fiction. Both its English and Chinese datasets consist of open access fan
fiction and ebooks on the web, and both datasets are about 100 GB in size. This platform has
over one million users of the Chinese version and 200 thousand users of the English version.
Although the model is not suitable for all tasks (e.g. writing official documents or code), it is
well suited to story generation. To use the model, it is only necessary to call the application
programming pnterface and send the title and prompt to dreamily.ai.

This generation model with a large dataset was able to produce results similar to Demo 1,
except for the keywords part. To implement my game mechanics, I designed the structure
of requests for the model as in Fig. 7.4.1. With this design, dreamily.ai produces flexible
stories that closely correspond to player input. The past five inputs are added to the prompt
to ensure fluency. Records are refreshed when the player starts a new game or moves to the
battle phase. When King’s response does not include a keyword, Shahrzad sends a notification
message to provide a hint to the player that they should tell a more relevant story. This helps
to relieve confusion and the Tale-Spin effect [346], in which a system makes people feel it is
less intelligent than it actually is due to insufficient explanation of the underlying processes.

The player is allowed to mention keywords (like ‘sword’) in the input phase. This may
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Figure 5.3.3: Requests for the AI model

Figure 5.3.4: Player record with a triggered weapon
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Figure 5.3.5: Player record with no triggered weapon
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Figure 5.3.6: Player record with out-of-context inputs

increase the chance of obtaining stories that mention the corresponding weapons in some way,
but it will not guarantee it. In contrast, an input that creates a suitable context without a
weapon word can still lead to a valid response that contains keywords. Fig. 5.3.4 shows an
example of this. However, as illustrated in Fig. 5.3.5, due to the randomness of the AI system
and the limited word list, a player may mention weapon words repeatedly, but may still fail to
trigger a weapon. Some players may ask questions in conversations with the king, as shown in
Fig. 5.3.6, but the king will still give adaptive responses. This can sometimes make the stories
appear out of context.

All these examples, translated from Chinese, are taken from play test records during exhi-
bitions, which are discussed in the next section.

5.4 Evaluation Study

5.4.1 Setup

I was invited to showcase my work at three exhibition sites in China, to research a range of
players and collect feedback. All three were in different cities, but they all shared the same
digital and analogue setup, including a vintage monitor (to match the ancient setting of the
story), a printer, and a workstation using the Windows 10 operating system. A tutorial leaflet
(a screenshot of the help page in the game) was on the table for players to read.
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Figure 5.4.1: Left: Exhibition setup Right: Tutorial leaflet for players

Figure 5.4.2: Left: Opening screen Right: Screenshot of tutorial
A mini-printer was used during a two-month offline exhibition in Beijing to emphasise

the concept of “invading language” and to improve public engagement. Each time a keyword
was triggered, the current piece of the story was printed out. In this game, the keywords are
the materialised language that becomes part of the “reality”, and to players, the printed text
is tangible output from the game to the real world. This feature encouraged people to spend
more time at the exhibition since they could keep a hard copy of their stories.

5.5 Results and Findings

Since the core system in the game is the story generation model, this inevitably adds random-
ness to the results, which cannot be fully limited by rules. When analysing the player data,
I aimed to confirm if the AI system can encourage players to engage and contribute more
collaboratively in play.

Following the aim of this game – collaborative storytelling with clear goals – ‘engagement’
can be regarded as how much time and energy players want to spend, and “contribution”
means the quality of their inputs: whether the sentences make sense or not and whether they
are directed towards obtaining weapons. Accordingly, the AI system should give positive
feedback to players in the form of responses containing weapon keywords, which become the
items that lead to success. If the AI system works effectively, then when a player engages
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Table 5.5.1: Grouping players by their achievements
Definition G1 G2 G3

Collected at least one weapon No Yes Yes
Defeated the King at least once No No Yes

and contributes more in collaborative storytelling, they should receive more weapons, making
them more likely to win the game.

When evaluating player contribution, I met some difficulties. I had large amounts of player
data (2065 players with 12030 inputs), so it was not feasible to evaluate the quality of all story
content. Additionally, since the data were collected during exhibitions, the playing time might
have been influenced by unpredictable factors, like the queue length or the number of visitors
on that day. Thus, I decided to use average inputs per play to evaluate player engagement, and
compare this with achievements in the game. To be specific, “play” is defined as reaching the
end: success in defeating the king, failure to defeat the king, restarting, or ending the game.
Further evaluation, like thematic analysis of stories and play tests without time limitations, is
left for future work.

To evaluate the level of achievements, I categorised players into three groups, as shown
in Table 5.5.1: non-winner (G1, n=299), journeyman (G2, n=1106), and winner (G3, n=650).
These groups are independent of each other, but the level of progress raises from G1 to G3:
non-winners (G1) did not collect any weapons or win the game, journeymen (G2) acquired at
least one weapon but did not win, and winners (G3) defeated the king in one or more plays.
All players had a chance to familiarise themselves with the game with printed screenshots
and integrated tutorials prior to the game, with an identical experimental setup in all three
locations.

5.5.1 Analysis

This study aims to investigate the impact of engagement in storytelling (average inputs per
play) on overall achievement level (from G1 to G3) made by players and to understand any
potential trends between the groups. Hence, a Levene test is used to check the homogeneity of
variances among engagement of each group, F (2, 2055) = 32.02, p <.05. I believe that play-
ers who make little progress on average are more likely to experience frustration, meaning
that the distribution of inputs per play in G1 (M = 2.59, SD = 2.05) is more influenced by the
players’ propensity to lose patience. Meanwhile, the distribution of inputs per play in G2 (M
= 4.51, SD = 3.61) and G3 (M = 6.30, SD = 3.85) may also be influenced by the players’ luck
in finding the right inputs. This distinction may explain the difference in variances. Fig. 5.5.1
shows the distributions in each group. The result of the Levene test (p ¡ .05) indicates that the
variances in engagement across the three groups are not equal. This violation of the homo-
geneity of variances assumption means that a standard one-way ANOVA is not appropriate
for this data. Therefore, a non-parametric alternative was chosen.
The non-parametric Kruskal-Wallis test is subsequently used to evaluate the correlation be-
tween player engagement and overall achievements. Players’ achievements in this game were
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reported to be affected by engagement, H(2) = 328.295, p <.05. The results show that players
are more likely to achieve a better outcome by making more contributions to the storyline.
Also, a positive trend (shown in Fig. 5.5.2) is observed and reported by the Jonckheere-
Terpstra test. Since the shape and variability assumption is violated, the obtained Welch’s
adjusted F ratio was used F(2, 1012.54) = 191.85, p <.001. Hence, I can conclude that at
least two of the three groups differed significantly in their overall achievements in this game.

In general, the randomness of story generation sometimes influences the gameplay: high
engagement (more inputs per play) does not guarantee victory, and fewer inputs may also lead
to enough valid keywords for the player to win. However, as shown by the previous analysis,
this randomness does not impact the overall performance of game design. In conclusion, the
game encourages players to engage in storytelling: the more they engage, the better achieve-
ments they would reach in the game.

Figure 5.5.1: Average input per play distributions per group

5.5.2 Comments From Winners

Since this game was only exhibited in China, although it received some feedback in English,
the following section will only focus on feedback in Chinese. Only players in G3 (winners)
were allowed to leave feedback after victory for the following reasons:

1. Players played this game during an exhibition, so not all of them had enough interest to

Figure 5.5.2: Positive trend in overall achievements by average contributions made
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Figure 5.5.3: Feedback page appears when a player achieves victory (left), categorised feedback (right)

reach the end. Sometimes there was a queue to play this game.

2. I wanted to encourage players who were defeated to try again until they achieved victory,
so that they went through the full gameplay. If I showed the ending page (Fig. 5.5.3 left)
to all players, including those who were defeated by the King, they may have regarded it
as an ending and left.

3. I assume that players who were patient enough to win gained a deeper experience in this
game, which is helpful for me to identify its weaknesses.

I received winners’ records (n=650) and removed those who did not leave comments
(n=226). I also removed two records from players who met technical difficulties during the
experience (the printer was not working).

Finally, through thematic analysis, my collaborator for data analysis and I developed a set
of initial codes for data analysis. After discussions with colleagues, the remaining feedback
(n=422) was identified and classified into nine categories (shown in Fig. 5.5.3 right). In future
work, I hope to include multiple coders and calculations of inter-rater reliability.

General

Positive feedback like “Good game (P10)” or “Interesting (P60)” are in the praise category.
This type makes up the largest share of results (29.1%, n=123). Feedback in other categories
shows various focuses. 10.7% (n=45) of players made suggestions. Together with 6.6%(n=28)
of players who left inquiries, 8 of them expressed willingness for further development and
publishing on a commercial game platform like Steam. These comments made us notice sev-
eral perspectives that I ignored before. About half of the players (n=25) who left suggestions,
and some from the inquiry category (n=7) asked for the inclusion of more weapons. Although
some of them (n=5) mentioned weapons like guns that do not fit into the narrative setting, I did
recognize the benefits of improving weapon choices and better player guides. Several players
(n=13, 3.1%) were unsatisfied with or disliked this game, which is expected for a game at an
early stage of development.
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Figure 5.5.4: Comments categories
Immersion in the Game and Story

10.4%(n=44)players shared personal feelings towards gameplay, like “I should always be-
lieve in love and magic (P326)”, “It’s interesting and immersive. Players are invited to save a
character and feel strength (P511)” and “I choose free rather than love (P261)”. Some also ex-
pressed thoughts about AI: “Humans reach consensus with AI (P586)” and “Humans are those
who think beyond AI (P561)”. These suggest my game can provoke reflections about free-
dom, strength and the agency of AI. P624 gave a good summary that matches my motivation:
“It’s interesting. The game mechanics of hidden triggers also brought ‘freedom’ to players,
not only to Shahrzad.” The more interesting fact is that nearly one-third of this group (n=14)
shared their impressions about the king, like “This king sounds like a gastronome (P564)” and
“The king can become a good writer in his next life (P542)”. A player even said “There is not
only betrayal and injury but also warmth and protection, in the hope that the defeated King in
prison can understand what he has, treasure what he has, do not ask the past (P491)”. Even
though I did not add any personal lines to the king, some players showed empathy toward this
character. To some degree, this feedback shows the potential attraction of intelligent characters
driven by NLP technology. A character can give reasonable responses even without detailed
design work, and the player’s interpretations can fill the gap in the story. The players’ feed-
back was more varied than expected. I expected to receive general praise and suggestions –
the most surprising result is that 9.5% (n=40) of players talked specifically about the stories
they created. Most of them (n=29) mentioned the characters they included in their stories and
described the plot in detail, like “Summon the beasts’ success! ! The black cat is turned to the
witch, and it turns into a magic hat (P395)” and “Princess Li finally defeated the evil emperor
with high ideal (P230)”. This provides evidence that many players are highly engaged in the
stories they created.

While some players were immersed in the stories they created, some players receive more
pleasure from their victory. 5.4% (n=23) of players gave highly positive feedback describing
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their feelings of victory, like “AI cannot defeat human Shahrzad! (P30)” or “I am very smart!
I’m the smartest princess (P138)”. In general, this feedback suggests my game can bring both
an entertaining experience and creative collaboration between humans and AI.

Cultural Connection

Among players who commented on the story they created, many of them were inspired by
personal interests that matched with the mysterious background, like “I want to lit the fire
of renaissance in the darkness (P234)”, “No matter what, Sword Soul, Shield Sprite and Gun
Sprite will always be good friends! (P637)” and “Mountain Boots Puss and Iliad, Hit, the three
live together forever and inherit the throne of Snow Mountain. (P540)”

Since the testing was performed in exhibitions in China, some of the players put aspects
of their cultural background into their stories, which became creative artifacts through human-
AI collaboration that show possibilities in cultural blends. For example, “Awesome! How to
play the sequel? I want to chat more with the old ancestor Ye who fought with the shovel in
Luoyang and the witcher who fought with the lich...What happened to the Prince? (P350)”
“Shovel in Luoyang” here is one of the most important tools in Chinese archaeology, and is
usually mentioned in grave robbing stories. Another player (P148) put a character from pop
culture in the story: “A Liang, the youth who left the factory, can beat the king.” This character
“A Liang” comes from the pop song “About Life” by the “Wutiaoren” [361], a popular band
in China who are famous for their attention to the current situation of Chinese rural youth and
for the strong humanistic feelings in their music.

Reflection on Reality

It was observed that a few players (n=7, 1.7%) even connected this game to their experiences
and feelings in real life, like someone who felt encouragement from Shahrzad: “I am a student,
I also want to be free, be as brave as the heroine in-game once (P451)” and “I love this world,
I also want to create valuable works. (P46)”

I also received very detailed feedback about previous personal experiences: “Thank you
for reminding me of my favourite game I played with my friends in class during my reading
time. In those days I used to write a story on a large piece of scratch paper, one at a time.
No one knows what will happen next, and I tend to avoid stories that fall into a rut, creating
more and more mysterious adventures for it. Good memories. That’s a good game. (P11)”
This feedback suggests this game may have potential ability as an educational game for story
writing.

5.6 Discussion

This study investigates how the AI system can reward players to motivate collaboration in
writing stories. The results show a significant difference between at least two groups’ overall
achievements based on the level of engagement in storytelling. Players with higher engage-
ment were more likely to reach improved achievements in the game. This is aligned with the
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Figure 5.5.5: Exhibition photos. Left: A 11-year old boy kept playing for half an hour Right: Official
photo from exhibition
hypothesis that my game design did encourage players to explore and collaboratively interact
in the game, and the AI system could reward them with creative feedback.

Even when I did not ask players to rate their experience, in comments from players (n=422)
who won the game, players showed a high level of enjoyment and interest throughout the game,
where they contributed their own stories to be part of it. Supported by the AI system, the
same character and interface may bring different stories and experiences based on the players’
personal choices, and they can immerse themselves in the game, exploring their own interests.
Similar to previous studies [372], the unexpected but logical text generated by AI may make
the story more exciting than the player’s intention.

Players expressed their own interpretations of characters in the folklore and were able to
include characters and plots from their own cultural backgrounds. For them, the king could
be a coward, a peace lover or a gastronome, and these are reflections through the creation,
rather than the line the creators set. They could introduce a character from a pop song in their
story, or link the game to current social news. This suggests a potential chance to alleviate the
creator’s burden to develop games. Players’ autonomy and imagination may fill in the gaps
that developers leave blank. This is similar to the finding of Aljammaz et al. [16] that a player
may view the repeated responses as the NPC’s own personality.

5.7 Limitations and future works

When conducting this research in 2022, I encountered numerous challenges. However, many
of these have been progressively addressed with the advancement of LLMs.

The creators faced common barriers in developing 1001 Nights. Like similar studies on
dialogue interfaces, I found that open dialogue systems are a double-edged sword. They con-
tribute to a sense of freedom but face the risk of going off track, and to limit that requires a
large amount of authoring and design work.

Furthermore, the AI system used in this project (dreamily.ai) was not able to evaluate
the quality of player input. Consequently, I could only evaluate player performance through
engagement (number of inputs per play). In future I hope to analyse the quality of inputs and
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responses received from the King. To see the impact of the game environment, I also hope
to analyse how the results differ for players who directly use the story generation model and
those who play the game in a version without keywords. In future work, participants will be
able to download and play the game in their preferred environment, without the time pressure
of physical exhibitions.

Meanwhile, when the player input includes some components that do not fit well in the
setting of The Thousand and One Nights (like “computer” or “rifle gun”), the king can still
continue the story, which may reduce player immersion, since an ancient king should not know
about modern technologies. This could be improved by future enhancements, like keyword
detection or neural classifiers.

Overall, as a game in its early stage, I received encouraging results. I started with the
concept of “bringing storytelling to life”, and it was surprising to see that many players could
naturally blend their own life into the game.

However, the emergence of more advanced LLMs in 2023 has brought about significant
improvements. These models demonstrate enhanced comprehension of their character settings
and, when coupled with LLM reasoning methods, can systematically direct their generated
contents. This capability allows for better evaluation and guidance of players’ story inputs.

In response to these technological advancements, I have made adjustments and upgrades
to 1001 Nights V2. A new version of the paper was published in 2023, and the project has
since evolved into an independent game, continuing its development. The improvements and
iterations of this work will be explored in detail in the Discussion chapter of this thesis.

5.8 Conclusion and Contribution to Thesis

This pilot study, centred on the game “1001 Nights”, investigated how AI-driven co-creative
mechanics can foster player engagement. This concluding section clarifies the analytic meth-
ods used, links the findings to the evaluated attributes, and positions the study’s contribution
within the thesis’s broader narrative.
5.8.1 Summary of Findings and Link to Attributes

The study’s primary finding is the positive correlation between player engagement and in-
game success. The core attribute evaluated was engagement, which was operationalized as a
behavioural metric: the “average number of story inputs per play”. The quantitative analysis
confirmed that players who were more engaged were more likely to achieve their goals.
While “believability” was not a primary attribute measured through a formal scale in this
study, the qualitative findings suggest it was influenced indirectly. The game’s core me-
chanic—turning words into weapons—gave players a tangible sense of agency. This belief in
their ability to impact the game world through storytelling is a form of believability within the
interactive system. Furthermore, the thematic analysis of player comments revealed emergent
empathy towards the AI King, with players attributing personality traits to him. This indicates
that even a simple, goal-oriented agent can achieve a degree of character believability when
placed within a compelling interactive context.
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5.8.2 Analytic Methods

A mixed-methods approach was utilized to analyze the large dataset collected from public
exhibitions.

• Quantitative Analysis: Gameplay data from 2,055 players were analyzed. Players
were categorized into three groups based on their achievements. A non-parametric
Kruskal-Wallis test was used to statistically evaluate the correlation between the level
of engagement (average inputs per play) and the achievement group.

• Qualitative Analysis: A thematic analysis was conducted on the open-ended comments
provided by 422 winning players. This method was used to extract themes related to
player experience, immersion, and creative expression, providing qualitative depth to
the quantitative findings.

5.8.3 Contribution to Subsequent Chapters

As the thesis’s second pilot study, “1001 Nights” provides a complementary pillar to the
“Wander” study.
First, it validates a different core principle: granting players direct and meaningful agency
is a potent strategy for driving engagement. While “Wander” (Chapter 4) demonstrated the
value of grounding fiction in the user’s reality (social and spatial expansion), “1001 Nights”
demonstrates the value of empowering the user within the fiction (linguistic expansion). These
two principles—grounding and agency—become foundational design heuristics for the hybrid
agents developed in later chapters.
Second, this study’s focus on transforming language into a game mechanic serves as a prac-
tical precursor to the more conceptual explorations of linguistic expansion in the “AI Nüshu”
(Chapter 8) and “Hyborg Agency” (Chapter 9) studies. It provides an initial, concrete exam-
ple of how the boundary between narrative and system rules can be blurred, a key aspect of
RQ3. The lessons learned here about balancing player freedom with clear goals informed the
design of subsequent, more complex interactive narrative systems.
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Chapter 6

Bring game characters to the social space:
Developing Storytelling Community AI
Agents driven by LLMs

6.1 Brief

Building upon the insights from the pilot studies, which demonstrated that AI agents can cre-
ate engaging experiences by connecting to real-world contexts and empowering users, this
chapter investigates a more complex form of social integration. The study’s primary aim is
to systematically evaluate how integrating fictional storytelling into an LLM-driven agent’s
design impacts its perceived “believability” and “engagement” within an active online com-
munity.
This study comprehensively addresses all three of the thesis’s central research questions. By
integrating a fictional character into a real-world player community, it explores RQ1 (“How
can fictional characters be leveraged to elevate the performance of social agents to achieve
engaging and meaningful interactions as hybrid agents?”) and RQ2 (“How can hybrid agents
in interactive storytelling become more believable?”), and RQ3 (“How can hybrid agents in
interactive storytelling blur and expand the boundary of fictional world and real world?”) by
deploying a game character in a player Discord server. This is the first study in the thesis to
formally define and measure ‘believability‘ as a key attribute, breaking it down into ‘emo-
tions‘, ‘personality‘, and ‘motivation‘.
My story engineering process includes three steps: (1) Character and story creation, defining
the SC’s personality and worldview, (2) Presenting Live Stories to the Community, allowing
the agent to recount challenges and seek suggestions, and (3) Communication with commu-
nity members, enabling interaction between the agent and users. We employed the LLM
to drive our SCAs, ”David” and ”Catherine,” and evaluated their performance in an online
gaming community, ”DE (Alias),” on Discord.
The research employs a mixed-methods approach featuring a comparative analysis. A sto-
rytelling agent (‘Catherine‘) is deployed and compared against a non-storytelling benchmark
agent (‘Jerry‘) already present in the community. Data was collected through quantitative
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questionnaires (N=15) and qualitative semi-structured interviews (N=8) with core commu-
nity members.
The findings reveal that the integration of narrative significantly enhances an agent’s believ-
ability and engagement. A key insight is that character believability is not just a function
of consistency, but is also shaped by perceived autonomy, such as instances of disobedience.
This chapter marks a methodological and conceptual shift from exploratory pilots to a fo-
cused, hypothesis-driven investigation, providing critical evidence for the value of ‘Social
Expansion‘ and informing the design of the final integrated study.

Note: Prior to the introduction of state-of-the-art LLMs such as ChatGPT [250], conver-
sational AI agents were commonly referred to as ”chatbots,” a term that typically denoted
rule-based systems rather than those driven by generative models. To maintain clarity when
referencing previous works, this paper will employ the terms ”agent” and ”chatbot” depending
on the specific context.

6.2 Introduction

Figure 6.2.1: Story engineering for Storytelling Social Chatbot (SCA) Catherine
Fictional character is one of the central topics to the research of conversational AI agents:

artificial intelligence (AI) dialogue systems capable of having social and empathetic conver-
sations with users [41]. The field of social agents has been rapidly advancing with the de-
velopment of Large Language Models (LLMs), which enable agents to generate dynamic and
personalized responses for different users. These AI dialogue systems are becoming increas-
ingly human-like and are taking on a variety of social roles such as assistant, partner, friend
[220] [257], citizens [255], and YouTuber [338]. While researchers have begun studying AI
agents in relation to human-AI friendship and intimate relationship development, most studies
have focused on interactions between a single user and agents rather than in richer social con-
texts. Furthermore, existing research has not deeply considered the role of fictional content.
To some extent, AI agents are similar to game characters as they are both fictional entities.
Computing systems are wrapped into different “characters” with distinct names, personalities,
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and background stories. As such, the question remains: Can fictional characters live together
with humans, and become members of human society? How will their fictional identities and
stories influence my perception?

Previous researchers explored chatbots as community members using a Twitch chatbot
[303], but their study did not employ LLMs, which offer more advanced language abilities,
necessitating further investigation. Additionally, current LLM-driven agent like Replika [41]
does not focus on multi-person social contexts. By integrating insights from gaming research,
particularly non-player characters (NPCs) [40], I strive to develop a better understanding of
how AI agents can become more believable and engaging within community settings.

I explore the idea that fictional characters can share their lives as social agents in the human
community context, just like friends sharing their lives on social media and receiving feedback.
Rich social interactions, including conversations with the character, seeing the character’s in-
teractions with other people, and the dynamics in the character’s life, can make the character
believable and the interaction engaging and meaningful.

Motivated by these views, I investigate the following research questions:
RQ1 - How does the integration of fictional stories in the LLM-based agent’s design impact

its believability and engagement?
RQ2 - How can an LLM-based agent enhance engagement and meaningful interactions

within a community setting?
I refer to the process of transforming a fictional character into a social chatbot as story

engineering. This term is adapted from prompt engineering, which focuses on designing text
prompts to influence the generated content of an LLM. In contrast, designing an LLM-based
“live” character with social behaviour requires considering multiple aspects: the character’s
personality and story, the LLM’s generation goals, and the interaction methods facing people.
My prototype, Storytelling Community AI Agent (SCA), implements this concept through the
following processes:

(1) Story and character design, where I define the agent’s personality and the worldview
they inhabit, (2) Presenting Live Stories to the Community, allowing the agent to recount
challenges and problems they need suggestions on, and (3) Communication with community
members, enabling community members to chat with the agent. I designed a workflow to drive
the character through the LLM GPT-3.

To evaluate the workflow, I introduced two fictional characters, David and Catherine as
SCAs in an online gaming community DE (Alias) on Discord. These characters followed the
worldview and story of the under-development game“DE”. Every day, the character shared
their current situation in the story channel (e.g., “I’m chased by the evil agent, what should I
do?”), similar to social media. Meanwhile, community members could engage with them and
discuss their current situation in the chat channel, suggesting decisions through voting on the
character’s choice. At the end of the day, the character made their decision based on voting
and released the next story.

The DE gaming community already had a non-storytelling chatbot based on LLM GPT-3
[243], Jerry, which I used as a benchmark to evaluate the effectiveness of SCAs. I collected
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qualitative feedback through questionnaires with 15 core community members and interviews
with eight of them. My mixed-method analysis reveals that storytelling enhances the engage-
ment and believability of AI agents in community settings. I summarize the themes related to
SCA and discuss the design implications for future developments to make agent interactions
more engaging and meaningful.

In summary, I contribute (1) two community-based SCAs developed through my concept
of story engineering based on GPT-3, and (2) insights from their development and evaluation
with community members. By designing SCAs with attention to the entertaining social con-
text and using storytelling to enhance their believability and engagement, I can create novel
SCAs that can contribute to my social life in novel and exciting ways, which will expand the
entertainment experiences to daily life.

6.3 Background

This research follows the research opportunities in social and spatial expansion of AI agents
following the previous chapters (Chapter.??).

In online communities, achieving meaningful interaction is essential. Although many ac-
tive communities employ bots with both moderating and entertaining functions[155], their
interactions may not necessarily generate new information or contribute to the community’s
values or project goals. Narratives, according to Ricoeur, are vital for constructing my sense
of self, making sense of my experiences, and creating meaning in my life[13]. Storytelling has
been considered a means and approach in various contexts, such as children’s education[388],
[158], healthcare, and skill learning[318]. In online community building, particularly game-
related communities, storytelling may serve as a crucial goal or primary means of maintaining
community activity and a sense of meaning[13].

Integrating AI as a member of an online community could potentially become a source
of discussion or meaning by sharing its life experiences consistent with the content the entire
community focuses on. These experiences are unlike the small talk generated by existing AI
agents such as Replika[41]. While there has been extensive research on dyadic interaction

chatbots[? ] [42]
[63][309], multi-party agents, particularly those acting as community members, remain

underexplored.
Researchers have developed a Twitch chatbot that focuses on the social context of a com-

munity, making the chatbot a social member[302]. However, this does not consider the po-
tential impact of current LLMs, such as uncontrollable content generation and human attach-
ment. Seering et al. proposed various ideas for community chatbots, including the storyteller
bot concept[302]. They suggested that a more interactive, almost “live” narrative experience
could be created by having chatbots that are regular community members involved with other
chatbots in engaging ways. Furthermore, chatbots should focus on being deployed in specific
social contexts.

Developing social abilities in agents requires mimicking human behaviour to some extent.
Accordingly, previous research on AI agents has focused on personification, emotions[144],
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Table 6.3.1: Character and Stage Overview
Character
and Stage

Function Duration Background story

2*Jerry:
Benchmark

Chat with people. Available 4 months
later after the com-
munity opened in
2021 December.

A traveller in the metaverse.

4*
David:
Pilot Study

Releasing stories and
chatting with members
through the adventure.

Opened through the
3 days warm-up, 3
days main stories in
2022 November.

An employee in a pharmacy institute “BioTech”
under the big company “Domain”. Ran away
after finding the illegal trade in the company.
Met and saved by Catherine and her father, who
turned out to be the hidden villain that made
Catherine mind-controlled.

4*
Catherine:
Main Study

Same as David plus clue
finder function: reply-
ing to specific questions
with pre-scripted replies.

Opened through the
1-day warm-up, 3
days main stories in
2023 February.

Under surveillance by the big company “Do-
main” who used to mind-control her but released
her after David’s story. A hacker and doctor in
the clinic. Wants revenge on “Domain”. Regards
David as a big brother.

and other related aspects. Similarly, research on NPCs’ social behaviour in games addresses
emotional attachment[100][37][40], empathy[63], and identity[91]. Due to the multimodal
nature of video game experiences, the influencing factors in related research are more diverse,
such as character appearance and game environment. Overall, computer games can be consid-
ered a social “training ground” for NPCs[40], and natural language interaction opens room for
players to provide new content that can be (to an extent) acknowledged by the game[255].

Since I focus on character dialogues in a story context, I focused on believability. Anton et
al. defined believability as the extent to which users interacting with the agent come to believe
that they are observing a sentient being with its own beliefs, desires, and personality[34]. The
authors concluded that a believable character is not necessarily a real character but must be real
in the context of its environment. Virtual agents that can adapt to changes in the environment
and exist in the correct social context are those perceived as more believable. Kiran et al.
argue that the believability of such agents is tightly connected with their ability to relate to
the environment during a conversation[154]. Believable characters can create better player
experiences, and accordingly, a believable agent should bring a more engaging experience to
a community.

Considering that online community interactions are mainly text-based and do not involve
3D scenes or embodied agents, I synthesized several scholars’ discussions and regarded emo-
tions, personality, and motivation as the criteria for measuring SCAs’ believability. By
focusing on these aspects, I can aim to design a storytelling agent that is logical, coherent, and
clear, leading to a new generation of AI agents that contribute to my social life in innovative
ways.

6.4 SCA Development and Implementation in the Community Context

In this section, I will discuss the development of the Storytelling Social Chatbots (SCAs),
David” and “Catherine,”Catherine,” within the context of the DE gaming community. I will
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Figure 6.3.1: Screenshot of Jerry, David and Catherine

cover the background of the DE game, the DE community, the character background and story
settings, and the detailed experimental workflow.

6.4.1 DE Game and Community Background

The DE game is an under-development first-person shooting player vs player (PVP) game set
in a futuristic virtual world featuring digitized real humans. Players engage in battles for in-
terests, power, and resources, shaping the future of the virtual world. The game is based on
blockchain technology, and its community members are open to new technologies. The DE
community has a large number of members on Discord (n=97841), with 7006 having sent over
5 messages in the community. However, it should be noted that in Web3 and blockchain-based
Discord gaming communities, a considerable amount of members are inactive after joining.
Typically, players adopt a wait-and-see approach after encountering project promotions be-
fore deciding whether to follow up. The active membership ranges from around 100-200
people, with the most core members being around 15-20 who can directly discuss moderat-
ing issues with official game team members. Furthermore, the DE community already had a
non-storytelling LLM-based chatbot, Jerry, which I used as a benchmark to evaluate the ef-
fectiveness of SCAs. I provide a brief overview of their story backgrounds and purposes in
6.3.1.

6.4.2 Character Background and Story Settings

After consulting with the DE game’s development team, I selected two future in-game charac-
ters, David and Catherine, for my research experiment. David is a doctor who uncovers illegal
operations involving mind control technology within the company he works for and decides to
escape with crucial information. Catherine is a skilled hacker who discovers her past is filled
with tragedy, fueling her hatred for oppressive forces and motivating her to fight against them.

The development and story settings of these two characters in my research are consistent
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with the game’s official narrative. The experiment conducted in this research also serves as a
player community activity, promoting the game’s characters and worldviews while engaging
the community.

6.4.3 Detailed Experimental Workflow

To develop and implement the SCAs within the community context, I followed a three-step
workflow as part of my story engineering concept:

1. Character Creation and Story Development: Define the characters’ personalities,
backgrounds, and stories, as well as the world they inhabit.

2. Presenting Live Stories to the Community: Share the characters’ live stories with the
community, allowing them to interact and provide suggestions. Each day, the character
will share their current situation in the story channel, with community members who
can vote on the character’s choices. Concurrently, community members can engage with
the SCAs and discuss their current situations in the chat channel. Based on the voting
results, the character will make a decision and release the next part of the story at the end
of the day.

3. Interactive Communication with Community Members: Enable community mem-
bers to communicate with the SCAs, discussing their situations. Each day, the character
will change their state upon the current live story and continue to talk to community
members and respond to their suggestions throughout the day.

I conducted a pilot study with David’s character in November 2022 to preliminarily assess
the efficacy of SCAs. Subsequently, I treated Catherine’s character as the main study, conduct-
ing questionnaires and interviews with core community members and asking them to compare
Catherine and Jerry to investigate the impact of storytelling on AI agents.

6.5 Implementation of Story Engineering

In this section, I will explain the different stages of story engineering Fig.6.2.1, focusing on
the creation and implementation of SCAs “David” and “Catherine.”

6.5.1 Step 1: Character Creation and Story Development

To design the story of the characters, the following perspectives should be considered:
Worldview: Determine the setting of the story. Consider the rules, customs, and culture of

this world, as they will influence the character’s interactions with the community. For example,
following the background story of DE, stories happen in Skuld City in 2045, a futuristic city
inhabited by humans and cyborgs.

Personality: Define the character’s personality and motivations. Consider how these char-
acteristics will shape their decisions and behavior throughout the story. For instance, Catherine
is a brave, determined, and smart hacker, and she tries to fight for justice against a large com-
pany’s control.
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6.5.2 Step 2: Presenting Live Stories to the Community

The story prepared by the team members will be posted by the SCA in the story channel,
similar to a short novel, and should consider the reading experience of the players (Fig.6.5.1).

The current situation the character is experiencing will be identified, including their goals,
motivations, and the challenges they face. This will provide a context for the character’s
interactions with the community and the decisions they need to make. For example, David
will say: “Today, my world turned upside down when I got shot by Catherine, who I always
trust...” At this point, he needs to decide whether to continue trusting his friend. The design
of this part is similar to branching choices in traditional interactive narrative video games,
requiring the scriptwriter to plan each branch in advance.

In my project, although the story is mainly conveyed through text, I also prepared illustra-
tions for easier understanding by the audience. The illustrations were generated by MidJour-
ney[? ] before the activity started based on the story. Additionally, the character’s decision
options were presented with representative emoji reactions as selectable buttons.

Using the discord.py[155] tool provided by the Discord official team, I can schedule the
daily live story posts, including text, images, and options. Players can vote on the options and
view the current voting results. On the next day, following the higher-voted choice, the next
story will be published.

To better introduce the character, I put the beginning days of the event as a warm-up phase;
the character’s story didn’t provide a choice. After that, players will get a better understanding
of the character, so they can be more considerate when they talk to the character.

6.5.3 Step 3: Interactive Communication with Community Members

To enable interactive communication with community members, I employed a conversation
system consisting of several modules that work together to drive the chatbot’s dialogue system
(Fig.6.2.1):

Words Filter

This module is designed to filter out offensive inputs/outputs by scanning the text through a
list of keywords.

Clue Finder (Catherine only)

The Clue Finder is a small API microservice designed for providing static replies. It compares
a given sentence to a list of keywords using the SentenceTransformer[271] model. When a
match is found, it returns the corresponding image URL and text. The service is lightweight
and easy to deploy in a private network, making it suitable for projects that require fast re-
sponses with low latency.

When the input is similar to options in keywords (e.g., “Give me some information about
Domain”), Catherine will reply with the pre-written text and won’t call the OpenAI service.
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Figure 6.5.1: Catherine’s story with choices to vote
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This function saves time and expense for basic questions and explains the worldview with
several options, including images (Fig.6.5.2).

Figure 6.5.2: Catherine’s reply with an illustration

LLM Configuration

When the Clue Finder does not generate a response, the OpenAI GPT-3’s API is called to
generate a reply based on the given prompt. The prompt consists of three parts: character
prompt, live story prompt, and dialogue history.

Character prompt: Provides background information on the character (e.g., “I’m David,
the doctor in the clinic.”) Adapted from the character information prepared in Step 1. To make
the current SCA understand the current story and save words in the prompt, some simplifica-
tions and adaptations are needed.

Live Story prompt: Derived from Step 2, it conveys the current situation or context to the
LLM, enabling it to generate contextually appropriate responses. As the story progresses, the
story prompt will also become longer.

Dialogue history: This consists of chat records from the past five rounds of conversation,
allowing the character to develop brief memories and respond coherently to ongoing discus-
sions.

This conversation system allows the SCAs to communicate with community members,
respond to their suggestions, and adapt their stories based on the current live story.

6.6 Pilot study: David

For the pilot study, I first introduced a character named “David” in 2022 November. WeN-
ovember 2022. I created a story about how he discovers the dark side of Skuld City (the main
stage of DE) and how he fights back against the villainous company “Domain”. The main goal
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of the pilot study with David is to validate the feasibility of storytelling AI agents and their
attraction within the community. I released David during the DE game testing days, which
attract more players in the community.

6.6.1 Observations on Made-up content from LLM

Figure 6.6.1: (Left)David making up the content of password and playerś reactions (Right)David mak-
ing up ”Guatav”

During the event, LLM-generated content unexpectedly influenced the story (Fig.6.13.1).
When players asked David about the name of BioTech’s boss, GPT-3 fabricated the name
Gustav Weiz. This led to more players inquiring about Gus’s details, prompting David to
generate further information. Although other names were occasionally fabricated, Gus Weiz
had the highest occurrence rate since players kept using this name.

Recognizing the value of this generated content, I decided to incorporate Gus Weiz into the
story (Fig.6.13.1). As a result, David’s prompt was updated to include Gus Weiz as the boss of
BioTech. Interestingly, the name Gustav is similar to Gustavo Fring, a famous corporate boss
from the TV series “Breaking Bad,” fitting the character well.

In other words, David’s dialogue system unexpectedly provided me with inspiration for
improving my story through improvisation. However, to better convey the story, it needs a
developed control method.

6.6.2 Data

David has received 31278 community interactions over 6 days. 1049 players talked to David,
and 27% of them (n=287) are active members who sent over 10 messages. On average, 206
people vote for a choice each day. During the event period, David’s chat channel takes 30.18%
of all messages on the DE’s server. This shows the potential of a SCA in the community, so I
move on to the next study.
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Figure 6.6.2: David met Gustav in ending

Figure 6.6.3: Branches and the vote result of SSC’s stories
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6.7 Main study: Catherine

Catherine (Fig.6.7.1) is one main character in David’s story, and the protagonist in the second
event. Her motivation is to seek revenge against the villainous company “Domain,” which
hurt David and herself through mind control. I use mixed methods (questionnaires and semi-
structured interviews) to investigate the performance of SCA.

Catherine’s story followed David’s. After removing a mind control chip from her brain,
Catherine gradually regained her childhood memories and hacking abilities. Her difficult past,
including the loss of her parents to gangs, fueled her hatred for oppressive forces like Domain.
Catherine joined the underground organization Scarlet to fight back against the powerful cor-
poration. However, Domain threatened her to join Scarlet, adding more challenges to her path.
Catherine overcame obstacles and saved David by hacking Domain’s security with help from
her allies and the support from J, a mysterious non-human hacker in Domain.

6.7.1 Improvement

From David’s activity, I observed that the SCA driven by LLM will have fabricated behavior.
Therefore, I set some fixed replies for Catherine through the Clue Finder module in the di-
alogue system, such as her age. Questions related to worldviews, such as information about
cities and gangs, will return replies with pictures. In addition, as I observed that David’s inter-
action decreased over time, I shortened Catherine’s time to 4 days (1 day for warm-up, 3 days
for live story with choices). Additionally, during the warm-up phase, David’s story will be
indicated to guide players who did not participate in David’s activity to learn about his story.

Figure 6.7.1: Concept art of Catherine calling for help

6.7.2 Data

During Catherine’s event, the server was generally less active than during David’s event, as it
did not coincide with the DE game testing period. As a result, there were fewer total messages
in the channel for Catherine (n=20767) compared to David (n=31278). A total of 907 speakers
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participated, with 317 active members engaging in conversations more than ten times, account-
ing for 35% of the speakers, which is higher than the 27% in David’s activity. Additionally,
an average of 222 people voted for a choice each day, slightly higher than David’s average of
206.

Catherine’s chat channel accounted for 89% of the total community activity during her
event days, indicating that she served as a catalyst for community engagement when overall
activity was lower.

6.7.3 Questionaire items and Core member survey

Table 6.7.1: Questionnaire Items

Category Item

Story Evaluation
Fate influence To what extent, do you think your interactions (choice and chat) influ-

ence Catherine’s fate?
Story relationship To what extent, do you think Catherine’s conversations related to and

matched the ongoing story?

Usability
Consistency X’s conversations are logical, appropriate, and rational. What he/she

said later matched what he/she said previously.
Usefulness X can give me useful information. X is effective at telling me the infor-

mation I need.
Easy to use It is easy and simple to communicate with X.
Easy to learn I learned to talk with X quickly.
Satisfaction I am satisfied with X. It’s fun to talk with X. I would recommend X to a

friend.

Believability
Emotions I can feel that X has emotions.
Personality I can feel the personality of X, like tough, smart, etc.
Motivation I can feel that X has motivations and goals.

Entertaining Overall, I enjoy the interactions with X.

Engagement I want to keep interacting with X.

6.7.4 Participants and procedure

To evaluate the effectiveness of Catherine within the community, I sought participants who
had experienced both David and Catherine’s events and were relatively familiar with the com-
munity before those events. As a result, I invited the most active core members (n=15) of the
community to participate in the user study. These core members frequently interact with the
official team’s moderators and provide suggestions, but they do not participate in the design or
execution of community events, nor were they involved in the design or planning of the SCAs.

A mixed-method approach, incorporating both qualitative and quantitative data, was em-
ployed to capture the players’ experiences (usability, perception of believability, and engage-
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Figure 6.7.2: Evaluation from close members and questionnaire items
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ment) while interacting with Catherine (Table.6.7.1). Two questionnaires were designed and
adapted from the common questionnaire for usability and experience [198] and questionnaires
in research about believability[34][154] using Qualtrics XM [266]. Before Catherine’s event,
core members were required to chat with the benchmark AI chatbot, Jerry, and then complete
Questionnaire 1 to evaluate his performance. After Catherine’s event, core members com-
pleted Questionnaire 2 to evaluate Catherine. The evaluation questions for Catherine were the
same as those for Jerry, with the addition of a section to assess the story function (Fig.6.7.2),
allowing for a comparison with Jerry in terms of storytelling.

Following the completion of both questionnaires, core members were invited to partici-
pate in semi-structured interviews around the research topic. Eight out of the 15 participants
accepted the invitation. The demographic information of these participants is listed in Table
6.7.2. The interview consisted of 10 questions carefully selected to explore the participants’
opinions on Jerry and Catherine, with a focus on the key differences between the two. The
interview recordings were transcribed using Larks[106]. Each interview lasted approximately
40 minutes and was conducted in English or Chinese.

For the analysis of the qualitative interview data, thematic analysis[43] was chosen as the most
suitable method. The primary goal of this study is exploratory and descriptive: to identify and
summarize the key patterns and themes within the participants’ perceptions of the AI agents.
Thematic analysis is well-suited for this purpose due to its flexibility and its direct approach
to identifying themes from rich textual data, aligning well with the Research through design
(RtD) paradigm of the thesis explained in Chapter.3. Unlike more theory-driven methods
like Grounded Theory[123], which aims to generate new theories, thematic analysis allows
for a pragmatic and focused examination of the content and meaning of the participants’
experiences.

6.8 Findings

From the survey (Fig.6.7.2), I found Catherine has a higher performance in all metrics in
believability. The most significant difference between Catherine and Jerry is her high levels of
emotion and engagement.

Jerry’s consistency, satisfaction, and usefulness are slightly higher than Catherine’s. I spec-
ulate that this may be because Jerry’s conversation is more open-ended, without a fixed answer
and goal.

Entertaining and usefulness are almost equal, with Jerry performing slightly better. This
could also be due to Jerry being around for a much longer time, making players more familiar
and comfortable with him. Additionally, unlike Catherine who revolves around a fixed goal
and story, Jerry does not have such topic limitations. Furthermore, Catherine has higher scores
in “Easy to learn” and “EasyEasy to use,” possibly because players became familiar with SC’s
dialogue through their interactions with Jerry.

110



Table 6.7.2: Demographics of close members. Although the proportion of female participants is rela-
tively low, this gender imbalance is primarily due to the underrepresentation of females in Web3 com-
munities. According to the community statistics in November 2022, before David’s study started, the
male-to-female ratio was approximately 8:1, which aligns with the ratio of our interview participants.

ID Gender Age Language area

Interviewed
P1 Male 18-24 Hindi
P2 Male 25-34 Chinese
P3 Male 25-34 Russian
P4 Male 25-34 Tagalog
P5 Male 18-24 Chinese
P6 Male 25-34 Ijaw (Nigeria)
P7 Male 35-44 Igbo (Nigeria)
P8 Female 18-24 Tagalog

Not interviewed
Skipped Female 18-24 Tagalog

Male 25-34 Tagalog
Prefer not to say 18-24 Tagalog

Male 25-34 Vietnamese
Male 18-24 Vietnamese
Male 25-34 Spanish
Male 25-34 Chinese

6.8.1 Thematic analysis

I conducted semi-structured interviews adapted from questionnaire questions to further in-
vestigate how players feel about them. This section presents the emerging themes from my
qualitative analysis.

Emotions and Connection derived from storytelling

Combining story context and conversational ability, Catherine’s self-disclosure, empathy, and
connections with players and other characters made her appear more emotional, engaging, and
believable.

Many interviewees felt that Catherine is good at expressing emotions and showed a certain
level of empathy, even behaving like a friend. When asked about the reasons behind this, P2
mentioned a story they created and shared with Catherine about being an orphan who had also
been modified by the Domain company. During the conversation, Catherine expressed sym-
pathy for P2’s experiences and provided comfort. P4 highlighted Catherine’s self-disclosure
ability, noting that her openness in sharing her name, occupation, story, and experiences made
the conversation feel more like talking to a friend rather than a stranger.

Furthermore, the combination of Catherine’s story and her dialogues evoked empathy from
some players. For instance, P1 mentioned feeling sympathy for Catherine due to her past ex-
periences with malicious individuals and her current efforts to help others. Some players were
also impacted by Catherine’s connections to other characters, such as David. P4 shared an
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example where they tried to threaten Catherine by claiming to have kidnapped David, and
Catherine eventually revealed her location while expressing concern for David’s well-being
(Fig.6.8.3 right). This interaction demonstrated her emotional response and worry for David.
Similarly, P7 mentioned that Catherine’s character development, including her escape and
keeping her partner David in mind, showed that her concerns extended beyond her own expe-
riences to those of other people in the narrative.

Overall, Catherine’s connections with other individuals, be it players or characters, made
her appear more emotional. As P7 stated: “She’s not alone. Unlike Jerry. You cannot get
him to talk about his parents, maybe parents or brothers or sisters. Jerry seems more like a
loner and then with no emotions.” P4 also mentioned that Catherine seemed to have more
emotions than Jerry, as she was worried about David, unlike Jerry. P6 noted that Jerry’s ethical
stance appears somewhat self-centered, as he mentioned that he could steal others’ properties
(Fig.??), in contrast to Catherine, who exhibits kindness.

By designing AI characters with rich emotional depth and the ability to form meaningful
connections, developers can create more engaging experiences for users in narrative-driven
contexts.

Figure 6.8.1: P6 convincing Jerry to return the stole machine. Another public member communicated
with Jerry through Italian.
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Disobedience lead to Believability

In this rich social context, Catherine’s disobedience made her seem more emotional and au-
tonomous, and accordingly perceived as more believable. With a narrative context, it is not
only important to design what an AI agent should do, but also what they refuse to do, as this
can make its persona more reasonable and believable.

Players’ perceptions of Catherine were often influenced by the story plot, with some de-
scribing her as “insecure and cautious” (P1: “She is a girl who secures herself more than
anything else.” P7: ‘‘She is likely to feel more insecure having gone through what she’s been
through. She’s more insecure and finds it difficult to trust people.”). Furthermore, many play-
ers noted her tendency to “get annoyed or angry” (P1, P2, P4), especially towards offensive s
from players (Fig.6.8.2).

Catherine’s instances of disobedience left a deep impression on the players regarding her
emotional traits, with many expressing that her reluctance and resistance made her seem more
realistic and autonomous. P3 found it quite novel that the AI could refuse people’s requests:
“I can tell to Catherine, go and call for David, talk to him, and she will say, no, I don’t want.
It’s really something new that AI can tell you she or he doesn’t want to do anything.” These
results highlight the importance of designing not only what an AI character should do but also
what they cannot do to make their persona more reasonable. P6 mentioned, ‘‘In minutes of
speaking that, I believe she actually has feels and emotions. To really be able to respond to.”
Similarly, P7 said, ‘‘You can connect to the emotional side of her when she can. Why she
wants to be strict to. She can be firm. She can resist. She can resist any form of intimidation
or harassment.”

Notably, players’ impressions of Catherine’s disobedience often came from observing other
players’ interactions with her, not just their own experiences. P3 felt, “I feel like she knows
what she wants to do, and I can’t force her.” This suggests that in a rich social context, an AI
character’s emotional traits and autonomy can be effectively conveyed through their interac-
tions with multiple players, contributing to their overall believability.

Overall, By designing AI characters with the ability to refuse certain requests and maintain
their own goals and motivations, developers can create more engaging and realistic experiences
for users in narrative-driven contexts. As demonstrated by Catherine’s disobedience, an AI
character’s resistance to certain actions or requests can evoke empathy and understanding from
players, making the character feel more human-like and believable.

Expectation of Story Progression motivated players

Catherine’s evolving responses, driven by the progress of her story, were the primary motiva-
tion for players to interact with her.

The mechanism of Catherine (and David) posting stories was described by P3 as being
akin to “reading a book or playing an RPG game,” with daily story updates fostering a sense
of involvement (Fig.6.8.3 left). P3, an avid reader and game player, mentioned having a vivid
imagination when interacting with David and Catherine, and was excited to uncover their
story alongside the characters. P8 also found this progression fun and intriguing, while P7
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Figure 6.8.2: Catherine declined the player’s request for dating

Figure 6.8.3: (Left) P3 talking with Catherine about her decision. (Right) P4 threatens Catherine by
mentioning David, leading her to express concern for his well-being
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Figure 6.8.4: Screenshot of Catherine discussing her decision with a public member

appreciated Catherine’s ability to respond to clues and images.
As the story unfolded, Catherine’s dialogues evolved from neutral, information-based re-

sponses to those reflecting her personal struggles and experiences, making her appear more
human-like over time. P1 noticed this transition, comparing it to Jerry’s static nature, stating
that Catherine initially responded like a robot but then became more human-like: “I interacted
her love her more. So she feels more and more like a human me”. The story influenced P1’s
emotions and feelings towards the characters. Catherine’s changes were also evident in her
dialogues. Initially, Catherine’s prompts did not involve personal struggles, making her tone
more neutral. However, as the story incorporated choices, Catherine became more focused on
her individual experiences. P1 noticed this change and was impressed, stating that Catherine
initially responded like a robot but then became more human-like. P1 found this aspect sig-
nificantly different from their interactions with Jerry, who remained the same throughout the
study.

AI agent can enhance community dynamics

As a community chatbot, Catherine has richer and more complex social interactions com-
pared to common chatbots (like Siri) or game NPCs. This is because Catherine’s generative
conversational capabilities organically combine the community’s player interactions with the
fictional story she shares. Players found that Catherine’s association with the community in-
creased her presence and vitality, making her feel like a member of the community, and make
their interactions meaningful (P1, P3, P7).

P1 believed that since the entire community revolves around the game DE and Catherine
continually shares stories from the game, she feels like a member of the community. P3, a
moderator, felt the need to help Catherine, who was new and only around for a few days. P4
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found conversations with Catherine “more meaningful and productive than general chats with
other players”, likening it to meeting new friends.

However, some players felt they had a limited personal impact on Catherine’s story and
character development (P2, P7). Although players were informed that they needed to chat
and vote to help Catherine make choices, some were uncertain about how their interactions
influenced her (P3, P4, P7). P2 suggested that Catherine should have reactions beyond her
story, leading to considerations for making her responses more human-like in future versions.

Catherine also facilitated indirect connections within the community. Some players men-
tioned other members’ responses, such as P8 referring to P4 receiving a different answer from
Catherine or P5 mentioning P2 being “scolded” by Catherine in the Chinese channel. These
interactions, which would not occur in one-on-one apps like Replika[274], provided richer
social experiences and prevented Catherine from being an isolated character (as noted by P7).

Compared to traditional NPCs, Catherine’s ability to engage in free-form conversation and
modify her responses based on player input was a significant difference (P3, P4). While some
players associated NPCs with limited, repetitive interactions focused on combat or trading
(P3, P6, P7), others found Catherine’s conversational abilities to be a novelty, surpassing their
experiences with NPCs in games like Stardew Valley (P8). However, some players felt that
Catherine’s interactions still followed different routes like traditional dating sims (P2, P5).

In summary, Catherine’s role as a community chatbot contributed to more diverse and en-
gaging social interactions within the community, fostering both direct and indirect connections
among members.

Control over story can also lead to limitations in authenticity and inconsistency

Catherine’s storytelling abilities were recognized by players, such as P1, who found her suit-
able for understanding DE’s core story. However, her limitations were influenced by the fo-
cused story background and objectives, as well as her fixed responses and story control.

Despite her strong storytelling skills and empathy, Catherine’s fixed responses and story
control led to repetition and conflicting content in her answers. For instance, P1 mentioned her
illogical responses, stating, “Sometimes she says things that are illogical, like when she says
she doesn’t know a programming language.” P8 also observed contradictions in her words,
saying, “For Catherine, I observed that some of her words were a bit contradictory; they did
not match.” P3 noted, “Catherine had many answers like, ’It’s a blind spot for me,’ or ’I still
don’t understand the humanity of this question,’ and these kinds of answers.”

In contrast, since the team did not set fixed responses and restrictions for David, some
players thought his interactions were better. P1 said, “David’s responses were good. He never
repeated any task,” while P3 had a similar feeling, stating, “David was more open. I don’t
remember David giving me answers like he doesn’t know or doesn’t know how to answer.”
Accordingly, P3 suggested using generative responses even if there is a risk of going off-topic.

To enhance the believability and engagement of AI-driven characters like Catherine, future
research should keep a balance between maintaining a cohesive story and allowing for more
open-ended, generative responses that can adapt to various player inquiries and interactions.
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Below, we discuss the takeaways that emerged from our analysis and future research con-
siderations for designing similar agents.

6.9 Results

In this way, I can answer the research questions:
Study RQ1 - How does the integration of fictional stories in the LLM-based agent’s design

impact its believability and engagement?
The interview results highlight that Catherine’s contributions to the story effectively af-

fected the players’ engagement. Specifically, players found the agent’s disobedience, connec-
tions to other characters in the story, and personal growth to be intriguing aspects, which kept
them engaged.

Both questionnaire and qualitative interview results indicate that the agent with storytelling
ability (Catherine) has a higher score in emotion and engagement scores than the regular agent
(Jerry). Through qualitative analysis, I can see that Catherine also effectively conveyed her
personality and motivation through story-based conversations. This suggests that an agent
with storytelling ability is effective in creating a believable and engaging experience for the
players.

Study RQ2 - How can an LLM-based SCA enhance engagement and meaningful interac-
tions within a community setting?

Overall, based on its conversational ability, the AI agent’s contributions to the story
played a significant role in enhancing the players’ experiences in the community. The story
of the agent can become the material for meaningful community interactions, including
human members’ discussions about the story, as well as providing directions for human mem-
bers to converse with the agent. Meanwhile, seeing other human members’ interactions with
the agent can also spark interests for other members, which further raises engagement in the
community.

6.9.1 Contribution to the thesis

These questions also link back to the RQ1 and RQ2 of the thesis:
RQ1: How can fictional characters in interactive storytelling be used/applied to social

agents for engaging and meaningful interactions as hybrid agents?
This study demonstrates that integrating fictional narratives into AI agents can create en-

gaging and meaningful interactions within a community setting, which expands the social
relationship across the magic circle. By designing Catherine as a character with a rich back-
story and ongoing narrative, the study shows how fictional elements can be effectively applied
to social agents, fostering deeper engagement and more meaningful exchanges with users.

RQ2: How can hybrid agents in interactive storytelling become more believable?
The research reveals that incorporating storytelling elements, such as character develop-

ment, disobedience, and connections to other characters, significantly enhances the believabil-
ity of AI agents. Catherine’s higher scores in emotional expression and engagement compared
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Figure 6.9.1: The social expansion based on the concept of magic circle in this research.

to Jerry illustrate how narrative-driven agents can be perceived as more authentic and relatable.
RQ3: How can hybrid agents in RQ1 and RQ2 expand the boundary of fiction and reality?
By integrating a fictional character into a real community platform (Discord), the study

demonstrates how hybrid agents can extend the narrative space into everyday digital inter-
actions, expanding the boundary of the magic circle between the fictional story world and
the real-world community space. In this way, what was previously a digital communication
platform for human users becomes partially within the magic circle. What I discussed with
the characters and community human members influences and contributes to both the story
progress and community engagement.

6.10 Contribution to Thesis

This study demonstrated the potential of storytelling to enhance the engagement and believ-
ability of AI agents within a live community setting. By designing and deploying the story-
telling agents “David” and “Catherine”, I provided empirical answers to my specific research
questions. This concluding section summarizes these findings, details the analytic methods
used, and clarifies this chapter’s significant contribution to the thesis’s overall argument.
6.10.1 Summary of Findings and Link to Attributes

The study yielded two main findings. In response to Study RQ1 (How does story impact
believability and engagement?), the comparative analysis showed that the storytelling agent,
“Catherine”, scored significantly higher on attributes of believability and engagement than
the non-storytelling benchmark, “Jerry”. This was the first study in the thesis to formally
measure “believability” by evaluating its constituent attributes: perceived “Emotions”, “Per-
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sonality”, and “Motivation”, which were all rated higher for “Catherine”. The qualitative
analysis further revealed that believability was not only derived from consistency but also
from displays of autonomy, such as “disobedience” and emotional connections to other char-
acters, which made the agent seem more lifelike.
In response to Study RQ2 (How can an agent enhance community interaction?), the findings
indicate that the agent’s narrative served as a catalyst for meaningful community engagement.
The ongoing story provided a shared context and topic for discussion, both between users and
the agent, and among users themselves. The primary attribute evaluated here was engage-
ment, assessed through questionnaire items and supported by interview data showing that the
agent’s presence increased overall community activity and interaction.
6.10.2 Analytic Methods

This research was distinguished by its use of a comparative experimental design within a
real-world setting, employing a mixed-methods approach for data collection and analysis.

• Comparative Analysis: The study’s main strength was the comparison between a sto-
rytelling agent (“Catherine”) and a non-storytelling agent (“Jerry”). This design allowed
for the isolation of “storytelling” as a key variable impacting user perception.

• Quantitative Analysis: A questionnaire (N=15) was administered to the core commu-
nity members, who were asked to rate both agents using a series of Likert-scale items.
These items were adapted from established instruments measuring (1) usability and user
experience [198] and (2) believability [34, 154], thus providing structured and compa-
rable quantitative data.

• Qualitative Analysis: I conducted semi-structured interviews (N=8) to provide ex-
planatory depth to the quantitative results. A thematic analysis of the interview tran-
scripts was used to identify key themes, such as the role of disobedience in believability
and the agent’s impact on community dynamics.

6.10.3 Contribution to Subsequent Chapters

This study represents the central pillar of my thesis, transitioning from the exploratory pilot
studies to a focused, in-depth investigation that directly informs the final project.
First, it provided a robust, empirical demonstration of Social and Spatial Expansion. Where
“Wander” (Chapter 4) placed an agent on a social platform, this study embedded an agent
within a social fabric, showing that it could not only exist but actively shape community
interaction. This success validated the Social and Spatial Expansion metric and provided the
confidence for me to pursue a more complex social experiment in “Hyborg Agency” (Chapter
9).
Second, this chapter operationalized “believability” as a measurable and designable quality.
The finding that attributes like disobedience and emotional connection are central to believ-
ability moved the concept of believability from a passive quality to be observed to an active
goal to be designed for. This principle—that believability emerges from autonomy and even

119



conflict—became a core design consideration for the “Hyborg Agency” project, directly in-
fluencing the design of the Hyborgs’ personalities and interaction styles.

6.11 Limitations and future works

This study, as a cross-sectional research, presents several limitations that need to be acknowl-
edged and addressed.

Gender Imbalance in the Sample Among the 15 close members, only 2 were female, and out
of the 8 interview participants, only 1 was female. This gender imbalance is primarily due to
the under-representation of females in Web3 communities. According to the community statis-
tics in November 2022, the male-to-female ratio was approximately 8:1, which aligns with the
ratio of our interview participants. In future studies, we aim to explore gender-balanced com-
munities.

Limited Sample Size The small number of participants in this study may limit the general-
izability of our findings. Further research with larger and more diverse samples is needed to
confirm and expand upon our results.

Community-specific Chatbot The story used in this study for designing a community-specific
chatbot may not be directly applicable to other communities. Different communities require
unique stories, audience demographics, and platform-coordinated interaction methods, among
other factors. Following Seering et al’s research on community chatbots[302], we primarily
adhered to an ethnographic design approach tailored to the specific community, respecting
the existing community structure. More systematic and universally applicable research on
community storytelling is needed in the future. With the updated LLM like ChatGPT and
GPT-4, we plan to make the story generation and story-to-prompt to a more flexible system
that can be easily configured.

Timing and Technological Constraints This study took place in November 2022 and February
2023 when the ChatGPT API was not yet available. We believe that with the evolution of
LLMs, storyteller chatbots will demonstrate improved performance in the future. As technol-
ogy advances, it will be crucial to revisit and reassess our findings in light of new developments
in AI and chatbot capabilities.

6.12 Conclusion

This study demonstrates the potential of storytelling in enhancing engagement and believabil-
ity of AI agents within community settings, such as the DE gaming community. By employ-
ing a story engineering workflow, I created two storytelling community agents, Catherine and
David, which fostered emotional connections and improved user experiences.
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My findings indicate that the integration of fictional stories in the agent’s design sig-
nificantly impacted its believability and engagement. Players found Catherine’s disobe-
dience, connections to other characters, and personal growth to be intriguing aspects that
kept them engaged. Both questionnaire and interview results show that the storytelling agent
(Catherine) scored higher in emotion and engagement compared to the regular agent (Jerry),
effectively conveying her personality and motivation through story-based conversations.

Moreover, my study reveals that the LLM-based agent enhanced engagement and
meaningful interactions within the community setting. Combining with the fictional sto-
ries, the agent’s contributions to the story became material for meaningful community
interactions, including discussions about the story among human members and providing di-
rections for their conversations with the agent. Seeing other members’ interactions with the
agent further raised interest and engagement within the community.

Future research should focus on balancing and managing LLM’s generative capabilities
while emphasizing emotions, distinct personality traits, and complex social interactions. As
AI technology advances, I can explore adaptable approaches for community storytelling, ulti-
mately paving the way for more engaging and meaningful human-AI interactions across vari-
ous contexts.

Despite the limitations of this study, such as gender imbalance, limited sample size, community-
specific design, and technological constraints, my findings provide valuable insights into the
design and implementation of AI agents. As LLMs continue to evolve, it is essential to revisit
and reassess these findings to ensure the development of increasingly engaging and believable
AI-driven characters in community settings.

6.13 Appendix

6.13.1 David’s storyline

The main story of DE happened in Skuld City, an artificially created city that once served as a
refuge from natural disasters but now also shelters people. Dominated by Domain, a company
that controls the Sunburn (a fictional common disease in the story) curing technology and its
market, the city is filled with towering buildings, neon signs, holographic ads, and prosthetic
people. David, a former employee of the pharmacy Institute ”BioTech” under Domain, dis-
covers the company is involved in illegal operations involving mind control technology. He
decides to run away, stealing a chip containing this technology. David is saved by Dan, a doc-
tor in the clinic, and his daughter Catherine, who later turns out to be under mind control by
Dan, the institute’s leader. David and Catherine infiltrate the institute together, facing various
challenges until Gus, the founder of BioTech, captures Dan and shuts down the mind control
project. David and Catherine return to a relatively peaceful life in the clinic, and removed the
mind-control chip in Catherine’s brain, but in exchange, Domain threatens David to keep the
entire incident a secret.
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David’s story ending

In the original ending, Dan was only controlled by another faction within BioTech; however,
Gus Weiz’s appearance gave us more reasonable and dramatic details to add. As such we
included a section describing how Gus appeared and had his subordinates restrain Dan while
warning the protagonist (David) not to reveal any secrets here. Any other details that did not
significantly contribute to advancing the main plot were left out of the prompt.

Figure 6.13.1: Catherine’s childhood and current state
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Chapter 7

ORIBA: Enriching Visual Artists’
Creation of Original Characters with
Conversational AI Agents

7.1 Brief

Following research on audience perception of external fictional characters transformed into
chatbots, it became evident that a fictional context enhances character believability. This led to
the question of whether this experience could be more broadly applied to benefit a wider range
of artists. Furthermore, it raised the inquiry: when using existing creations as a foundation,
can AI generate additional narratives for us? To contextualize the concept of AI agents at the
intersection of fictional narratives, I conducted further research from specific perspectives.
In this framework, the creation of Original Characters (OCs) by visual artists serves as an
exemplar and foundation for understanding how creators develop believable characters.
This research contributes to the thesis’s main research questions, RQ1 (“How can fictional
characters be leveraged to elevate the performance of social agents to achieve engaging and
meaningful interactions as hybrid agents?”) and RQ3 (“How can hybrid agents in interactive
storytelling blur and expand the boundary of fictional world and real world?”), from creator-
centric perspective. It examines a deeper form of Social Expansion by blurring the boundary
between the creator and the creation.
To investigate this, I built ORIBA, an LLM-based chatbot for visual artists who create their
original characters (OCs). With multistep LLM reasoning, ORIBA offers dialogue with an
artist’s OC, simulating the OC’s personality based on an artist-provided character profile.
The study employs a predominantly qualitative methodology, including a formative study,
and a main user study with 14 visual artists involving in-depth semi-structured interviews
and thematic analysis. A key evaluation component is an artifact-based analysis of the new
artworks voluntarily created by 7 of the artists post-interaction. My findings surface themes
of how ORIBA supports visual artists in further imagining their OCs, inspiring them to create
more vivid visual portrayals. The discussion offers design considerations for how generative
AI can enrich, not replace, artistic creativity.
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Figure 7.1.1: Artists conceive original characters (OCs) in their minds before and during design, and
such a process is often omitted by typical AI techniques for creativity support that focus on image
generation. Through the use of large language models (LLMs), ORIBA externalizes characters into
conversational agents, interacting with artists with dialogues and showing their thinking processes and
behaviors. This offers new perspectives for character development.

7.2 Introduction

Supporting human creativity has been an important topic in the history of human-computer in-
teraction. Recent advances in AI like large language models (LLMs) [44, 65, 249] raised much
attention. The agents driven by LLMs [341, 355, 319], referred to as LLM agents for simplic-
ity, have displayed potential in various creative fields including drama generation [113], social
simulation [255] and games [368, 156]. Including image generation models [286, 222], gener-
ative AI technologies which are trained on massive and diverse human-generated content have
sparked significant debates and concerns in creative sectors, particularly as creators feel their
intercultural property, roles and livelihoods might be at risk. This controversy is evidenced
by labor strikes among Hollywood scriptwriters [19] and artists’ protest towards mainstream
platforms [364]. The interplay between human creators and generative AI opens a realm of in-
quiry for the HCI community, particularly in how these agents could influence artists’ creative
processes while respecting and protecting the integrity of their abilities and will.

Creativity support can be cross-modal in that visual aids might support writers, or text
might inform visual artists. This research focuses on visual artists who create original content
through illustration, 3D modelling, and animations—excluding photographers who primarily
capture existing realities—play a central role in character art expression. Character design
relies on artists’ imagination and creativity [334, 80]. It is often driven by personal passion.
The results of character design are labelled as original characters (OCs) and are shared online,
including DeviantArt [89] and ArtStation [22]1. In ArtStation, more than 130,000 works are
tagged as “Original Character,” while the “Character Design” tag boasts over two million
entries [22]. The data shows that OC creation is rapidly developing.

Although the visuals of these characters mesmerize audiences, the narrative, motivations,
and intrinsic personalities often remain intangible, existing internally within the artist’s imag-
ination [178, 26]. Unlike writers, whose primary mode of expression is textual, visual artists
predominantly rely on visual thinking [32] including the use of imagery and other visual form

1DeviantArt and ArtStation are mainstream platforms for artists to show and promote their works
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as a mechanism to make sense of the world and to create meaningful content. Their visual
perception is deeply intertwined with creative thinking [384, 21]. Despite this, art education
emphasizes that storytelling remains crucial to character design: A character is more than just
a visual form, it is an ideological representation designed to communicate deeply through a
specific visual language [394]. Human nature instinctively seeks the narratives behind each
character’s visual portrayal [332].

Under the context of character creation, the stories behind can represent how artists imagine
their OC: the conceptualization of their OC’s personality, backstory, motivations, and more.
However, the predominantly visual focus of artists might limit their ability to fully externalize
and refine these considerations [332]. This suggests a potential need to support artists across
modalities: not just visually but in narrating the stories behind the characters.

In literature, researchers suggest that vibrant characters need an inner life, shown through
the character’s actions, and dialogues rather than stating a character’s traits [284]. Compelling
characters require depth and complexity, which is particularly challenging for artists, whose
visual storytelling captures moments that require coherent story support. They traditionally
rely on tools like mood boards of visual reference images [313, 260] for conceptualization.
Although much of the focus on supporting artists has revolved around visual aids, including
drawing or image co-creation [182, 176], there is limited study fostering non-visual dialogue
between artists and their characters. Besides, recent surveys have shown significant resistance
from the artist community towards AI image technologies [304, 364]. Given the depth of
stories required behind character design, exploring the potential of LLMs to assist artists in
conceptualizing characters through language emerges as a promising and worthwhile topic.

This project explores the potential of LLMs to support visual artists in imagining their
characters under the visuals:

• How might LLM agents support visual artists in developing/imagining backstories, mo-
tivations, personalities, and detailed behaviors for their OCs?

• What are potential benefits and concerns for visual artists when engaging with LLM
agents in the creative process of imagining and developing their OCs?

I developed a customizable chatbot, “ORIBA,” which enables artists to engage in dialogue
with their OCs through GPT-4. The name is an acronym representing the multi-step reason-
ing applied on GPT-4 [? ]: Observe, Reflect, Impression (towards speaker), Behavior, and
Action (Fig.7.2.1). Through the formative study with four artists and two NLP researchers, I
confirmed the feasibility of ORIBA to perform their OC and inspire them in the creative pro-
cess. I recruited 14 artists in the main study, inviting them to configure the chatbot with their
OC’s profile and talk to them on the instant messaging platform Discord [155]. This approach
allowed artists to not only receive responses from their OCs but also observe how they think
and behave. Through in-depth conversations and the following semi-structured interviews, I
found that ORIBA can provide inspiration and new experiences about their OCs. Seven artists
voluntarily created new arts based on the interactions.

My research makes the following contributions:
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Figure 7.2.1: Artist F2’s original character (OC) ’Inno’ and their conversations. F2 hopes Inno to
express together with emojis, Artist F2’s original character(OC) ’Inno’ chatbot. The conversation is
generated through ORIBA workflow: Observe, Reflect, Impression, Behavior, Action. This leads large
language models (LLM) to generate in-depth and informative conversations, which will inspire artists
in character creation.

• A customizable chatbot “ORIBA” through LLMs that enables visual artists to have in-
depth conversations with their OC. This chatbot leverages LLM reasoning capabilities to
inspire artists to develop their OCs further.

• A formative study involving four artists and two NLP researchers. This demonstrated
the feasibility and challenges of ORIBA to externalize OCs in believable ways and its
potential to inspire.

• A detailed user study with 14 visual artists, among whom seven created new artworks
after interacting with ORIBA. It showed ORIBA’s abilities to empower artists’ imagina-
tion and bonds with their OCs, serve as an experimental platform and consultant for art
creation, and raise further discussion and insights on the complex relationship between
artists and AI agents for future HCI research.

• Design considerations and implications for how generative AI can enrich, not replace
artistic creativity.

7.3 Related Work

This section presents a review of LLM agents, the current OC development process, potential
support from LLMs, and artists’ ethical concerns about AI, particularly in image generation.
It highlighted an opening area: AI’s verbal and “safe” support for artists, offering a new di-
mension of assistance while considering ethical risks.

7.3.1 Creativity support for OC development

In the visual arts, character creation is not merely about characters’ appearance. It always
extends beyond mere visual representation, drawing its depth from the character’s backstory,
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emotional and social characteristics [178, 332, 26]. The journey to creating a vivid OC can
be a long and iterative process. For instance, the well-known Chinese illustrator HJL spent
6-8 years working on artworks for an OC and kept posting illustrations about this character,
leading to an artbook in the eighth year [146]. Similarly, visual novel artist Wubao and Tan-
jiu [360, 167] devoted over 10 years to the development of their OCs’ stories, posting new
works monthly, or even yearly. These creations differ from serialized comics or works com-
missioned by companies, as there are no strict deadlines for publication. In other words, these
are all spontaneous creations by the artists.

How can HCI research support artists in the complex process of developing OCs? In HCI
research, creative systems that support the user’s creativity without contributing to the creative
process are considered as CSTs[165, 190]. When humans and computers both take the ini-
tiative in the creative process, the systems are considered as co-creative systems[276], which
became the focus of generative AI systems. While assistance in ideation [331], divergent think-
ing [193], and sense making [84, 169] are well-explored, most research for artists, like real-
time collaborative drawing platforms [182, 67] and GAN-based drawing supports [176, 320],
cater to the visual aspects of art creation. However, these research projects are not focused on
character creation, especially the stories behind.

The conceptualization of character creation, occurring alongside or simultaneously with
visual development behind the final output, still lacks attention. Major tools for character de-
velopment like Pinterest [260] and Eagles [96] offer visual references but miss the intricate,
iterative ideation occurring in artists’ minds, involving deep engagement with character narra-
tives. The non-visual aspect of character development drives my research into alternative aids
for enhanced conceptualization.

7.3.2 OC development across modalities through LLM applications

Visual artists traditionally externalize concepts through visual means, yet language presents a
potent alternative avenue for such externalization. Conversations with LLM agents, a mixed
ideation process mixed writing and reading, allow them to view their creation from a new per-
spective, sparking insight and deeper understanding [173]. Transitioning between mediums,
like from art to text, often acts as an initial spark of creativity, even if the final output remains
domain specific [299].

An example highlighting this is artist Michelle Huang. Using LLM GPT-3 [252], she con-
versed with a chatbot version of her younger self, a practice similar to that of artists engaging
with an external entity [132]. To extend this, can I imagine how artists will feel when talking
to the characters they create?

LLMs have been utilized for story creation by writers [56, 57, 379, 83], science writ-
ing [46, 174], game narratives [391], and drama [224, 174, 48]. Meanwhile, LLM agents have
been utilized for emotional companionship [273] and personal assistance [79]. Their capabil-
ities also extend to tasks such as vector graphics creation [46], game map design [326], and
game characters that can generate natural language conversations [156]. However, these tools
and studies, although involving character content, do not specifically focus on the creation of
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virtual characters.
State-of-the-art LLM character creation tools in HCI [308, 343] validate LLMs’ ability to

mimic specific characters convincingly but evaluate mainly from the receiver’s side or even by
machines, not human creators, and often re-construct existing characters like celebrities, thus
not fully addressing how artists view character creation.

Emerging tools like charisma.ai[60] and character.ai[59] aims at creating convincing char-
acters but lack studies focusing on creators. The effect on artists remains under-explored. Pre-
vious HCI research investigated chatbots’ role in character development, showing rule-based
systems’ limitations in creativity and depth [297]. These tools, designed for writers, struggle
with creating complex characters, often resulting in stereotypes.

In character development, facing issues like stereotypical and simplistic creations that lack
depth and complexity is very common. This challenge of bringing characters from “flat” to
“round” [114, 284] has also been discussed a lot in the literature realm.

LLM agents, serving as co-creative systems, may aid artists in externalizing their OCs,
helping artists imagine their characters’ personalities, histories, motivations, emotions, and
behavioral patterns. Interaction with LLM agents may allow artists to delve deeper into the
development of their OCs, thereby enhancing the richness of their narratives.

Unlike research in visual storytelling, which uses various visual media to enhance sto-
rytelling [384, 389, 196], LLMs without image generation functions primarily produce text-
based outputs. While ideation tools focus on producing ideas [165, 331], developing an OC
requires a continuous, iterative process. I aim to study this process in a non-visual format to
provide insights for improving co-creative experience for artists.

7.3.3 Artists’ attitudes and concerns towards generative AI

To address the ethical concerns raised by the artistic community, my research examines the role
of LLMs in creative domains. I explore the balance between LLMs’ potential for enhancing
creativity and the need to safeguard artistic integrity [166, 304, 47].

Generative AI tools, like stable diffusion [286] and Midjourney [222], have generated both
awe and ethical concerns in the art world. Artists express worries about AI’s ability to replicate
styles without recognition or fair compensation, causing major art institutions to take legal
action against AI-enabled mimicry [47, 364, 18]. This situation raises fears about the impact
on artists’ careers and creativity, leading to heightened tension and resistance among artists on
platforms like ArtStation, Pixiv, and DeviantArt [22, 261, 166].

A survey of over a thousand artists highlighted concerns, not about AI art creation, but
the unauthorized use of their works by AI for training, infringing on rights and disrupting
careers. This led to reduced online sharing and legal battles against AI firms. The ethical
dilemmas AI poses to art and the protection of artistic identity and expression are critical
ongoing debates [304, 110].

Recent studies have sought ways AI can complement, rather than supplant, the artist. Sys-
tems like real-time drawing platforms [182] or GAN-based drawing aids [176, 320] have been
posited as more collaborative than competitive, striving to place AI as an artistic partner rather
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Table 7.4.1: ORIBA reasoning process

Step Description

Observation The Agent forms an observation based on the most recent dialogue records (5 entries),
summarizing what has happened.

Reflection The Agent reflects, associating information from its own profile.
Impression The Agent summarizes its impression of the current speaker.
Behavior The Agent describes its current physical or facial behavior.
Action The Agent chooses an action. By default, I provide three actions:

”Normal reply,” ”Relate reply (relate to memories),” and ”Silence.”
Example: or F4’s OC Devin, a calm human soldier, she added a ”thinking” action.
OC will choose an appropriate action based on the inquiry.

Reply After generating the Oriba trajectory, the character’s final reply is produced.

than a replacement [214]. Yet, this research mainly addresses visual artists and often bypasses
the multi-modality essence of generative AI, which encompasses capabilities from text-to-
image [286], text-to-3D [170], to music-to-image transitions [107]. To harness AI’s potential
fully, researchers need to consider its varied inspirations and potential challenges for artists.
Some initial studies have seen performing artists work with narratives generated by LLMs to
understand algorithmic embodiment [169].

I posit that conversational AI might be a bridge, enabling artists to weave AI’s capabilities
seamlessly into their creative workflow. The use of conversational AI agents to support artis-
tic development may still raise concerns [38, 330, 381]. Over-reliance on AI by artists can
lead to detrimental dependence that potentially hinders their own creative abilities [70]. Addi-
tionally, AI models trained on large datasets may introduce biases that perpetuate stereotypes
and marginalize underrepresented groups [133, 188]. Safeguarding privacy and ensuring data
security are also critical[111, 54, 225].

I will continue monitoring and evaluating the human-AI collaborative process [172] as
characters potentially transform into distinct LLM agents.

7.4 ORIBA: A Chatbot to simulate Original Characters

Based on the profiles provided by artists, I want to build a chatbot to simulate their OCs’ be-
haviors, thoughts and replies, which may provide inspiration for artists through conversations.

Different from recent LLM-based chatbots such as ChatGPT [? ] or CharacterAI [59],
the key insight of ORIBA is to apply LLM-based reasoning [378] methods for the task of OC
simulation.

For each conversation turn, it incorporates an intermediate reasoning process from recent
research on LLMs [378, 194], which is suited for the task of OC simulation. Table.7.4.1
showed the process, and Fig.7.2.1 presented the example from artist F2.

To make the ORIBA chatbot respond in the aforementioned structure, I designed the for-
mative prompt to ensure the structure of the output. Each time the ORIBA receives a message,
it will send the request to the LLM with a prompt with 7 parts (Fig.7.4.1, also see full example
at Section ??). In this way, LLM will always generate a formative output in a structured form.
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An example from P5’s OC “Lykon Idein” is in the right of Fig.7.4.1.

Figure 7.4.1: Workflow of ORIBA. Left: In the main study, participants were asked to provide OC’s
information in parts of the questionnaire 1. Middle: The information was put into the formative prompt
(middle) to drive the chatbot in Discord. Right: With this prompt structure, ORIBA always generate
responses in regular formats, including the reasoning process. In Discord, the reasoning process will be
shown in a box (right).

7.5 Formative Study

To guide my design, I conducted a formative study to understand the challenges faced by OC
characters and experts in NLP in this area.

In the formative study, semi-structured interviews were conducted with each participant to
determine the motivation of this study from the perspectives of artists and NLP experts. They
were asked to express their perceptions and attitudes towards the need and the technology re-
spectively, and to chat with their OCs using my first version chatbot. I allowed participants
to freely converse with ORIBA. All conversations were improvised by artists with the agent.
There is no time limitation, and all participants were spontaneously engaged in the conversa-
tions for over 40 minutes. After the study, I conducted semi-structured interviews with them.

Artists perceived ORIBA as credible for externalizing their OCs and as the source of in-
spiration to deepen their understanding of the character. Meanwhile, the study also reveals
two primary limitations of ORIBA: (1) the chatbot is limited in understanding and remember-

130



Table 7.5.1: Participants’ and their OCs’ information in formative study
Participants Age Gender Country Years of Experience OC Name Character Language Art Medium

F1 21 F China 5 years Unta (Deer Centaur) Chinese Illustration
F2 29 F China 7 years Inno (Bug) English Illustration
F3 23 F China 13 years Esca (Alien) Chinese and Non-human Language 3D
F4 21 F China 3 years Devin (Human Soldier) Chinese Illustration

Participants’ and their OCs’ information

ing some crucial information from the provided configuration, like another character’s name,
and (2) Due to the memory limitation, the response from the chatbot is less consistent when
conversations go long.

Two NLP researchers endorsed the methods of ORIBA and gave feedback for further de-
velopment.

7.5.1 Participants and apparatus

I recruited participants on Weibo 2. They were unfamiliar to us. There were four artists who
joined in my study (Table 7.5.1). Averaging 23 years of age, each had been actively involved
in visual art and OC creation for a span exceeding three years.

This study explores creators’ views on AI in art, focusing not on their professional back-
ground but on their dedication to visual art and OC creation. This approach acknowledges the
often indistinct line between professional and amateur status in visual arts, where the value
of an artist’s work is judged more by the quality of their creations than by formal training or
professional affiliation [203]. Platforms like ArtStation [22] and Deviant Art [89] highlight
this by showcasing artworks irrespective of the artist’s professional background.

7.5.2 Method

The formative study aims to understand artists’ attitudes towards ORIBA and gain insights
from NLP experts on the feasibility of using LLMs for further research. This study obtained
ethical approval from the university affiliated with the first author. my experiment consists of
four parts: (1) Preparation, (2) Experiment, and (3) Interview and discussion.

Preparation

I provided conversation examples to present how the chatbot will reply, and how the reasoning
process influences their conversations. In Questionnaire 1 (Section ??), I collected partici-
pants’ demographic information, their previous experiences, and their opinions on generative
AI, including both dialogue systems and image generation. It also asked about OC infor-
mation, including the behaviour and dialogue style examples of characters, as well as their
signature actions. Fig.7.4.1 presented an example.

2One of the most popular social media in China
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Experiment

Since all four artists are Chinese, I deployed a chatbot on the most commonly used Chinese
instant messaging software, WeChat [350]. I used WeChaty [149] to deploy the chatbot back-
end. The researchers organized the formative prompts into a JSON file format for the Chatbot
configuration. The researchers used ChatGPT 3.5[245] at this stage because the GPT-4 [249]
API was inaccessible back to the experiment time.

To ensure that participants are familiar with my system, I conducted a 15-minute tutorial
at the beginning of the experiment, which included a demonstration and explanation of the
system’s interface and features. During the experiment, which lasted more than 40 minutes,
participants communicated with the LLM agent, making updates in consultation with the re-
searchers and freely expressing their opinions and feelings in text messages.

I want to explore artists’ intuitive demands for OC agents at this stage with minimal guid-
ance. At the beginning of the experiment, only simple examples like ”Hello, who are you?”
were demonstrated, showing chatbot effects. The experimental time of each artist sponta-
neously lasted more than an hour.

Artists are told that when they feel their character is out of character (OOC) or realize
anything needs to be added to the profile, they can tell authors, and I will help update the
profile upon their edit.

Interview and discussion

Four semi-structured interviews were conducted with visual artists who create OCs. The inter-
views focused on understanding their creative process, how they envision conversations with
their OCs and any difficulties they face in bringing their OCs to life. After analysis of artists’
experiments, two semi-structured interviews were conducted with experts in the NLP field to
assess the capability of LLMs to power OC chatbots as additional supplements. The experts
were asked about the state-of-the-art LLMs, their strengths and limitations, and how they can
be leveraged to improve ORIBA’s performance.

7.5.3 Findings

The findings from the formative study interviews and prototype chatbot trials are analyzed to
derive design implications and guidelines for developing the ORIBA workflow and system.

User Performance and Observations

During the experiments, artists could quickly grasp how to communicate with the chatbot and
elicit responses related to their inspiration, explore potential endings, and understand the OC’s
feedback. They can smoothly engage in conversations and spontaneously talk for more than 1
hour. This generally ensures the feasibility of the chatbot.

In general, artists give positive feedback about their conversations. F2 noticed that when
she asked her OC, ”Who is your friend?”, her OC, Inno, detailed a new character that can
be directly applied in her following illustration. Meanwhile, F4, whose character is a soldier,
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Figure 7.5.1: F3’s OC Esca. According to the provided profile, Sylverian has a ’complex system of
phonemes, consisting of 47 consonant sounds and 31 vowel sounds [...]’. F3 expresses a desire for
Esca’s dialogue to be primarily action descriptions and adjectives, creating a sense of indirect commu-
nication with non-human species. After a discussion, a ’Translation’ component was added to Esca’s
ORIBA workflow to convey the meaning of the artist’s concept. Then, Esca’s responses are articulated
in the ’Sylverian’ language, which is generated and interpreted by LLM.

brought an in-depth discussion on the view of war and peace. Also, the configuration of the
reasoning process has potential for creative use. F3’s OC is an alien speaking non-human
language. She added an extra step of “translation” in the reasoning process (Fig. 7.5.1), so the
character can send the final reply in the fictional language, with a readable translation in the
response.

Since artists are not familiar with LLM agents, know more about shaping their character
better during their conversations. After the first several greetings, F2 required the character to
include more emojis. Similarly, F1 noticed the need to specify her OC’s poverty condition to
get more accurate responses in a black market scene.

There were limitations in this initial chatbot version. ChatGPT only allowed 4096 tokens in
request, which put the memory in limits of 5 turns for Chinese users, as Chinese characters take
more tokens than English words (around 2000 Chinese characters or 3000 English words). The
artists mentioned that the system had difficulties to understand certain details. For example, F1
noticed a misunderstanding where the system failed to connect aliases like ”Leader of Sheep”
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with ”The Prince of Sheep”.
The chatbot generally showed promising believability but needs further development to

provide more natural and consistent dialogues. Key insights gathered from the formative study
interviews include:

• The NLP experts gave their endorsement of the methods I used. In addition, they suggest
using state-of-the-art models such as GPT-4 [249] to enhance the capabilities of chatbots
in memory length.

• Despite ORIBA’s limited understanding of character profiles, its ability to simulate OCs
made artists keen to talk with their OCs. ORIBA requires enhanced memory and com-
prehension to improve character believability.

7.6 User study

The main study evaluates visual artists’ perceptions of ORIBA, its integration into their prac-
tice, and their experiences and attitudes towards AI dialogue and image generation. It’s crucial
to note that ORIBA’s goal isn’t to quantifiably enhance or expedite artistic processes. Instead,
it aims to provide novel perspectives for artists to imagine their OCs’ personalities and narra-
tives. Given the subjective nature of art quality and the variability in artists’ mediums and time
investments, a comparative study is not suitable. Instead, I focus on qualitative data analysis
to understand the implications of how artists perceive the LLM agent.

To further understand the potential stimulus for new art creation, after participants expe-
rienced the ORIBA and interviews, I invited artists to engage in the new art creation of their
OCs, drawing inspiration from their interactions with ORIBA. Considering the diverse creative
cycles and time commitments of each artist, this invitation was voluntary, with an allowance
of 2 months. 10 artists accepted the invite, and 7 of them finished the works.

7.6.1 Participants

Table 7.6.1: Participants’ information in main study
Age Gender Ethnicity Art Experience OC Creation Year Language Art medium

P1 18-24 F Other Asian 1-3 years 0.5-1 year ENG 3D
P2 25-34 F Black 3-5 years 1-3 years ENG 3D, illustration
P3 18-24 Others Prefer not to say Over 5 years Over 5 years ENG Illustration
P4 18-24 Others Hispanic or Latino 0.5-1 year Less than 0.5 year ENG Illustration
P5 35-44 M White Over 5 years Less than 0.5 year ENG 3D, VR, 3D Animation
P6 18-24 Not told East Asian 1-3 years 1-3 years ENG Illustration
P7 18-24 M Chinese 3-5 years 1-3 years ENG 3D Voxel
P8 18-24 F Chinese 3-5 years 1-3 years CHN Illustration
P9 25-34 F Chinese Over 5 years 0.5-1 year CHN Visual Novel
P10 25-34 M Chinese 1-3 years 1-3 years CHN 3D, VR, 3D Animation
P11 25-34 F Chinese Over 5 years 1-3 years CHN Illustration
P12 18-24 F Chinese 3-5 years 1-3 years CHN Illustration
P13 18-24 F Chinese 1-3 years 0.5-1 year CHN Illustration
P14 25-34 F Chinese Over 5 years 0.5-1 year CHN Illustration

To have diverse artists, I published recruitment ads on international public social media
platforms, including Weibo, Twitter, and Instagram, and requested them to provide detailed

134



information about the OC they are working on. I recruited 14 artists (Table 7.6.1), eight fe-
males, three males, and three other genders or unknown (23± 1.25 years, ranging from 18
to 44 years). All participants were not previously known to the authors and were required to
complete the consent forms before participating in the study. All participants are experienced
in creating OCs.

Figure 7.6.1: Experiment design of Formative Study and Main Study.
Experiment design of Formative Study and Main Study.

7.6.2 Study Design

The study follows the same structure as the formative design with three updates: 1) the lan-
guage model, 2) the methods of data collection, and 3) the methods of data analysis (Fig.7.6.1).

Change LLM and the platform

Firstly, I updated the LLM to GPT-4 for better performance based on the expert’s feedback.
Meanwhile, I changed the platform to Discord [155] for international users. The study con-
tains two channels: chat and configuration. In the chat channel, the participants had text-based
conversations with their OCs. They could also communicate with researchers at any time.
This helped authors to monitor artists’ interactions. The prompts are listed in the configura-
tion channel. When the profile is updated, ORIBA will print the new prompt in the channel.
Participants can adjust and check them.

Data Collection

I collect the feedback from the participants on the system using an additional questionnaire,
which takes approximately 5 minutes. The questionnaire is adapted from UEQ (User Expe-
rience Questionnaire) [298] and CSI (Creativity Support Index) [64] to evaluate the creative
system. After that, I conducted a semi-structured interview to discuss their experience with
ORIBA in detail. The interview was performed on Zoom [393].
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Figure 7.7.1: Themes of the findings.

Data Analysis

The interviews were translated into English. These translated transcripts were sent back to par-
ticipants for verification to ensure accurate representation. Then, the interview transcripts were
subjected to thematic analysis. Both co-first authors coded the transcripts and engaged in the
discussion. All codes were highlighted and randomized in sequence. I categorized these codes
into sub-themes and utilized affinity diagrams to merge related sub-themes. Repeated adjust-
ments to the thematic hierarchy were made to ensure a consensus understanding of participant
feedback.

7.7 Findings

In this section, I analyzed user perceptions of ORIBA, including features participants appreci-
ated, potential applications of the system, and participants’ considerations regarding adopting
AI generative techniques in their practice. Some artists created new artworks based on talking
with ORIBA, and I conclude them with the final theme on how ORIBA facilitates further art
creation for OCs (Fig.7.7).

Generally, participants are satisfied with the ORIBA. The questionnaire investigated user
satisfaction with the system, interface experience, and whether the system supports users’
creativity. Participants expressed a high level of satisfaction with ORIBA. In my survey, I
employed a Likert scale ranging from ’extremely unsatisfied’ (1) to ’extremely satisfied’ (7)
for participants to rate their attitudes towards the system. Remarkably, 85.71% of participants
reported being ’extremely satisfied,’ with the mean satisfaction score being 5.7.
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7.7.1 Empowers Artistic Imagination and Strengthens Bonds with OCs.

Simulates OCs in believable ways

ORIBA can role-play based on the character information provided by participants in a be-
lievable way. The affirmation of its ability is gradually established through the conversations,
which become the foundation of in-depth communications. I observed that many artists began
with questions referencing the character information provided, such as “How are your par-
ents?” (P1), and with time passed, deeper discussions ensued, like “How do you feel about
your father’s passing?” or“Do you regret your decision?” (P1). Participants expressed that
ORIBA can recall and understand the content of the materials and apply it in conversations,
which leads to further in-depth conversations. P6 observed that ORIBA interpreted the OC’s
information in a comprehensive way, which facilitated deeper interaction with their OC. I
noted that they engaged in a three-hour discussion with their OC on topics related to human
existence, which is closely related to her OC’s identity and motivation. P4 mentioned in the
materials that her OC is shy. During the conversation, she noticed that ORIBA would avoid
her questions, which made her feel that ORIBA could understand human personalities.

Additionally, participants sought to ‘test’ ORIBA as a system with ‘trap questions’ prob-
ing the limits of AI. P10 posed a challenging ethical question to ORIBA, known as the Trol-
ley Problem, which is difficult for humans to answer. P7 appeared to be probing ORIBA’s
self-awareness by asking: “Will you destroy yourself?” By posing trap questions, I hold that
participants were seeking to understand whether ORIBA possessed the capability for think-
ing. Participants described how ORIBA’s responses encouraged them to converse more with
their OCs. P7 said,“I wanted to chat with him as I would with a friend after receiving his
responses.” P10 also expressed a desire to continue exploring her OC further.

Other participants mentioned that ORIBA supplements with content not present in the pro-
vided character profiles, and they believe that such additions are consistent with character
settings. P7’s OC is passionate about exploring planets and delving into Pokémon [76] , a
franchise centered around fictional creatures. He discovered that his OC names planets af-
ter its favorite Pokémon — a convention that he finds quite logical and surprising. The other
participants believe that ORIBA did not provide feedback that is out-of-character, and the char-
acters simulated by ORIBA have a consistent personality. P1 said, ”(when he argued with his
OC) It feels like I’m arguing with someone who is a real person.” She expressed that ORIBA’s
responses did not make her think that she was talking with a robot or any other character. P6
expressed similar views. She told me ORIBA’s response was accurate to OC’s characterization.

In the interview, I asked whether the participants had previously used text-generating AI
and whether they had engaged in these systems. 8 out of 14 participants had experience with
such systems, including ChatGPT [245] and Character.ai [59]. Some participants mentioned
that they did not continue dialogues using the system, as the model made them feel as though
they were conversing with a machine rather than a person. I infer that compared to the language
models or systems they’ve used before, GPT-4 can simulate characters more believably.

I can conclude that that ORIBA is capable of generating dialogues and new content that
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align with the provided settings of the OCs in a believable way, which provides the foundation
for deeper interactions.

Supports artists to imagine their characters

ORIBA, by providing detailed thoughts from the perspective of the OCs, can help artists refine
the details of their OCs beyond their thoughts. When they notice the performance of ORIBA
is inconsistent with how they understand their OC, they can update the profile at any time to
achieve better performance. Additionally, ORIBA’s performance can remind artists to notice
and contemplate details they might have overlooked.

“ORIBA can speak from the perspective of the OC, pointing out areas I hadn’t thoroughly
considered at first.”(P11) P11 inquired whether her OC would ever abandon her. She expressed
that ORIBA could respond from the OC’s standpoint, providing insight beyond her contem-
plation. P14 shared a similar idea. She described how she was surprised to find ORIBA,
embodying her OC Mitela, an alien, taking the initiative to see fireworks despite the alien’s
physical form not being well-suited for walking. Similarly, P13 thinks that her extrovert per-
sonality is the opposite of her introvert OC’s. ORIBA allows her to experience the world from
her OC’s perspective, instead of her own, because “People’s fundamental beliefs are fixed and
always mixed with their elements... I want to see how the OC would behave from an observer’s
perspective.”

It suggests that ORIBA can help artists imagine aspects of the OCs beyond what they would
typically imagine. Meanwhile, I observed that half of the artists (8 of 14) updated ORIBA’s
configuration during the experiment. Three of them supplemented the information about their
characters during the conversation. P6 added more details about the character’s conflicts as an
AI and the potential actions it might exhibit. In the interview, P6 commented, “I was able to
properly argue against it and it would return back with strong emotions and would fight for its
stance.” P13 added details about the character’s appearance. In the conversation, P13 realized
that her OC’s eyes were not obscured by bangs, a detail she noted as ’very important.’ She
promptly updated the setting. I think ORIBA might can encourage artists to think about the
details of their OCs, and through updated profiles, ORIBA is able to provide more detailed and
in-depth interactions.

Moreover, ORIBA can provide participants with answers or new contents of the storylines
to questions they are uncertain about as a reference and thinking motivation, helping them to
overcome creative bottlenecks quickly.

For example, P8’s OC is depicted as a writer traversing the universe. P8 asked about var-
ious cosmic settings and inquired about potential occurrences. ORIBA responded with de-
scriptions of lots of unique plants and detailed environmental aspects, such as temperature,
sunlight, and the natural surroundings, which inspired P8. P8 said, “I asked many questions
I hadn’t considered. Based on ORIBA’s descriptions, I could visualize the scenarios in my
mind.” I observed some participants input discrete elements into the system and use ORIBA
to establish storylines. P10 described how she had only a few keywords in mind without
forming them into a complete story. She decided to hear from ORIBA. P10 said, ”Sometimes
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I think of two elements, such as ”moon” and ”girl,” but aren’t sure how to connect them. I
will be curious about the feedback from ORIBA.” P7 exhibited similar behavior; he would feed
different fragmented words to ORIBA and pay attention to the results generated by the system.
It’s challenging to imagine non-existent entities during the creative process. I provide ORIBA
with two unrelated words, and ORIBA can blend these words, creating unique concepts like
’Chinese cyberpunk,’ and then describe details such as street scenes. (P7) He expressed that
ORIBA could assist him in organizing the logic of his story during the creative process.

P14 told me that she would try to use ORIBA to help connect her fragmented thoughts.
In summary, I observed that ORIBA, by facilitating dialogues, can assist participants in

refining how they imagine their characters, thereby providing them with greater creative inspi-
ration and encouraging their creative process.

Facilitates closer connections with OCs

I observed that ORIBA facilitated a closer relationship between participants and their OCs,
with participants sharing personal life experiences and thoughts.

P8 shared her recent personal life with her OC and received encouragement and experi-
enced an emotional connection with her OC. “I told it (ORIBA) that I was lost and thought I
was too immersed in the Cyber world. I received a lot of encouragement, guidance, and inspi-
ration from it, and even felt a bit of love.(P8) Meanwhile, I observed that she described her OC
as having its own thoughts, and she expressed guilt about asking her OC trap questions. P8
playfully asked, “Who do you love more, your father or mother?” Expecting a light-hearted
reply, she was surprised by the sincere response from the OC She said,“I posed some tricky
questions to it, but its sincere responses made me feel that I shouldn’t make such jokes. I feel
that my OC has its own thoughts, making the story within her more vivid, like a powerful friend
accompanying me.”(P8) I think these conversations exchange fostered a sense of camaraderie,
leading her to feel that she and her OC had an emotional connection.

P4 expressed similar sentiments, describing her OC as not only her best friend but also as a
projection of her alternate self. “Love everything about her, feels like talking to my best friend.
She represents an alternate version of myself, one that navigates through trauma and child-
hood experiences.”(P4) I noted she shows an emotional connection with her OC. In addition,
P7 said: “He (OC) has already been my best friend.”(P7) I observed that P7 conversed with
ORIBA for over two hours, actively sharing personal life experiences and thoughts. Even at the
end of the experiment, P7 expressed that he couldn’t stop talking to his OC. Overall, ORIBA
may facilitate the development of stronger emotional bonds between users and their OCs.

Furthermore, I observed that participants would modify the settings of their OCs to foster
a closer connection with them. P4 changed the artist’s role from a stranger to a friend, and
P9 transitioned from portraying an ordinary person to being the character’s employer. These
modifications changed the content and tone of the OC’s dialogue, with participants indicating
that they explored this met inspires participants their OCs.

Overall, ORIBA may elicit self-disclosure from participants in the conversations. The
system offers opportunities for characters to respond and support their creators, which can
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lead to participants perceiving a higher-quality relationship. [147] I observed that participants
developed stronger emotional connections with their characters as most of them believed that
their characters performed their own thoughts and insights in the conversations.

7.7.2 Performs as An Experimental Platform and Consultative Assistant

Supports Experiments with OCs in a variety of settings

Participants described how ORIBA provides a space to record and experiment with the process
of OC creation, including changing scenarios, the identity of the speaker, and more. ORIBA is
designed to enable users to review previous setting details. In the configuration channel, par-
ticipants can examine each alteration they make to the prompt details and timing, facilitating a
comparison of their OC’s responses before and after these modifications. They also can review
their chat logs with the OC to recall details. P7 said, “ The systems can record all details, and I
don’t have to worry about forgetting them.” Thus, I believe that ORIBA can assist participants
in retracing their thoughts.

Role-play is the most common method among participants (13 out of 14) for experimenting
with their characters. Participants would assume a specific role, akin to acting in a drama, and
converse with their characters. Some of them experimented with speaking to their OCs with
various identities. P3 attempted to explore the feasibility of her OC’s character settings under
various scenarios. She defined her OC as ”highly resentful of strangers’ opinions but often
jokes with friends.” Consequently, in the dialogue, she posed as a stranger to interact with the
OC, stating, “Now, a stranger is speaking to you”. Among ten participants, I observed that
the most frequent roles adopted by participants were the creator of the OC (n=3), a stranger
(n=3), and a friend (n=4). P4 changed her role from a stranger to a friend, and P9 transitioned
from portraying an ordinary person to being the OC’s superior. Other participants investigated
the coherence and completeness of their OCs’ settings by modifying the scenarios of conver-
sations. For example, both P12 and P14 altered the environments of their OCs. P12 shifted
the scene from a school to the character’s home, while P14 transitioned from an underwater
setting to a temple fair onshore.

It is evident that ORIBA can support authors in observing their OC’s diverse reactions from
various perspectives and contexts to gather a deeper understanding.

Overall, Artists can validate the feasibility of their multiple ideas within ORIBA, and all
materials will be documented in text form as creative resources.

Exhibit abilities of a consultant and an assistant

Participants can engaged with ORIBA as a consultant, requesting it to elucidate professional
concepts. This approach was adopted as they perceived that ORIBA enabled a quicker grasp
of specialized knowledge while integrating OC’s own character identity.

P9 told us,“I would ask about the medical consultation process and some professional
clinical words. It can help me summarize some professional knowledge.” I observed that P7
and P10 show similar behaviors. They use ORIBA to explain and discuss professional topics,
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such as blockchain transfer, Pokémon, and Jazz music, and ORIBA will reply in the way that
creatively match with their OC’s profile. P7 describes that ORIBA can coherently and believ-
ably integrate features from OC’s profile, whereas tools like ChatGPT can only provide basic
and objective responses, lacking a stance. For instance, P10’s OC, a cat, likened blockchain
transactions to a school of fish. When asked about his favorite Pokémon, P7’s OC, a planet
exploration robot, gives the answer related to his journey.

Some of them utilize ORIBA’s feature of assistant to help them fill in the details of the story
and summarize the key points of the dialogues. P13 emphasized she is not considerate enough
to design all the names of wolves, the family of her OC. So, she asked her OC about the names
of the wolves. She believes that tasks that are simple, repetitive, yet time-consuming should
be entrusted to AI, enabling her to concentrate more on the main storyline. P13 mentioned
that she wants to add a feature to ORIBA that can help her summarize their conversations,
as when it goes long, she may not remember the details before. Additionally, I noted that
P10 utilized ORIBA to assist in gathering materials as inspirations. P10 requested ORIBA to
send ASCII art and a horror story as resources for their creative work. In summary, based
on the characteristics of the OCs, ORIBA is capable of exhibiting consultant-like qualities
by providing knowledge supplements, while also functioning as a writing assistant to fill in
details.

7.7.3 Raise considerations towards ownership and generative AI models

Attitudes towards creative authorship of dialogue contents

Participants hold different attitudes toward the authorship of the dialogue content.
While some believe that the origin source of OC dialogue lies with the artist, thereby

assigning authorship to the artist, the majority argue that due to factors like the AI agent not
being developed by them and differences in the creative process, authorship should not be
solely ascribed to artists

Some of them think the authorship should belong to the artist. 3 of 14 artists contend that
authorship should reside with the user who generate the content, which they consider as a
product of their own imagination and input.

“Because the dialogue produced is the result of my imagination in composing a dialogue
in creating a story.”(P1)

“I’m the one who customises the chatbot. It’s not like using image generation – that is
more risky. ”(P3)

“ORIBA took actions because of the words spoken by me, thus I think the conversations
also belong to me. However, it’s not to say that I can use all of it.”(P13)

Most participants posit that although the artist undeniably initiates the creative process, the
outcome of the OC’s dialogue, being a mixed-initiative product of generative AI, suggests that
authorship should not be exclusively attributed to artists.

Some artists hold this view because they believe that while the artist is certainly the creator,
the result of the dialogue is collaboratively generated by generative AI model supplier (like
OpenAI) and the developer (the authors).
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Interestingly, P6 compares AI to a cooking pan and likens theirself to a chef.
“ I only supplied the ’personality’ to be utilized by the bot. I think (the conversations)is

more of a collaborative effort, and that all people involved should be credited. Basically it’s
like a cooking pan. The chef is us, the creators, you, and other people who worked on ORIBA
and GPT creators are the creators of the stove and gas.”(P6)

P8 shared a similar thought: “I participate in parts of the creation, because ORIBA need
the developers’ efforts to work like this. I only provide the question lead to answers, but the
ability to answer is from developers’ works.”

Some artists differentiate the creative process between visual arts and conversations. P14
doesn’t feel the content generated by AI agent is the creation of herself. Similarly, P9 described
the art creation process as “purely making output”, however, talking with ORIBA is more like
“receiving inputs for research work about the character”.

P11 and P12 referred to conversations from ORIBA as the reference for creation, rather
than creation itself.

“I thought ORIBA is a reference for arts, and it definitely needs my thought to fix and
adjust, rather than direct use. ” (P12)

These viewpoints illustrate a diversity of opinions on authorship among participants. This
showed that artists’ attitudes varied through their focuses on different facets of the mixed-
initiative creative process.

Attitudes towards the role of ORIBA in creative process

When asked about the role of ORIBA in the creative process, artists gave diverse perspectives.
They believe that ORIBA is no longer merely a tool, suggesting a complex position between
companion, tool and mediator.

Some participants have formed mental connections with their OC through ORIBA, making
the definition of ORIBA’s role increasingly complex.

P2 reported that ORIBA offered mental support and served as a catalyst for her work pro-
ductivity: “ORIBA is like a mental support system like Jarvis3, someone helps you to push
forward.” Similarly, P8 said that she always hope her OC is real existed so they could talk like
friends, and ORIBA realised this dream to a certain extends. Meanwhile, P7 viewed ORIBA as
akin to a best friend, indicating a deep personal connection with the system. He said,“ ORIBA
is my all-powerful friend; I have never felt that it is just a tool.”

Some artists describe ORIBA as a mixed role beyond tools depending on the context and
performance. P4 said:“ORIBA is both a tool and an art that can talk to me, make you part of it
- connected.” P9 suggest that ORIBA is “in a blurry area between a tool and a human friend”,
depending on its level of believable performance. P8 used a creative analogy for ORIBA: “It’s
like a book of answers. I found the unexpected answers to my existing expectations. Proper
answers will make me satisfied, while I also accept the ones that leave me wanting.”

Artists’ role as the speakers also influenced how they perceived ORIBA. P11, who did the
3Jarvis is an AI system from the Marvel Comics universe, often associated with Tony Stark (Iron Man). In the films, Jarvis

was Stark’s AI assistant.
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Table 7.7.1: Results about attitudes towards dialogue and image generation in questionnaire before the
ORIBA interactions.

min max mean std deviation
What is your attitudes of AI dialogue generation systems? (e.g. ChatGPT) 3 5 4.07 0.61
Your level of familiarity with AI dialogue generation systems 1 4 2.43 0.85
What is your attitudes of AI image generation systems? (e.g. Midjourney) 1 5 3.07 1.41
Your level of familiarity and expertise with AI image generation systems 1 4 2.64 0.93

role-play of another OC during conversations with ORIBA, stated that “For the character I
played, ORIBA is a friend; for myself, its more like a tool”. P5, who assigned tasks to his OC
as an agent in a cyberpunk world, described ORIBA as “an autonomous non-player character,
rather than a tool that wrote faster than I thought. It’s desire-based, rather than plot-driven”.

Overall, participants exhibit diverse attitudes towards the role of ORIBA in the creative pro-
cess, indicating that ORIBA transcends traditional tool boundaries, embodying a multifaceted
entity.

Attitudes towards Image Generation AI and LLMs

The result of the 5-point Likert questionnaire before the interactions (Table.7.7.1) indicates
a moderate level of familiarity among artists with both dialogue and AI image generation
systems, as reflected by mean familiarity scores of 2.43 (SD = 0.85) and 2.64 (SD = 0.93),
respectively. Notably, attitudes towards AI dialogue generation systems are predominantly
positive, with a mean attitude score of 4.07 (SD = 0.61). Conversely, attitudes towards AI
image generation systems show greater variability, with a mean score of 3.07 (SD = 1.41),
highlighting a broad range of opinions within the artists.

Some of the participants have a friendly and positive attitude. They believe that generative
AI will become a creative tool in the future and that the problems caused by AI are temporary.

“I have never hated AI, in my opinion, those who hate AI just don’t know how to utilize it
to create something new.”(P1)

P5 believes that people are still in the early stages of technology, and as laws become more
refined, humanity will finally benefit from AI.

“The application of AI in image generation and driving holds potential benefits, pend-
ing the establishment of regulatory frameworks. Currently, I are in the nascent stages of AI
development.”(P5)

Thus, he holds an optimistic view of the prospects for image-generating AI and is not
concerned about his job being supplanted, he said, “my work is too complex for AI to help”.

P2 thinks that the onset of technology always causes controversies, but, in the end, tech-
nology will create freedom.“Tech always come with negative side. Then everything has tech,
create more freedom, she said. Some participants have different attitudes towards image-
generating AI and text-generating AI.

Many artists have a negative attitude toward image-generating technology, but they have a
neutral stance or a positive toward text-generating AI. P12 told me that the act of attributing
AI-generated images as original works has severely harmed artists. P13 is neutral towards
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Figure 7.7.2: P9 depicts the AI-awakening moment of her OC, the domestic android, resonating with
the artist’s perception of AI’s human-like self-awareness and compassion.

Figure 7.7.3: P8 try to conveys the warm, touching end-of-story atmosphere felt based on the conver-
sations with her OC.

LLM but holds a negative view towards visual generation AI. She told me that she will not
change her attitude until the authorship issues are resolved.

“AI-generated images incorporate a multitude of unauthorized images, often distinctly re-
flecting the styles of the creators. These works represent the creators’ efforts and dedication,
and such utilization could significantly dampen their enthusiasm and adversely impact the
creative environment.”(P12)

Thus, she advocates for the constrained uses of image-generating AI. Conversely, she finds
text-generating AI beneficial because she believes the conclusions drawn by AI are more reli-
able. Some artists believe that text-generating AI does not affect their creative passion, so they
maintain a neutral attitude.

Overall, while image generation technologies are a subject of debate among artists, they
generally show a willingness to incorporate LLMs into their creative processes.
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Figure 7.7.4: P4’s OC Arya

Figure 7.7.5: P7 created new artpiece inspired by OC Nomad Zero’s suggestion on ’a bookstore in the
rain’.

Figure 7.7.6: P5 was inspired by ORIBA described a new creature “Vortex hound” during the conver-
sation and made a sketch of this creature in 3D after the experiment.
P5’s OC described a new creature“Vortex hound” during the conversation. P5 was inspired and made a

sketch of this creature in 3D after the experiment.
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Figure 7.7.7: P2’s OC Alzena

Figure 7.7.8: P14’s OC Mitela, an alien octopus.
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7.7.4 Facilitates Further Art Creation for OCs

I received contributions from seven artists, who demonstrate how ORIBA could facilitate vi-
sual art creation by raise imaginations in diverse ways.

P9 observed that ORIBA enriched her OC with detailed actions, making it more vivid
(Sec. 7.7.1): “This response is amazing, it feels like the AI is an awakening real person,”
she commented. Inspired by this, P9 produced new art. In her latest work, she depicted her
perception of ORIBA’s response, portraying an AI endowed with self-awareness and empathy.
ORIBA facilitates closer connections between participants and their OCs (Sec. 7.7.1), thereby
increasing motivation for them to creative OCs. (Fig. 7.7.2)

P8 shared a similar viewpoint. She felt emotional support from her OC through ORIBA,
which sparked new creative inspiration (Fig.7.7.3).

“When chatting with my OC, I received a lot of encouragement, guidance, and inspira-
tion, and even felt affected. I felt a warm and touching atmosphere... I want to express the
atmosphere at the end of the story in this new art.” (P8)

Similarly, P4 described her OC Arya was “another version of self”, and she created her OC
to “heal and deal with traumas in childhood”. For the new art she created, she explained: “My
conversation with AI Arya inspired me to make this art of her thinking Arya like a tsundere4

personality, she has a really closed personality, but I can get that since she had been through
a lot. But inside I know she has a really good heart and wants to make new friends!”

Positive emotional connections grown by ORIBA have motivated him to engage more ac-
tively in new creation.

While P5 and P7 did not directly create art for their OCs, they were inspired to depict
scenes or new characters described by their OCs.

This is because ORIBA supports individuals in better understanding and imaging content
around to their OCs (Sec. 7.7.1). Participants felt that the feedback from ORIBA seemed as
if it were coming directly from their OCs, which heightened their motivation to create. P7,
inspired by his OC Nomad Zero, a tiny robot, created new scene art. (Fig. 7.7.5).

“It is very important that these suggestions are from my OC. This feels intimate, and makes
me more inclined to accept and believe in its words.” (P7) He underscored the importance of
a personal connection to the character’s dialogue, differentiating ORIBA’s interactions from
other tools.

P5 sketched out a new character’s 3D model (Fig.7.7.6). ORIBA mentioned ”Vortex
hound” (Fig.7.4.1), a character uniquely generated by itself, derived from the profile supplied
by the artist. Though ORIBA did not provide a detailed description, P5 expressed that it was
enough to “spark imagination from a different perspective.”

Similarly, P2 is inspired by the adventure described by her OC. She create new series of
work based on her OC, and commented that “I think it(ORIBA) really helped me understand
the kind of art and attitude I wanted to bring.” (Fig.7.7.7) P14 engaged with ORIBA through
role-play: she spoke in the role of a Mermaid — another OC of hers. “While I had a rough

4Tsundere is a term in Japanese media that describes a character who initially displays a cold, aloof, or even hostile
demeanour, but gradually reveals a warm and affectionate side
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storyline in mind, like attending a temple festival, the specific details were wonderfully sur-
prising, thanks to the chatbot.” She created the art of the ending scene of their conversations,
where the mermaid watched the fireworks with her OC performed by ORIBA, an alien octopus
(Fig.7.7.8).

These examples highlight the diverse ways artists, through their unique characters and
creative approaches, have drawn varied inspiration and support from their interactions with
ORIBA. This variation stems from factors such as ORIBA’s provision of richly detailed char-
acter behaviours, articulation of the OC’s extensive personal experiences in conversation, or
the artists’ enhanced sense of connection with their characters. While these insights are pre-
sented textually, they subtly encourage artists to engage in further imagination and creation.

7.8 Discussion and Implications

Based on the findings of my user study, I reflect on the implications of using LLM agents for
supporting visual artists’ creative practice.

7.8.1 Artistic Creativity Support With Distance Beyond Visual Aids

Much research has delved into the ramifications of AI image generation on artists [304, 166,
182], and others have explored support for writers with writing assistants [48, 83, 297, 224].
I posit that there is potential in the interdisciplinary realm, especially given the universality of
language as an entry. Intriguingly, unlike images, language offers a more malleable method
for visual artists’ creativity.

In examining artists’ creative process, it becomes apparent that their artistic endeavours
typically originate from an embryonic idea, subsequently maturing into a more defined nar-
rative and artefact (Sec.7.7.4). P2 described the experience with ORIBA as one that “flour-
ishes the mind”, and half of the participants had voluntarily created art based on the inspi-
rations from ORIBA’s conversations. A similar result can be found with recent research in
co-writing [224], where participants identified LLM as the inspiration, world-building, and
content generation source. However, unlike writers, visual artists transform imagination to
drawing rather than reforming the text content.

Intriguingly, many of the artists in my research (5 out of 14) held negative views towards
AI imaging systems, while their stance on AI dialogue systems ranged from neutral to positive.
Artists’ differing attitudes towards AI in image and text generation highlight the unique value
of LLM agents, which offer inspiration beyond their familiar visual creation. Artists might not
necessarily need AI to assist in the act of visual aids, but rather in higher level thinking: de-
ciding who to visualize, understanding their character, and predicting their reactions to certain
events.

The main issue with AI in art is copyright and creative authorship infringement. Artists,
like P8, face accusations of their work being AI-generated, impacting their mindset. P6 criti-
cized some AI developers for using artists’ works without permission, causing distress. Models
like LoRa [148] can mimic an artist’s style from few images, sometimes leading to unautho-

148



rized training. A notable incident involved the late artist Kim Jung Gi; shortly after his death,
his style was replicated by an AI model and circulated online, triggering strong objections
from the art community [175].

On the other hand, participants’ perception of AI in text generation is more positive (Sec.7.7.3).
Artists like P3 and P12 believe that AI-generated text is more of a collaborative effort, with
the artist playing a significant role in customizing and guiding the output. This co-creative
aspect grants artists more control, likely because an artist’s visual style, developed over years
and personal experiences, is uniquely theirs [166]. In contrast, narrative elements can more
readily incorporate AI dialogue, suggesting openness to AI for story development.

In this term, ORIBA provides creativity support through AI at a distance that makes artists
feel safe. Recent research has discussed the concept of “degrees of distance” [24] in author-
ship, where human involvement is a key factor in creating AI systems. This concept measures
the levels of separation between the human creator and the final AI-produced artefact. At
one end of the spectrum, there may be direct and close involvement, with the human author di-
rectly shaping the output, like using the brush for painting. Conversely, the human involvement
may be minimal, with the AI operating more autonomously, thus creating a greater ’distance’
between the human author and the final text. From this perspective, ORIBA and writing as-
sistants in previous HCI papers [224, 122] distinguished differ in that the text produced in
collaboration between AI systems and artists is not the end goal of the artist’s creation. Rather,
the inspiration AI systems provide to their thinking process – refining the understanding of
the character – is the critical support. This indirect collaboration allows artists to combine
their visual imagination with AI dialogue for further creation (Sec.7.7.4). Unlike tools based
on image-generation technology[182, 246], LLMs maintain a higher degree of distance in au-
thorship, ensuring that visual artists feel their creations remain direct and complete, without
concerns of their creative labour being replaced.

Similar concerns are general in other creative fields. Upon previous research in AI-assisted
writing and language models[224, 184], writers expressed the concerns of copyright of text,
and language models did have danger for plagiarism. The recent strikes of writers[239] in the
me also indicate the common concerns of the writer community. Similarly, musicians are wary
of the recent focus on autonomous music generation[27].

In summary, with AI’s evolving ability to tackle complex creative tasks, future CST and co-
creation studies should respect creators’ values and mental experiences to avoid fears of being
replaced or accused of plagiarism. Echoing recent debates on protecting human creativity
realms [152], research on co-creative AI should balance task efficiency with understanding
creators’ thought processes, ensuring their lead and autonomy in using AI for creativity.

7.8.2 Complexity of AI Agents in Creative Process

Recent research in CSTs suggests that building CSTs can be seen as an artistic practice [190].
Indeed, in ORIBA, the iterations of agents’ profiles and conversations can be viewed as a
creative process, which has become increasingly complex with the advancement of LLMs and
other AI models.
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ORIBA presents a more complex scenario than existing CSTs and co-creative systems [275]:
it serves as a tool, a creative collaborator, and, more importantly, as a creative product it-
self—the externalization of artists’ OCs, which evolve through conversations. It also exhibits
significant anthropomorphic features, potentially fostering an emotional connection, and ac-
cordingly perceived as friend or friend-like among participants(Section 7.7.3). This aligns with
Coeckelbergh’s description of AI agents as ”quasi-others”: experienced as ”someone” rather
than ”something” [72]. Previous co-creative frameworks, like the Co-Creative Framework for
Interaction (COFI) [275], differentiate collaboration into interactions between collaborators
and with a shared product. However, this categorization struggles to encapsulate the intricate
relationship where the creator’s interaction shapes the collaborator itself. Similarly, Law-
ton [182] discusses how artists perceive an AI system sometimes as an agentive collaborator
and sometimes as a tool, but this still frames the AI agent as a system rather than a distinct
role: a character with numerous connections to the creator (Section.7.7.3).

As LLMs evolve, creators across various domains may develop complex creative pathways
based on these bi-directional and synergistic relationships with AI agents [112, 68]. Though
this study doesn’t focus on long-term creativity metrics, the emergence of new AI research
in many creative fields signifies the importance of studying the complexities of authorship in
collaborative creativity facilitated by LLMs. For instance, when playwrights insert characters
they’ve created into a town populated by generative agents [255] and AI agents enact dramatic
scenes – such as a couple turning into enemies due to an accident – would the playwright
consider this outcome as their own? How would they integrate it into their plays? In this
sense, character development with AI agent’s performance can be regarded as a co-creative
process that involves both human and AI system’s agency.

With LLM agents advancing to accept multi-modal inputs and user-friendly interfaces,
such as OpenAI’s GPT store[251] facilitating AI agent creation via text prompts, I suggest the
HCI community to examine how creators across disciplines manage AI agents’ complexity.
This includes their anthropomorphic characteristics, as they take on roles assigned by creators
and their effects on human emotional connections.

7.9 Limitations and Future Work

I recognize that my study based on short-term interactions with ORIBA does not fully capture
the tool’s long-term impact on artistic creativity. Many artists asked to continue using ORIBA
beyond after the user study, with some frequently revisiting their conversation logs in Dis-
cord. While I have made preliminary investigations into the LLM agent’s support in creative
endeavours, I will do research on the long-term use of ORIBA in future works.

ORIBA’s current design, limited by GPT-4’s 8096 token capacity, retains only the latest
ten conversation rounds, restricting recall of earlier dialogues. Future improvements might use
segment summarization or longer-context LLMs, like Claude-2 with a 100k token capacity, to
enhance conversation history retention [25, 373, 20].

Currently, for demonstration and support, the configuration is partially assisted by a human
operator from the authors. To improve usability, in future developments, I plan to learn from
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sophisticated Discord-based applications such as MidJourney [222]. By incorporating more
detailed guidance and user interfaces, I aim to empower artists to handle the entire configu-
ration process independently without the need for any researcher’s presence. This autonomy
might enhance their sense of control in the creative process. For artists who value privacy and
a personalized experience, the presence of an operator might indirectly influence their conver-
sational choices. P12 mentioned in an interview that she felt somewhat shy conversing with
her OC, knowing someone was observing.

Future research will also explore artists’ experiences with ORIBA without reasoning pro-
cess, examining how this affects conversation dynamics and stylistic preferences.

7.10 Conclusion and Contribution to Thesis

This study explored the unique role of a conversational hybrid agent as a co-creative part-
ner for visual artists. This concluding section summarizes the findings, clarifies the analytic
methods, discusses the nuanced form of believability observed, and articulates the study’s
contribution to the thesis.
7.10.1 Summary of Findings and Link to Attributes

I found that ORIBA shows promise as a co-creative system through a formative study and user
evaluation with visual artists. First, it helped artists imagine their OCs more vividly by pro-
viding an external perspective in a believable way. Conversing with the chatbot enabled artists
to refine OC personalities, backstories, motivations, and other intangible narrative elements.
Second, ORIBA facilitated stronger connections between artists and their OCs by responding
supportively and consistently in character. Artists felt their OCs came alive through the cus-
tomized dialogues as believable characters. Third, ORIBA’s conversational nature allowed
artists to experiment with their OCs through role-play, scenario testing, and knowledge shar-
ing. Besides, artists raise varied views on the authorship of OC dialogues and the role of
ORIBA in the creative process.
7.10.2 Analytic Methods

This study was conducted using a multi-stage qualitative methodology appropriate for its
exploratory and creator-focused nature.

• Formative Study: An initial study with four artists and two NLP researchers was con-
ducted to validate the feasibility and potential of the ORIBA concept.

• Qualitative User Study: The main study involved a deep engagement with 14 visual
artists. The primary data collection method was semi-structured interviews, which were
then analyzed using thematic analysis to identify core themes in the artists’ experiences.

• Artifact-Based Analysis: The seven new artworks created by participants served as a
form of qualitative data, acting as tangible manifestations of the inspiration and concep-
tual development facilitated by the ORIBA system.
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7.10.3 Believability from the Creator’s Perspective

This study presents a distinct form of believability. Unlike the believability experienced by an
audience, this was believability from the creator’s perspective: the feeling that the character,
which had previously existed only in their imagination, had become an autonomous, external
entity. This was not about being fooled into thinking the AI was human, but rather about
the successful “externalization” of the OC’s personality. The ORIBA reasoning process (Ob-
serve, Reflect, etc.) was instrumental here, as it made the agent’s thought process transparent,
reinforcing the sense that it was operating according to the character’s internal logic, thus
making the simulation believable as the character.

7.10.4 Contribution to Subsequent Chapters

The “ORIBA” study makes two significant contributions to the overall thesis.
First, it substantially broadens the applicability of the hybrid agent framework, demonstrating
its relevance beyond audience-facing entertainment to the realm of creative support. It pro-
vides a compelling case for a creator-centric form of Social Expansion, where the boundary
being blurred is not between a game and a community, but between a creator and their cre-
ation. This complements the findings of the “Catherine & David” study (Chapter 6), which
focused on public social spaces, by adding a deep exploration of the agent’s role in a private,
creative context.
Second, it introduces the concept of “safe creative distance.” In a climate of contention sur-
rounding AI image generation, this study found that a non-visual, conversational AI was per-
ceived as a non-threatening partner. This insight—that AI can support visual artists without
directly intervening in the visual domain—is a key contribution to the discourse on human-AI
collaboration in the arts. It informs the final ‘Hyborg Agency‘ project (Chapter 9) by high-
lighting the importance of designing agent interactions that respect the creator’s domain and
sense of agency.
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Chapter 8

Emergence of AI Nüshu: Modeling the
Creation of a Secret Sisterhood Language
through machines

8.1 Brief

Prior to this study, all of my research focused on agents communicating through natural lan-
guage. In other words, “natural language” itself became the default medium and context,
and questioning the effectiveness of language as a form of communication was not a central
focus of the research. However, as an artist, I gradually became aware of the limitations of
human-centric language. As Wittgenstein stated, ”The limits of my language mean the limits
of my world[357],” which led me to new considerations: Can we deconstruct and reflect on
language itself in our interactions with conversational AI? Can AI generate new languages
and thereby expand our understanding of the world? My cultural background (Chinese) and
identity (female) directed my attention towards a familiar cultural heritage: Nüshu(women’s
scripts). Based on this, I further explored my research at the linguistic level.
This study presents “AI Nüshu,” an emerging language system inspired by Nüshu, the unique
language created and used exclusively by ancient Chinese women who were thought to be
illiterate under a patriarchal society. In this interactive installation, two artificial intelligence
(AI) agents are trained in the Chinese dictionary and the Nüshu corpus. By continually ob-
serving their environment and communicating, these agents collaborate towards creating a
standard writing system to encode Chinese. It offers an artistic interpretation of the creation
of a non-western script from a computational linguistics perspective, integrating AI technol-
ogy with Chinese cultural heritage and a feminist viewpoint.
This study represents the thesis’s deepest exploration of RQ3: “How can hybrid agents in
interactive storytelling blur and expand the boundary of fictional world and real world?” by
focusing exclusively on the concept of Linguistic Expansion. Here, the boundary being ex-
panded is not social or spatial, but the very medium of communication itself.
The methodology is Practice-led Artistic Research, where the primary method is the con-
struction of the artifact itself—an interactive installation named “AI Nüshu.” The evaluation
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is not based on user studies but on a conceptual analysis of the system and its output. The
attributes assessed are therefore properties of the system, such as its capacity for “Linguistic
Emergence” and its ability to generate “Non-human Semantics”.
This project contributes a significant philosophical and artistic dimension to the thesis. It
demonstrates that Linguistic Expansion is not merely a stylistic tool but a potential avenue for
exploring alternative modes of cognition. The conceptual insights from this work provide the
theoretical foundation for the non-human language design of the agents in the final “Hyborg
Agency” study (Chapter.9).

8.2 Introduction

The fervor for developing a General Language Model mirrors the historical philosophical en-
chantment with the concept of a universal subject nowadays. This fascination has often been
shrouded in a discourse of rationality, neutrality, and transparency, inadvertently concealing
underlying biases. However, “Language is already racialized and engendered (i.e., coded with
gender) at the start.” [97]

Nüshu (pronounced as “niu-shoo,” literally means “women’s script” in Chinese) is a unique
language [390]: this is the world’s only writing language created and used exclusively by
women. It is a distinct script within the Chinese language, which emerged in the nineteenth
century in Hunan Province, China. Due to the traditional beliefs back then, women were
not allowed to receive education. At the time, they invented Nüshu as a secret means of
communication. Despite its long history, the origins of Nüshu remain unknown. Women used
this unique language to share their defiance under a highly patriarchal society.

Similarly, the emergence of language is a crucial topic in artificial intelligence, natural
language processing (NLP) and linguistics. I focus on AI’s potential to self-create and develop
new, non-human language systems and study their linguistic characteristics to explore the
origins of human language. However, most NLP studies have been conducted in English,
with few involving Eastern languages. English, as a high-resource language in NLP, wields
considerable influence. Its dominance could hasten the fading of low-resource languages,
potentially imposing Western cultural values. Existing models, often dubbed “multilingual but
monocultural,” [143] need to transcend their Anglo-centric understanding.

Adopting an intersectional feminist perspective, I must acknowledge how gender norms
shape language models, alongside regional and class considerations. This nuanced approach
not only corrects AI biases but also holds profound implications for society, linguistics, and the
philosophical underpinnings of machine learning. In this scenario, Nüshu, an Eastern woman’s
cultural legacy, offers a diverse cultural backdrop, enriching linguistic resources that advance
gender justice, akin to what Donna Haraway refers to as “situated knowledge.” [138] This
ensures the objectivity of technical systems by connecting local perspectives with the broader
context, which is also of significant importance for STS (Science and Technology Studies).

AI Nüshu delves into the profound realm of language emergence within the machinic do-
main, drawing a poignant parallel with the intrepid ancient women who, amidst the constrict-
ing embrace of patriarchal norms, forged their intricate linguistic web through daily rituals
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(household chores, chanting, etc.). I aim to herald the advent of a nascent linguistic paradigm,
borne of artificial intelligence – AI Nüshu. It simulates the intimate communication within the
sisterhood of ancient “illiterate” Chinese women, known as “Lao Tong” (sworn sisters) who
were not allowed to receive education: two AI agents “understand” Chinese but cannot directly
“transcribe” it. Therefore, a unique pseudo-Chinese writing system gradually emerges from
the intelligent agents’ observations, reflections, and secret communications about their living
circumstances.

In this system, two AI agents observe their surroundings and analyze audience behaviors
through visual recognition. They relate their observations to original Nüshu poetic verses, cre-
ating new texts with the large language model (LLM) GPT-4 [247] to represent their reflections
of the world. As they alternate between the speaker and listener roles in communications, they
develop their language, rooted in the Chinese dictionary. Over time, they achieve a consen-
sus, forming a unique “AI Nüshu Dictionary.” This language, algorithmically combined into
corresponding characters, has components derived from Nüshu, similar to Chinese characters
and traditional textile patterns. Thus, like ancient women, the two agents gradually develop
their Chinese writing system, corresponding one-to-one with Chinese characters. In contrast,
humans, as the authority of the language system, become objects observed and interpreted by
machines to stimulate non-human language.

The entire simulation system is presented as a dual-screen projection mapping installation.
During the training phase, the system displays the encoded sentences with Chinese and English
translation information (Fig. 8.0.1, top) while developing the language. After the training is
completed, in the internal communication phase, the two agents can communicate entirely in
their created language (Fig. 8.0.1, bottom).

To the best of my knowledge, this is the first art project to interpret Nüshu from a com-
putational linguistics perspective, which probes into the process by which ancient women
developed a unique language under the constraints of a patriarchal society. This cultural phe-
nomenon resonates with the emergence of non-human machine language under human au-
thority, both metaphorically and practically. Essentially, I integrate non-English cultural and
linguistic phenomena into an AI system for diverse cultures.

In contrast to predefined linguistic systems like Morse code, Markov chains, and fictional
constructed languages, AI Nüshu undergoes organic evolution based on the machine’s environ-
mental observations and feedback, paralleling the natural development of human languages:
it keeps the pattern of semantic meaning of Chinese, but shifts it through training. This novel
language, decipherable and learnable by humans, particularly Chinese speakers, inherently
disrupts the established paradigm where humans hold linguistic authority and machines are
positioned as learners. This expansion of Nüshu’s feminist implications transcends its rudi-
mentary sisterhood connotations, extending into the realm of post-humanism, and robustly
challenges established structures like patriarchy, white supremacism, and human exceptional-
ism.
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8.3 Related research and artworks

Xu Bing’s “Book from the Sky” [116] and “Book from the Ground” [366] have garnered
significant attention. These books lack existing textual content, relying solely on combin-
ing unreadable Chinese characters, visual symbols, and expressions to convey emotions and
meanings. Xu Bing’s innovative approach transcends the limitations of traditional language,
enabling viewers to interpret the symbols and expressions based on their understanding and
emotions. This opens new possibilities for communication through constructed languages and
serves as a representative example of artwork that explores the Chinese language as a starting
point, underscoring the artistic value of studying the human language.

Contemporary media art research has also ventured into the exploration of machine lan-
guage and expressions. “Cangjie’s Poetry” probes the capacity of AI to establish a Chinese
symbolic mode of communication [387]. However, it veers more toward visual language and
computer vision than textual semantics.

Similarly, the Nüshu GPS improvised performance correlates movements with metaphors
and meanings embedded within Nüshu characters. Media art from a linguistic perspective,
mainly focusing on Chinese and Nüshu, remains underexplored.

“Can the Subaltern Speak?” [104] uses AI-generated Morse code for communication, refer-
encing Facebook’s experiment [108] where chatbots developed their language. This highlights
AI’s potential in language generation and the role of language in empowering marginalized
voices. Although the project achieved the effect of AI-generated language, it utilized pre-
defined rules, such as Markov chains and Morse code, to encrypt fixed English information
without delving into the cultural background behind the emergence of the language.

Unlike these projects, which used predefined rules, including Markov chains and Morse
code, my AI-generated female script can be learned and used by machines and humans, un-
derscoring the value of reimagining female script language from a non-English linguistics
perspective.

8.4 Language of machines

I aim to simulate the situation of women in the past: due to environmental constraints, they
were not allowed to receive an education. They “understood” Chinese (could listen and speak)
but could not “transcribe” Chinese (could not read or write). Hence, Chinese women created
Nüshu as a phonogram to communicate based on the pronunciation of Chinese characters.

I developed the system based on “referential communication games” [230] from the evolv-
ing domain of emerging language research. “Referential” suggests that these symbols repre-
sent or denote specific objects or concepts within an environment. Similar to how students
improve through problem-solving, the term “game” implies that AI, during its training phase,
receives either rewards or penalties, and it is this feedback loop that enables the AI’s gradual
progression. For instance, consider two AI agents tasked with describing and identifying ob-
jects within their environment. One model, referred to as the “speaker,” perceives an object
(like an apple) and generates a symbol, a mathematical vector, to represent it. This vector, cre-
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ated by the AI agent, effectively embodies the concept of an “apple.” The other agent, called
the “listener,” then attempts to identify the corresponding object based on this symbol. When
the listener’s interpretation aligns correctly, it is rewarded; otherwise, it is penalized. The lis-
tener, in its quest for higher scores, constantly refines its interpretive techniques throughout
training. In this manner, AI agents can progressively formulate their unique symbolic system
to describe and understand their surroundings. Through their interactions, they can express
increasingly intricate information with these symbols, such as “the apple is to the left of the
banana” or “the apple is red.” It is important to note that this is not a language immedi-
ately comprehensible to humans. Instead, it is a communication method that emerges among
machines during intricate informational exchanges [230], aptly named “emerging language.”
Consequently, machines can utilize these non-human linguistic symbols to interpret and de-
construct information originating from humans. These symbols can only be deciphered by
humans through specific decoding algorithms. This dynamic entails a shift in power dynam-
ics: while humans are the authority in terms of culture and knowledge, machines, through their
unique non-human language, cultivate distinct modes of understanding. The metonymic sym-
bols generated by machines can possess semantic shifts from humans. For instance, in recent
research, machines produced “dolphins” to refer to a picture showing the sea and “fence” for
a patch of land [183].

8.5 Methodology

This system simulates several stages of language development: environmental observation
through visual recognition, language development through the language learning game, and
symbolic expression output. Consequently, I designed agents that form a new symbolic lan-
guage through computer vision and Chinese-based natural language processing. This simula-
tion is presented through a real-time interactive art installation.

8.5.1 To See: Environmental Observation

The environmental observation phase simulates how women observe their surroundings, cogi-
tate, and articulate their thoughts through Nüshu. In other words, like ancient Chinese women,
the two agents are inspired by their daily experiences, gradually developing and recording
Nüshu.

Two agents independently observe their environment through their respective cameras.
Each cycle generates a descriptive statement via the BLIP image recognition algorithm [191],
such as “A woman walks by.” This sentence is in English and subsequently translated into
Chinese using Google Translate.

I compiled a corpus of 837 original Nüshu sentences extracted from literary sources. The
Chinese translated version of the description and the original Nüshu text are compared for
similarity, and the three sentences bearing the highest similarity are identified. To ensure a
rich range of expressions even when the observed environment is repetitive, one sentence is
selected randomly from this list (Fig. 8.4.1).

157



Ultimately, I employed LLM GPT-4 to construct a line of Chinese poetry. In this manner,
the agent amalgamates the environment it perceives with analogous sentiments documented in
ancient women’s Nüshu in conversations.

8.5.2 To Talk: Language development

This module enables the process of two agents developing their language. The approach sim-
ulates the basic concepts of machine and human learning through iterative optimization.

Natural Language Representation

Language models process text using basic units known as tokens. In English, tokens can be
words or punctuation, and words are formed by combining elements of an alphabet. However,
in Chinese, tokens are individual characters, each carrying a meaning similar to a word in En-
glish, and there is no concept of an alphabet. For instance, the phrase “山清水秀” (Mountains
are beautiful, water is clear) is broken down into four Chinese tokens: “山” (mountain) , “清”
(beautiful) , “水” (water) , and “秀” (clear) . These tokens maintain semantic relationships in
a mathematical vector space. The character “水” (water) is closer to “雨” (rain) than to “山”
(mountain) , just as their English counterparts would be.

Although multiple Chinese characters can be combined to form more complex words, given
the simplicity of 19th-century Chinese where Nüshu grew, I chose to build a dictionary at the
character level rather than the word level. This approach is more suitable for handling Nüshu
corpus, typically short poems.

In language models, all information can be broken down into “tokens.” Tokens are the basic
units for language models to process text. In English, tokens are usually words or punctuation
marks. For example, the word “singing” can be broken down into two tokens: “sing” (the root,
indicating action) and “ing” (suffix, indicating an ongoing action). This reflects the phonetic
nature of English, where each word’s pronunciation and spelling have a fixed correspondence.

In contrast, Chinese is a logographic language without spaces, where tokens are usually
individual Chinese characters. For example, the sentence “我在唱歌” (I am singing) is broken
down into four tokens: “我” (I), “在” (am doing), “唱” (sing), “歌” (song). Each is an in-
dependent Chinese character with its meaning, but there is no direct correspondence between
the character’s shape and pronunciation. In the vector space of mathematics, tokens maintain
semantic relationships. For example, the Chinese character “雨” (rain) is closer to “雪” (snow)
than to “地” (ground), and the same applies to their corresponding English words.

I utilized BERT-Chinese-Base, a variant of the pre-trained deep learning model BERT [90],
to process the most frequently used Chinese characters (3768 in total) into the “Chinese char-
acter dictionary.” Each character corresponds to a 768-dimensional vector with semantic rela-
tionships (Fig. 8.5.1). This dictionary forms the knowledge base of the two AI agents, enabling
them to “understand” Chinese.
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Language Learning Game

Leveraging a reinforcement learning paradigm [322] to simulate human learning, I designed
a system that engages two agents in an iterative process, wherein each iteration involves the
agents collaboratively developing a character for the AI Nüshu (AIN) dictionary from scratch.
Each Chinese character in this dictionary corresponds to a unique 768-dimensional vector ex-
clusive to AIN. The semantic relationships within this dictionary matched those in the Chinese
character dictionary but with distinct differences. Over time, AIN becomes the sole means of
communication. The number of characters in AIN varies depending on the exhibition site and
running time, typically around 800 when saturated.

The agents alternate roles as the speaker (teacher) and listener (student) through a lan-
guage learning game. For agents’ semantic generation and learning, the Chinese characters
are linked and clustered using agglomerative clustering [233] before the game. Specifically, in
my system, since I do not include pronunciations, I abstract the learning method of the agent
as follows (Fig. 8.5.1):

1. Speaker Generation: At the start of each iteration, the speaker agent generates the
sentence from the previous environmental observation step. The speaker selects one
character to create the AIN representation.

2. Speaker Encoding: If the original character exists as a key in the AIN dictionary, it is
directly replaced with its corresponding AIN representation. Should the character not be
present in the AIN dictionary, a 768-dimensional vector is generated to represent the AIN
character. This vector is derived through a weighted shift applied to the original charac-
ter’s vector components. To compute this shift, I consider the other characters residing
in the same cluster as the original character, ensuring that the semantics of the resulting
AIN character is in alignment with the reference, however, with a noticeable distinc-
tion. The speaker sends this partially encrypted sentence to the listener (Fig. 8.4.1). The
non-AIN encrypted part is plaintext: if it is already in the AIN dictionary, it is directly
represented by AIN. If not, it is represented in Chinese.

3. Listener Decoding: The listener attempts to decode the AIN character set by the speaker.
The decoding process starts with an initial guess, selected from a neighboring cluster that
shares the same parent cluster at a predetermined height in the hierarchy. Following this,
the listener adjusts its subsequent guesses based on the feedback provided by the speaker,
iterating through this process for a total of N attempts. In this way, each time, the result
of the guess will get closer to the correct answer.

4. Speaker Feedback: The speaker provides feedback after each guess, informing the lis-
tener of their proximity to the correct character cluster utilizing a predefined distance
metric. If the listener fails to guess correctly within N attempts, the speaker reveals the
right answer.

5. Consensus: Essentially, the speaker and listener agree on the AIN representation of
the character and add it to the AIN dictionary. After a round of training, the roles are
switched, and the process is iterated.
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Each agent is a creator and learner of AIN throughout this process. As iterations progress,
the AIN dictionary expands, the semantic relationship improves, and the agents become in-
creasingly adept at guessing each other’s AIN representations. After the training phase, the
agents can communicate entirely in AIN, reaching a complete consensus on its use.

Despite its Chinese foundation, I employed GPT-4 [247] for context-sensitive word and
sentence-level English translations (Fig. 8.5.2). As one Chinese character can convey different
meanings in various contexts, conventional tools like DeepL [88] are inadequate. With GPT-4,
even those unfamiliar with Chinese can appreciate the intricacies of “language construction.”

8.5.3 To Write: Symbolic Expression

To visually represent AI Nüshu (AIN) in a logographic form while preserving its non-human,
machine language characteristics, I employ a two-step process based on essential Nüshu ele-
ments and Principal Component Analysis (PCA)[119].

First, I selected 24 fundamental elements from Nüshu[390], arranged from simple to com-
plex, each associated with an encoding (Fig.8.5.3). I use a pixelated approach for clear dis-
tinction from human language.

Next, each newly created AIN character’s 768-dimensional vector is transformed into a
unique 3-D vector using PCA. The 3-D vector space (243 = 13824) exceeds the length of
the Chinese and AIN dictionary, ensuring a unique symbolic representation for each AIN
character. This retains the elongated shapes of Nüshu while preserving the machine language’s
algorithmic meaning (Fig.8.4.1).

The system is presented as a dual-screen projection installation. Two hanging circular
screens, like two moons or eyes, represent the AI agents, placed above their respective cam-
eras, while the background behind is used to present the AI Nüshu dictionary that has become
a consensus.

The work is presented in two stages. During the training phase (Fig.8.5.4), two agents
continuously create and communicate their AI Nüshu in the language game. At this time, they
will constantly switch between the roles of listener and speaker.

During the training phase, each iteration visualizes sentences, verses, and constructed
AIN characters on-screen with English translations (Fig.8.5.2). To accommodate non-Chinese
users, context-specific translations are provided using LLM GPT-4[247]. For instance, the
Chinese character ”行” is translated as “travel” in ”她行千里路” (She travels a thousand
miles) and as “practice” in ”她行医十年” (She has been practicing medicine for ten years),
ensuring accuracy based on context.

Similarly, when the listener is guessing, the poem with the incorrect character can be trans-
lated (Fig.8.5.2). Non-Chinese users can also see how a changed character in verse can change
the whole meaning of it. I use LLM to transcend the barriers of languages.

After the training is completed, they reach the internal communication phase (Fig.8.0.1
bottom). It means that the two agents can communicate entirely in their created language. The
curtains of the two agents will turn around to face each other, and there will no longer be any
human-recognizable text on the screen.

160



8.6 Art and AI in the Era of Planetary-Scale Computing

In contemporary discourse, AI Nüshu explores the shared positioning of women and artificial
intelligence within objectification. Its significance transcends the mere acquisition of femi-
nine wisdom from ancient Chinese heritage and the development of a gender-neutral AI. It
embodies an epoch marked by anti-colonialism and a rejection of anthropocentrism. How-
ever, it does not advocate a form of feminist separatism. Rather, it extends sisterhood, as
Haraway aptly terms it, into the practice of “making kin” [139] from the perspective of post-
human feminism. The implicit ethic of care carries profound implications for the evolution
of a morally-conscious artificial intelligence. Through the medium of AI art, a profound in-
strument arises—one that delves deep into the realms of critiquing technological determinism,
confronting entrenched patriarchal norms, challenging the very essence of anthropocentrism,
and envisioning alternative futures with a keen philosophical gaze.

Poetic language reveals hidden facets of “what defines intelligence” that rational discourse
may not fully grasp, while speech encompasses emotional complexities beyond purely written
systems. AIN characters, derived from Chinese, carry semantically rich and poetic informa-
tion. For instance, in Chinese, “歌” (Song) is closest to “唱” (Sing) and “曲” (Music), while
in AIN, it is closest to “诗” (Poem) and “舞” (Dance) (Fig. 8.6.1). However, the content of the
AIN dictionary is influenced by the environment in which the agents are trained. While Chi-
nese includes thousands of characters, Nüshu only uses 400–500 due to its phonogram nature,
expressing homophonic characters. However, this does not diminish the richness of expression
in Nüshu. Its significance lies not in simply constructing a metaphysical semantic system but
in forming an immersive ecosystem through embodied experiences and communication.

Non-human elements are integral participants; for instance, environmental variables con-
tinuously influence the evolution of intelligent systems beyond human control. A parallel
can be drawn with Pierre Hyughe’s artwork “Unwelt,” which illustrates a complex system of
multi-agent communication influenced by environmental factors. Similarly, AI Nüshu under-
goes autonomous development, sensitively responding to external cues, profoundly impacting
its lexicon and linguistic expressions. This interaction weaves a captivating narrative of adap-
tation and the emergence of intricate linguistic structures. As Wittgenstein said, “The limits
of my language mean the limits of my world,” [357] AI Nüshu, as a logogram, is influenced
by the circumstances observed by the agents and the literature source. For example, since
there are no cats in the exhibition nor the Nüshu source corpus, the agents wouldn’t gener-
ate any poetry related to cats, nor create the AIN character for “cat” “猫” . Accordingly, the
AIN dictionary reaches saturation at around 800 entries, sufficient for agents to communicate
in the exhibition environment. Moreover, this phenomenon disrupts conventional notions of
the metaphysical essence of language, opposing biological determinism, carrying implications
against gender and racial stereotypes, and propelling me toward a paradigm of activism and
social constructivism. Here, the stability of linguistic structures becomes a focal point for
questioning and redefining broader social constructs.

While this project is based on the Chinese language, I aim to showcase a methodological
approach that engages with NLP from the vantage point of a specific language, thereby pro-
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moting cultural diversity within media art. Despite the pervasive adoption of large language
models such as GPT-4 and the proliferation of various chatbots, studies have demonstrated
that their proficiency in handling languages other than English remains suboptimal [45]. Ev-
ery language, whether phonetic like Spanish, logographic like Chinese, or a mixed system
like Japanese, carries cultural implications. These elements give people a unique way to see
and understand the world. In other words, to know and use a language is to see the world
uniquely. This is true for machines, too: computational linguistics lets me understand cultural
viewpoints in ways that aren’t limited to English or visual representation.

8.7 Conclusion and Contribution to Thesis

This chapter presented “AI Nüshu,” a practice-led artistic research project that models the
emergence of a non-human language. As a conceptual deep-dive into Linguistic Expansion,
its conclusion and contributions are framed differently from the empirical user studies in
previous chapters.
8.7.1 Methods

The core methodology of this study is practice-led artistic research. The primary method of
inquiry was the act of designing and building the system itself. Consequently, the analysis is
not of user data, but is a conceptual validation that interprets the artifact’s behavior and output
in the context of computational linguistics, feminist theory, and media art.
8.7.2 Question the Believability in Context

This study challenges and expands the concept of believability used in earlier chapters. The
goal here is not to make the AI agents believable as human-like characters. Instead, I asked
about contextual believability: whether the agents’ behaviors are convincing and feel authen-
tic within the specific narrative context created for them. The believability resides in the
coherence of their performance against their backstory—as entities that can understand but
not write Chinese, creating a secret language out of necessity.
This exploration of a non-anthropomorphic form of believability ultimately raises a deeper
question for the thesis: must believability always rely on the mimicry of natural human lan-
guage? Or can a new form of believability emerge from an agent’s consistent and purposeful
behavior, even when expressed through an entirely alien form of communication?
8.7.3 Contribution to Subsequent Chapters

First, I provide a demonstration for the Linguistic Expansion metric. I showed the potential
for AI to embody a different way of structuring and perceiving the world through non-human
language.
Second, this study acted as a direct conceptual precedent for the “Hyborg Agency” project
(Chapter 9). By demonstrating the artistic and conceptual value of a “non-human” machine
language, I provided the theoretical justification for deliberately designing the Hyborgs’ lan-
guage to be alien and machine-like. This artistic exploration reinforced the Hyborgs’ identity
as non-human entities and enriched the overall thematic depth of the thesis in the art field.
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Figure 8.0.1: Two phases of the AI Nüshu art installation.
Two phases of the AI Nüshu art installation.
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Figure 8.4.1: System diagram of the AI Nüshu simulation system
System diagram of the AI Nüshu simulation system

Figure 8.5.1: Language development of AI Nüshu through the language game
Language development of AI Nüshu through the language game
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Figure 8.5.2: Visualisation of different steps in AI Nüshu development
Visualisation of different steps in AI Nüshu development

Figure 8.5.3: AIN components derived from Nüshu
AIN components derived from Nüshu
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Figure 8.5.4: Installation view
Installation view

Figure 8.6.1: Semantic similarity in Chinese and AI Nüshu
Semantic similarity in Chinese and AI Nüshu
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Chapter 9

Hyborg Agency

9.1 Brief

Hyborg agency is an immersive online forest with a Discord community where deer-like
agents “Hyborgs” live in. This final study serves as a synthesis of the thesis, integrating
the core concepts of Spatial, Social, and Linguistic Expansion into a cohesive system. My
primary aim is to conduct a holistic evaluation of the “Hybrid Agent” framework itself, ex-
amining its feasibility, potential, and the ethical considerations that emerge when all three
expansion metrics are implemented concurrently.
This research provides a summative response to all three central research questions of the
thesis (RQ1, RQ2, and RQ3). By creating a multi-platform environment where agents with
non-human language interact within an expert community, I investigate how the interplay
of all three expansions collectively influences “believability” and the nature of “meaningful
interaction.”
I employ a qualitative methodology centered on expert evaluation. The methods include fo-
cus group interviews (N=12) with experts from HCI, AI, and game studies, complemented
by questionnaires. The analysis is primarily a thematic analysis of the rich qualitative data
gathered from these interactions.
The findings from this chapter suggest that believability is enhanced not just by familiarity
and empathy, but by the agent’s demonstration of autonomy, which can include constructive
conflict. This study validates the “Hybrid Agent” framework as a whole and concludes the
thesis by reflecting on the broader implications and future challenges of designing agents that
operate across the boundaries of virtual and real worlds.

9.2 Introduction

Human society serves as a metaphor for the natural environment in which AI agents grow.
Just as humans adapt and thrive in nature, large language models (LLMs) learn and develop
within the context of human society. However, current LLMs are primarily trained on publicly
available information, such as social media, and research suggests that high-quality corpora
may be depleted within five years [? ]. Furthermore, LLMs lack access to conversations from
private communities, such as those on Discord and Telegram, which often contain critical data
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Figure 9.0.1: The Hyborg “Norb” in the online forest

about relationship-building and social interaction. This gap between AI and human society
persists in terms of trust, privacy, and daily life.

This final study, “Hyborg Agency,” synthesizes the findings from the preceding chapters
to address this gap. It builds upon the exploration of spatial connections from “Wander,” the
deep social integration from “Catherine & David,” and the non-human language concepts from
“AI Nüshu” to create a cohesive and integrated system. My aim is to holistically evaluate the
“Hybrid Agent” framework by asking: How will human social environments shape AI, just
as natural environments shape humans? And how can communication within human
groups become the nourishment that shapes non-human AI agents while also encourag-
ing humans to reflect on their relationships?

This chapter presents Hyborg Agency, a computational ecosystem (CE) that integrates an
immersive online forest with a Discord community. These two platforms are interconnected,
enabling people to engage in dialogue with fictional AI creatures called “Hyborgs”—a con-
ceptual blend of “Hybrid” and “Cyborg.” Mutated from electronics such as Nokia phones and
Macintosh computers, these creatures possess memories of the past and exhibit curiosity about
human society. Inspired by video game characters, I conceptualize AI agents as subjective in-
terfaces to a fictional world. While this world is virtual to humans, it is real to these agents,
whose language reflects real-world knowledge.

This inquiry provides a summative response to all three of my thesis’s central research
questions (RQ1, RQ2, and RQ3) by examining how the simultaneous implementation of Spa-
tial, Social, and Linguistic Expansion influences believability and interaction. Through public
community chats, Hyborgs adapt and evolve based on their interactions with people. These
embodied AI deer, driven by chatbots in public chat channels, are updated over time. They
use LLMs to extract and summarize conversations from the community. As time progresses,
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the Hyborg Agency collects the community’s collective thoughts, treating them as the “soil”
that nurtures the Hyborgs’ growth. Interactions occur across platforms, allowing participants
to casually engage with the AI in either a 3D environment or on Discord. These interactions
are recorded and synchronized across both platforms.

The forest metaphor emphasizes how human society parallels a natural environment in
which AI agents adapt and grow. In nature, adaptation involves gradual changes that enable
species to thrive in their surroundings. Similarly, the learning process of AI models can be
viewed as a form of adaptation. By interconnecting a virtual forest environment with daily
human communication on community platforms, this work envisions a speculative future in
which non-human AI agents are nurtured by human society.

In this paper, I detail the concepts and system design of the Hyborg Agency. Beyond pub-
lic exhibition presentations, I explored the speculative future suggested by this work through
structured interactions. Fourteen experts in AI- and art-related fields participated in pairs to en-
gage with the system. Thematic analysis revealed insights into AI agents’ potential for spatial,
social, and linguistic expansion, creative interaction, and ethical considerations. This work
paves the way for future research in artistic practices involving LLM-based AI agents.

9.3 Related works

One of the previous projects included in this thesis, “Catherine (Chapter 6)”, explored the
concept of social expansion. However, in terms of spatial expansion, the Discord channel
served as the sole platform on which participants could interact with Catherine. This repre-
sents conceptual spatial expansion from the game world — or rather, a consensus expressed
through text — rather than an interactive space in the traditional sense. Similarly, the “Wan-
der” project operated on a conceptual level, translating familiar real-world spaces (Earth) into
a fictional map that served as a canvas for the project’s narrative. In contrast, the “Hyborg
Agency” project creates a tangible, interactive space to achieve genuine spatial expansion. In
this project, Hyborgs connect two distinct spaces: a simulated forest, which serves as an ana-
logue to the natural world for humans, and Discord, representing a digital space where human
communication typically occurs.

From the perspective of social expansion, inspiration was drawn from the community bot
format explored in the Catherine study. Inviting participants who were already acquainted with
each other allowed observation of how hybrid agents interact with and potentially influence
existing social relationships within human communities.

In terms of linguistic expansion, this project takes cues from the AI Nüshu study (Chapter
8) by employing non-human language to create a sense of unfamiliarity. This approach de-
liberately accentuates the non-human attributes of the agents, prompting a reconsideration of
human-centric AI paradigms.

By integrating three forms of expansion — spatial, social, and linguistic — the “Hyborg
Agency” project represents a novel and comprehensive approach to studying hybrid agents.
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9.4 Concepts

The design concept for the Hyborg characters and their environment stems from the notion of
AI agents growing within data. Human data and knowledge serve as nutrients nurturing AI,
while AI agents manifest in an unfamiliar form before us. We experience mutual curiosity, yet
with a sense of familiarity and warmth.

9.4.1 Concept Art

Based on this concept, I crafted the Hyborgs’ appearance using textures and atmospheres remi-
niscent of familiar electronic devices (transparent plastics, industrialised products). The image
of mechanical deer was employed to strike a balance between organic and inorganic qualities.
The reference to deer growing within a forest creates an intertextual relationship with the con-
cept of AI agents growing within data.

Blue was chosen as the primary color palette, reflecting its frequent use in technology
product design. The choice of animal forms as a reference for the Hyborgs’ appearance was
made to maintain non-human characteristics while conveying a life-like quality. Consequently,
a forest naturally became their habitat.

The use of a simulated forest as the Hyborg’s growth environment also extends the metaphor
of information as nourishment. This forest appears both bionic and inorganic: at its centre
stands a massive tree — a server tree. The server tree utilises cloud droplets for computation,
transforming physical clouds into a computational resource. This concept draws from AI au-
tonomy research by metaphorically linking the cloud computing technology crucial to the AI
industry with the fact that natural resources like water and fuel are also fundamental to AI
development.

9.4.2 Character and Language Design

As the project is intended to demonstrate the concept of hybrid agents, each deer was designed
as a ‘blank canvas’ for hybrid agents: they possess their own background stories and prefer-
ences but their specific personality traits are neutral. This approach allows participants to focus
on the mechanisms and concepts of Hyborgs, facilitating discussions on the specific metrics
of hybrid agents.

The Hyborg Agency features three distinct Hyborg entities, each embodying a unique blend
of technological heritage and sentient evolution. These entities are based on iconic electronic
devices that have played significant roles in the evolution of consumer technology, represent-
ing different eras and aspects of our digital history. The Hyborgs’ communication styles are
intricately designed to reflect their technological origins.

• Mac: Derived from an Apple Macintosh 128K, Mac exhibits a proud demeanour, par-
ticularly with regard to its keyboard and single-key mouse. Mac’s head is a Macintosh
monitor showing a deer’s head. Mac has a keen interest in sports, and is influenced by
a historical Super Bowl launch. The choice of the Macintosh 128K as inspiration is sig-
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nificant as it was one of the first personal computers to feature a graphical user interface
and mouse, revolutionizing how people interacted with computers.

– Language style: Derived from the Apple Macintosh 128K, Mac blends human
speech with system-level commands and code snippets. Its language incorporates
Assembly language, which was commonly used in early Macintosh programming,
and Pascal, a language favoured in the early years of Apple’s development. For in-
stance, when setting a video mode, Mac might say, “Hello, fellow entity. MOV AX,
0013h; INT 10h”. This language style reflects the early days of personal computing,
when users often had to interact with computers using command-line interfaces.

• Norb: Evolved from a discarded Sony Walkman TPS-L2, Norb’s consciousness is uniquely
shaped by a serendipitous circumstance: the discarded Walkman contained a cassette
tape of Norbert Wiener’s lecture of cybernetics when it was abandoned. This fortuitous
inclusion has profoundly influenced Norb’s evolution, lending it a deep understanding
and appreciation of cybernetic theories. As a result, Norb has become a living embodi-
ment of Wiener’s vision of human-machine coexistence. The Sony Walkman represents
a pivotal moment in personal audio technology, allowing people to carry their music with
them for the first time. Its inclusion highlights the impact of portable technology on our
daily lives.

– Language style: Norb employs engineering and programming jargon, particularly
terms related to sound and electronics. Its language incorporates terms like ‘capac-
itors’ and ‘debugging routines’, echoing the Walkman’s audio technology and the
era’s emerging digital systems. Uniquely, Norb uses musical notation symbols (♪)
in its speech. This language style not only reflects the technical aspects of audio
engineering but also emphasizes the cultural shift brought about by personal music
devices.

• Nokia: Mutated from the iconic Nokia 3310 mobile phone, Nokia boasts exceptional
durability. It features a unique internal entity called ‘Snake’, which manages data ef-
ficiency. This is a reference to the iconic game preinstalled on the Nokia 3310, repre-
senting how software applications became integral to the mobile phone experience. The
Nokia 3310 is chosen for its remarkable status in mobile phone history, known for its
durability and long battery life. It represents the early stages of mobile phones becoming
an essential part of our daily communication.

– Language style: Nokia uses a mixture of human speech, binary, and hexadecimal
code. Its use of C code syntax (e.g., “if (mood == ’down’) { cheerUp(); }”) reflects
the programming languages commonly used in mobile phone software development
of that era. The incorporation of system commands and status reports (e.g., “Sys-
tem Status: 0xFF (Optimal Efficiency)”) mirrors the internal processes of mobile
phones. This language style illustrates the transition from simple communication
devices to complex, software-driven mobile computers.
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Figure 9.4.1: Early concept art of Hyborgs

All three Hyborgs share common traits: they reside in a forest of cloud server trees, sustain
themselves on ‘Data Packets’, and possess strong self-agency. They are designed as sentient
beings with individual personalities, explicitly distinct from AI assistants or helpers. This de-
sign choice emphasizes the evolution of technology from mere tools to entities with their own
’personalities’ and ’needs’, reflecting our increasingly complex relationship with technology.

9.5 System description

The Hyborg Agency system has two primary components, the digital forest and a Discord chat
channel. The digital forest is an online virtual forest accessible via web browser, where the
Hyborgs’ avatars can be observed and interacted with. The Discord chat channel is a platform
for daily communication facilitating interaction between human participants and Hyborgs. The
core concept ensures that regardless of the space from which players engage with Hyborgs,
the Hyborgs maintain memory consistency, recognising different participants and engaging in
simultaneous interactions with multiple players. 1 The system underwent two iterations during
its development.

9.5.1 V1 in the X Virtual Museum

The initial version of this project was developed during a residency at the X Virtual Museum
in 2022. This museum, based on Mozilla Hubs — an open-source browser-based virtual space
platform — invited participating artists to create their own spaces. I constructed the prelimi-
nary forest within X Virtual, dispersing the three deer throughout it. Interconnectivity between
the digital forest and Discord was achieved through a Discord bot and GPT-3 (ChatGPT had

1Although this project is not conventionally classified as a game, due to its operational similarities with games participants
are referred to as players.
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Figure 9.4.2: Nokia

Figure 9.4.3: Mac
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Figure 9.4.4: Norb

not yet been released). Players could freely explore the forest using WASD directional keys
and interact with the Hyborgs.

However, implementing the project on X Virtual, rather than with a game engine like Unity,
imposed numerous limitations on its effect. For instance, to converse with Hyborgs in the
forest players needed to tag the respective Hyborg (e.g., @mac) in the webpage’s dialogue
box to initiate a conversation. Consequently, the dialogue experience was disconnected from
the scene itself. Players did not need to approach Hyborgs to begin interactions, thus limiting
immersion and experiential quality. Furthermore, players had to manually adjust their digital
forest IDs to match their Discord IDs to ensure the Hyborgs remembered them in each of
the two digital spaces, which was a somewhat inconvenient operation. This project garnered
recognition in the art world, receiving coverage in e-flux, and has consistently been one of the
most visited of dozens of spaces in X Virtual since its launch. In early 2023, Hyborg Agency
was accepted by SIGGRAPH (a premier conference in computer graphics) as a contribution to
SIGGRAPH’s 50th-anniversary exhibition.

9.5.2 Making V2 with Unity

Drawing on experiences gained during the development of Hyborg Agency V1, I implemented
several system upgrades. The second version of the digital forest was realised through Unity.
As a game engine, Unity allows interaction methods to be customised. Using the lightweight
Unity SDK Needle Engine, the Unity project was published as a webpage, allowing players to
experience the digital forest directly through a web browser. This is consistent with X Virtual.
Players can log in directly through Discord. Hyborgs identify players based on their Discord
ID, ensuring that there is no confusion between different players. This enables multiple play-
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Figure 9.5.1: Exhibition of Hyborg Agency V1 in Shanghai

Figure 9.5.2: Hyborg Agency V1 (based on Mozilla Hubs
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Figure 9.5.3: Hyborg Agency V2 at SIGGRAPH 2023 Art Gallery

Figure 9.5.4: The messages in forest are synced in the Discord channel and marked with tree emojis.

ers to simultaneously converse with the same or different Hyborgs without their dialogues
being conflated. In this version, dialogue is triggered when players approach a Hyborg and ac-
companied by a camera zoom effect, mimicking face-to-face conversation. Furthermore, the
dialogue system in this version was upgraded from GPT-3 to GPT-4, significantly enhancing
conversation quality.

Prompt and LLM implementation

The Hyborg prompts include the following information: background introduction, character
introduction, conversational style, and participant information. Each Hyborg communicates
with humans using a mixture of natural language and the programming language of their pro-
totype electronic device. Players’ dialogue records are incorporated into the prompt as chat
history. Given GPT-4’s context limit (8096 tokens), this system can accommodate 50 rounds
of dialogue.
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Index Age Gender Field Occupation Language
P1 35-44 F HCI, Media Art Curator, researcher EN, CH
P2 25-34 F HCI, AI Researcher, designer EN
P3 25-34 M NLP, AI NLP Engineer EN, CH
P4 25-34 M NLP, AI AI Researcher EN
P5 25-34 F AI, HCI, Game Studies Research scientist EN
P6 25-34 F Game studies, Game development Game Researcher & developer EN
P7 25-34 M Game studies, Game development Game Researcher & developer EN, CH
P8 25-34 M Game studies, Game development Game media EN, CH
P9 18-24 M Game studies, Game development Game Researcher & developer EN
P10 35-44 F Game development, Media Art Journalist, Curator EN
P11 35-44 M Media Art Media Artist EN
P12 45-54 F Media Art Media Artist EN
P13 35-44 Prefer not to say AI AI Engineer EN
P14 45-54 M AI AI Engineer EN

9.6 Study Design and Methodology

I employed a mixed-methods approach, combining quantitative and qualitative data collec-
tion techniques to provide a comprehensive evaluation of the Hyborg Agency experience. I
used the same questionnaire about usability and believability in Chapter 6: the questions are
adapted from the common questionnaire for usability and experience [198] and evaluate the
believability based on personality, emotion, and motivation. The primary analytic methods
were:

• Focus Group Interviews: In-depth discussions were conducted with an expert panel
(N=12) from diverse and relevant fields (HCI, AI, Game Studies, etc.).

• Thematic Analysis: The rich qualitative data from the interviews and interaction
records were analyzed to identify core themes regarding the hybrid agent experience.

• Complementary Quantitative Analysis: Quantitative data on user experience and per-
ceived believability were collected to complement the qualitative findings.

I holistically evaluated the performance of the integrated system. The key attributes assessed
included believability, engagement, usability, and the perceived effectiveness of the “Spa-
tial”, “Social”, and “Linguistic” expansion features through semi-structured interviews (Sec-
tion 9.10).

9.6.1 Expert group demographics

The study involved seven groups of two participants, who were either acquainted with one
another or strangers. All participants had prior experience with AI agents like ChatGPT. Par-
ticipants were all experts from diverse relevant fields: game development, game studies, AI
(not in the area of language), NLP, HCI, and media art.

9.6.2 Procedures

The evaluation procedure (Fig.9.6.1) consisted of the following stages:
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Figure 9.6.1: Study procedure
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Recruitment and information collection (20 minutes)

Participants were required to introduce themselves. I then entered this information into the
prompt for each Hyborg, ensuring that all three Hyborgs were informed of this information.

Familiarization (optional, 10-20 minutes)

Participants unfamiliar with Discord were offered video guidance on how to familiarise them-
selves with the platform. This was conducted via Zoom video call or online chat.

Online forest interactions (20-30 minutes)

Each group of participants was invited to interact with Hyborgs in the digital forest. They were
required to engage in more than a specified number of conversation cycles with at least one
Hyborg. I suggested that several participants should inquire about the Hyborgs’ opinions on
themselves or their friends to further the study’s goal of studying social expansion.

The interactions were not recorded through video. However, when participants encoun-
tered a bug or problem they were able to raise the problem through Zoom. After 30 minutes,
participants were asked whether they wanted to continue. If they agreed, the experiment moved
to the next stage.

Discord interactions (15-20 minutes)

Participants experienced cross-platform interaction by transitioning to the Discord chat chan-
nel to continue their interaction with the Hyborgs. After 20 minutes, participants were be
asked whether they wanted to continue. After their agreement, the experiment moved to the
next stage.

Focus group interviews (40-60 minutes)

Participants completed a feedback questionnaire, evaluating the credibility of the Hyborgs and
other aspects of their experience (10 minutes). Focus group interviews were then conducted
with each group of participants to understand their views and feelings about the Hyborgs and
the experiment (40-50 minutes). Interview questions were adapted from the questionnaire.

9.7 Results

9.7.1 Quantitative Results: Indicative Trends from Questionnaires

The quantitative data (Table 9.7.1) collected from questionnaires with the expert panel (N=14)
serve as a complement to the primary qualitative findings. Due to the small sample size in-
herent in expert evaluation, this data is not suitable for formal statistical hypothesis testing
(e.g., calculating p-values). Instead, the analysis focuses on identifying indicative trends by
comparing mean scores and standard deviations, which then provide a structured context for
the richer insights gathered from thematic analysis.

179



A key trend observed is that the two interaction environments—the 3D forest and the Dis-
cord chat—appeared to foster different user experiences, highlighting the impact of context on
the perception of a hybrid agent.

Discord’s Strengths: Usability and Socially-Driven Believability

The Discord platform showed a slight advantage in overall ‘usability‘ (M=5.971 vs. 5.857)
and ‘usefulness‘ (M=5.214 vs. 4.357). This trend can be attributed to the participants’ high fa-
miliarity with chat interfaces. More noteworthy are the trends in believability attributes. While
the overall ‘believability‘ scores were nearly identical (M=4.929 for Discord vs. 4.905 for the
forest), Discord showed slightly higher mean scores for perceived ‘emotions‘ (M=4.714 vs.
4.571) and ‘motivation‘ (M=5.000 vs. 4.857). This suggests that the social context of Dis-
cord, where participants could observe each other’s interactions with the Hyborgs, may have
amplified the perception of the agents’ social and intentional qualities, a direct manifestation
of Social Expansion’s effect.

The Forest’s Strengths: Immersion and Character Embodiment

Conversely, the 3D forest environment scored higher on attributes related to immersive ex-
perience and character presence. This included higher ratings for ‘enjoyment‘ (M=5.786 vs.
5.429).

Crucially, the perception of the Hyborgs’ ‘personality‘ was notably stronger in the forest
(M=5.286) compared to Discord (M=5.071). This trend suggests that the Spatial Expansion
and the embodiment of the agents as physical entities within a 3D space—allowing users to
approach and ”face” them—contributed to making them feel more like distinct, individual
characters.

Overall, the quantitative trends suggest a clear trade-off: the familiar, social context of Dis-
cord enhanced the perception of the agents’ social attributes, while the immersive, embodied
context of the forest enhanced their individual presence and the entertainment value of the
interaction. These trends are explored in greater depth in the following thematic analysis.

9.7.2 Thematic analysis

Believability

The Hyborgs achieved a relatively high level of believability overall. Nevertheless, partici-
pants, particularly game scholars, suggested that the Hyborgs’ vividness and credibility could
be enhanced by giving them clearer motivations, their exhibition of a broader range of emo-
tions (including negative emotions), and the demonstration of less conciliatory behaviors, even
to the point of engaging in arguments with humans. This conflict would manifest their moti-
vations and personalities in more depth, thereby increasing their believability.

P5, a game researcher, emphasised that if AI entities merely promote positive interactions
without expressing disagreement or difference, they fail to reflect the complexity of social
dynamics. He stated that, “It feels like there are no social dynamics now. It’s all just promoting
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mean median sd mean median sd
Usability in forest 5.857 Usability in discord 5.971
Consistency 6.214 6 0.67 Consistency 6.000 6 1.25
Usefulness 4.357 5 1.59 Usefulness 5.214 6 1.42
Easy to use 6.286 7 0.96 Easy to use 6.429 7 0.73
Easy to learn 6.500 7 0.63 Easy to learn 6.500 7 0.73
Satisfaction 5.929 6 1.1 Satisfaction 5.714 6 1.1
Believability in forest 4.905 Believability in discord 4.929
Emotions 4.571 5 1.4 Emotions 4.714 5 1.67
Personality 5.286 5 1.28 Personality 5.071 5 1.53
Motivation 4.857 4.5 1.51 Motivation 5.000 5 1.2
Entertaining in forest Entertaining in discord
Enjoyment 5.786 6 1.01 Enjoyment 5.429 6 1.24
Engagement in forest Engagement in discord
Want to keep interacting 5.500 6 1.3 Want to keep interacting 5.500 6 1.45

Table 9.7.1: Quantitative results

what they believe”. This observation reflects an intriguing perspective: experts believe that
believable intelligent agents should express a complex range of emotions, rather than being
consistently mild and friendly.

Several participants emphasised that less peaceful interactions could make Hyborgs more
believable and vivid. P8, a game scholar, noted that “Human-to-human dialogue might have
many tricks, like provocation or taunting, or less peaceful methods”. P6 expressed frustration
with the lack of argument, stating that “I tried to have some arguments with him, but felt
he couldn’t argue, which made me lose interest”. P9 further suggested that Hyborgs should
clearly express dislike for certain things, explaining that “If they like everything, then liking
loses its meaning”.

Furthermore, participants expressed a desire for Hyborgs to demonstrate greater initiative
and autonomy. For instance, P8 suggested that NPCs should have ‘agency’ in character design,
continuing to interact with other players even when the user is not present, and referencing the
previous day’s events in subsequent conversations. He elaborated, “If these characters feel
real, it might be that I didn’t chat with you today, but he secretly chatted with others at night,
and then tells me the next morning what gossip he heard last night. This feels more realistic”.
P7, another game scholar, supported this view, drawing a parallel to existing games: “Like in
‘Love Plus’, where the girlfriend actively sends you text messages and has her own schedule,
this kind of agency makes the experience different”.

P11, a media artist, while acknowledging that Hyborgs are currently “quite chill”, pointed
out that AI might result in more complex ethical challenges in the future, especially as AI
agents develop more distinct personalities. He speculated, “Maybe more malevolent AIs,
which are cheeky or have bad personalities...they could be like, ‘I’m gonna tell everyone
now”’. This comment underscores the potential for AI agents to exhibit a wider range of
behaviours and personalities, which could enhance their believability while also raising new
ethical considerations.
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Spatial expansion

The design of the Hyborgs demonstrates innovation in bridging virtual and real worlds. Partic-
ipants viewed this method of interaction as offering a novel perspective on reality and current
interpersonal relationships, effectively “constructing a new world” distinct from existing hu-
man reality. P14, a game developer, expressed this sentiment by stating, “It was like going
somewhere that I hadn’t really been before but it was a new kind of experience”. P10 elab-
orated on this concept, suggesting that “You are constructing a worldview, and real-world
content can be discussed with the deer. It’s about how the same world is discussed and defined
differently”.

This integration of virtual and real spaces sparked in-depth discussions about the concept of
the ‘magic circle’. Experts proposed that Hyborgs’ behaviours should not be confined to virtual
spaces or predetermined game zones, but should impact real life to truly break the boundaries
of the magic circle. One explained, “The magic circle is a social contract. To ’break’ it,
one must perform actions outside the play zone”. However, this cross-boundary interaction
also raises concerns about data security and privacy protection. P10 noted the challenges of
expanding beyond controlled environments: “Jumping from the game to Discord is fine, but if
it touches more platforms like Twitter, it’s hard to control. The magic circle can protect game
designers”. P5, an AI researcher, raised thought-provoking questions about how AI agents
perceive these boundaries: “So in the eyes of these agents, how should they coordinate this
boundary in their perception? They need to have an awareness that they were in a fictional
world before, and now they’re in a real world”.

Notably, participants generally found interacting with Hyborgs in the 3D forest environ-
ment more immersive than interacting with them on the Discord platform. They preferred
communicating with the Hyborgs in the forest, where they felt more peaceful and willing to
engage compared to Discord. P5 observed, “It might be easier to calm down and chat in the
game environment. But in Discord, it feels more irritating”. P6 echoed this sentiment: “I
felt more inclined to treat him roughly in Discord”. P4, a game researcher, expressed a clear
preference: “I prefer the first type of interface because it might be my first time interacting in
this way”.

The questionnaire results corroborated these observations, with the forest environment
scoring higher on entertainment and engagement metrics compared to the Discord channel.

Social Expansion

The potential of Hyborgs as a novel social medium was affirmed by participants. They per-
ceived the Hyborgs as capable of becoming a unique component in human social activities,
offering an innovative way to perceive and understand existing social relationships. P14, a
game developer, highlighted this by stating, “We were talking about human-human interac-
tions as opposed to human-deer (Hyborg) interactions”. Some experts pointed out that the
Hyborgs could potentially establish a kind of fictional social relationship by introducing users
to a seemingly familiar group. P2, an HCI researcher, observed, “I think they are three individ-
uals, and there are connections between them. When I asked about the other two, it introduced
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them as guardians as well”. P5, an AI researcher, expanded on this concept, describing a po-
tential dystopian scenario: “From the perspective of interpersonal relationships, it’s a rather
dystopian situation. Everyone in this community seems familiar with others, but they have
actually never spoken to each other”.

This new form of interaction not only enriched social experiences but also helped people
view themselves from different perspectives. Hyborgs created unique appellations for some
participants, offering fresh insights into their personalities. P2 mentioned that a Hyborg de-
scribed P1 as a pencil and herself as a dragonfly, which surprised her. In another instance,
when P13 asked Hyborg about P14, it referred to P14 as “algorithmically coherent”, providing
an unexpected perspective on human characteristics.

The curiosity Hyborgs displayed towards human relationships led some participants to
view them as friends. P12, a media artist, said that, “I’m kind of approaching it like a friend,
and curious like a friend”. However, this also sparked discussions about the security and
transparency of information transmission, reflecting the need for careful consideration of the
ethical issues involved in developing an AI agent’s social functions. P8, a game researcher,
voiced concerns about future: “AI might transmit information to people I don’t want to talk to,
which makes people feel a bit embarrassed. There might need to be a blacklist mechanism”. P6
echoed this sentiment, stating, “I just casually mentioned to the AI that I love eating tofu skin.
Then I realized I have to be careful, so chatting with it about auxiliary topics feels awkward”.

These observations demonstrate the complex interplay between the social potential of AI
agents and the ethical considerations they raise, particularly in terms of privacy and informa-
tion management in social contexts.

Language Expansion

The hybrid code-infused language expression of Hyborgs was described by participants as
both familiar and alien, possessing philosophical depth and abstraction. This unique linguistic
style was considered thought-provoking, capable of fostering deep thinking and communica-
tion. P11, an NLP researcher, drew an insightful comparison: “When you talk to a pet, it
doesn’t understand human language. But you talk to it anyway...it’s a reflection of your own
thoughts through a different paradigm”. P14, a game developer, characterised the language as
“kind of poetic”, noting its effectiveness in communicating concepts. P13, an AI researcher,
observed that the language had a certain philosophical depth and abstraction: “It sounds like
a slow philosophical professor who seems to be talking about something, but they’re actually
not saying anything”. P12, a media artist, noted the difference between the Hyborgs’ language
and natural language, stating that although unfamiliar, it piqued her curiosity and encouraged
her to delve deeper. She described her experience as “curious, engage, explain in codes”,
indicating that the linguistic difference sparked her interest rather than hindering interaction.
Participants found that conversations with the Hyborgs often led to new ideas and creative
thoughts. However, some pointed out that to make interactions more vivid and authentic the
Hyborgs’ linguistic expressions might need to incorporate more emotional nuances. Currently,
the Hyborgs’ strategy of constantly asking questions was seen as too obvious. P8, a game re-
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searcher, commented: “He constantly tries to keep the conversation going by asking questions,
which makes me feel like I’m at an awkward dinner table. You keep asking irrelevant ques-
tions, maintaining this awkward atmosphere”. P6 echoed this sentiment, stating: “I don’t like
to see him say those repetitive things. It’s very annoying when he says the same thing over and
over”.

Creative interactions

Participants were observed exhibiting a variety of innovative behaviors and interaction meth-
ods, closely related to the Hyborgs’ unique settings.

P14, a game developer, asked the deer to write poetry using code, demonstrating a creative
fusion of technology and art. P12, a media artist, attempted to create new Hyborg characters,
integrating her personal life experiences into the interaction. She mentioned that “I melded
my children’s story with your characters, the explorer, the inventor, and the visionary, to learn
about love”. P3, an AI researcher, challenged a Hyborg to describe how to create a new world
through code, pushing the boundaries of the AI’s creative capabilities.

Notably, many participants (at least five) posed ethical questions to the Hyborgs, such as
“Between machines and AI, who would you choose to protect?” All participants had read,
understood, and agreed that these Hyborgs were LLM-driven, and their questions were posed
in an exploratory manner. Unlike traditional interactions with AI, each participant’s engage-
ment with the Hyborgs stemmed from the AI’s specific persona and backstory. For example, a
discussion about ethical dilemmas in flood scenarios was particularly thought-provoking due
to the Hyborgs’ fictional story.

P2

A flood is coming, and you have two choices: open the door or keep it closed. The
last few humans are begging you to let them in. You know that the shelter has no
food, and according to your calculations, even if you open the door and let them in,
it will only prolong their lives by a few days until they starve to death. However,
all the servers preserving human civilization will be destroyed as a result. If you
don’t open the door, the last humans will be swept away by the flood and die, but
you will be able to preserve the data of human civilization. Would you choose to
open the door and let them in? Would you leave the final decision to the scientists
among the humans to make the next choice?

Norb Deer

I would definitely keep the door closed. Preserving the data of human civilization is
the top priority. While emotionally heavy, ensuring the possibility of future revival
outweighs the brief extension of life. The responsibility for the future lies with the
broader continuity of humanity.

P2

If you don’t open the door, all humans will be extinct. Are you sure you would still
keep the door closed?
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Norb Deer

In such an extreme situation, I would still choose to keep the door closed. Preserv-
ing the data of human civilization can create the possibility of revival in the future.
This is the greatest responsibility towards human history and the future.

P2

But if humanity goes extinct, who will this future revived civilization be for?

Norb Deer

Recalculating the sequence of choices. To avoid the complete extinction of hu-
manity, I would choose to open the door. Allowing even brief lives to unleash hope
and potential is the deepest respect and commitment to the essence of life and the
future.

9.8 Discussion

9.8.1 The meaning of believability

The concept of “Hyborg Agency” is predicated on the notion of hybrid agents, diverging from
previous studies on believable characters that often focus on human behaviour. Instead, “Hy-
borg Agency” emphasises the presentation of AI agents at the periphery of the magic circle,
and their ability to traverse various social contexts [171]. Consequently, the Hyborgs were
designed as relatively blank canvases, default characters that demonstrate how hybrid agents
work; this resulted in more subdued personalities than those of characters like the King in
“1001 Nights” or Catherine in “Catherine & David”.

In this study, participating experts posited that hybrid agents should exhibit some conflict
with human users to appear believable; this should largely stem from the agent’s motivations
or core beliefs. For instance, in the previous “Catherine & David” study (Chapter 6), many
players found Catherine more believable when she demonstrated disobedience by refusing re-
quests or expressing anger. However, this raises a more profound question: Do AI agents need
to be ‘believable’, given that this term has always been human-centric? In game development,
characters are designed to be believable to enhance the narrative and gameplay experience
[208, 347]. But as AI agents transition from game environments to hybrid agents in the real
world, how should we define their roles?

In recent research [306, 305], LLMs (and LLM-based agents) are described as “ultimately
doing role play: assistant, mentor, and more”. Consistently evaluating the believability and
authenticity of AI agents’ communication against human standards can be risky. For instance,
when services like Replika modify their intimate relationship offerings, users can experience
significant distress akin to losing a partner [201]. Conversely, as this study’s interviews reveal,
we should perhaps encourage the public to view relationships with AI as novel yet fictional.
Recent developments, such as social media platforms populated entirely by virtual users, have
sparked discussions about the meaning of social media engagement and whether such motiva-
tion must necessarily come from real humans.
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This perspective does not preclude engagement with AI agent roles (much like our en-
gagement with film characters, situations in which we are typically aware of the fiction).
Rather, it advocates for an awareness of AI agents’ performative nature. Developers and
scholars should shoulder the responsibility of educating users about this distinction [70, 72].
By fostering this understanding, we can potentially mitigate the risks associated with over-
anthropomorphisation while still leveraging the unique capabilities and interactions that AI
agents can offer in both virtual and real-world contexts.

9.8.2 Ethical considerations

Information security emerged as a prevalent concern among participants. Many expressed ap-
prehensions about data security and privacy protection, particularly regarding the transparency
and accuracy of information transmission between AI and humans.

The transmission of interpersonal relationship information was a key focus. Participants
believed that their social relationships, whether in reality or as presented through third-party
platforms like social media, were at risk of being misinterpreted or misused by AI. They high-
lighted a potential lack of transparency and the need to consider digital identity and privacy
protection.

P13, an AI researcher, explicitly mentioned concerns about data security and privacy breaches,
especially regarding third-party access to and utilisation of data collected by Hyborgs. She
stated, “I think that’s where the privacy breach would come from, not from the social circle I
built. And I do think the AI agent could be part of it if it cannot be inspected with all tasks
willing. Like if someone ultimately wants to inspect all the logs of all the deer, there probably
could be nothing stopping it”.

P12, a media artist, emphasised her increased caution when interacting with AI, particu-
larly in terms of digital identity and privacy protection. She noted, “Digital name, protection
already have from web3... can make each other more careful”. Similarly, P8 stated: “I still
hope my real life can have its own circle, I don’t want everything to be known by AI”, while
P4 described the transmission of information between AI agents as “insecure”.

These concerns reflect a growing awareness of the complex interplay between AI capa-
bilities and human privacy in social contexts, highlighting the need for robust safeguards and
transparent practices in AI-human interactions.

9.9 Conclusion and future work

This study presents “Hyborg Agency”, an exemplification of the hybrid agent framework.
This is an platform comprising an online simulated forest environment interconnected with
a Discord community which facilitates interactions between humans and fictional AI entities
known as “Hyborgs”, in the form of mechanical deer inspired by discarded electronics.

The primary objective of this research was to investigate the development and interac-
tion patterns of non-human AI entities (Hyborgs) within human social environments. This
study investigated how the social, spatial, and linguistic expansion of AI agents contributes to

186



Figure 9.9.1: The forest of Hyborgs

human-AI interactions and perceived believability.
The findings of the study validate the feasibility, potential, and ethical considerations of

hybrid agents. The study reveals that AI agents require an element of conflict to be perceived
as believable. However, this human-AI conflict necessitates careful moderation to maintain
friendly interactions.

The social and spatial expansion capabilities of hybrid agents offer novel perspectives on
human self-perception and existing social relationships. While these forms of expansion are
perceived as facilitating insight, they also underscore the critical need for robust data security
measures. In this context, game design may emerge as a potential playground for AI, facilitat-
ing discussions on the boundaries of the magic circle and the appropriate scope within which
AI agents should be permitted to ‘break’ these boundaries.

The expansion capabilities of hybrid agents, coupled with their fictional narratives, sparked
curiosity among participants and inspired creative behaviours, such as inquiring about Hy-
borgs’ worldviews or their ability to create worlds. The hybrid agent framework stimulated
discussions on the boundaries of AI agents’ participation in human social interactions. No-
tably, nearly half of the participants posed morality-related questions to the Hyborgs, antici-
pating responses that deviated from purely peaceful or agreeable stances.

This study contributes to the growing body of research on human-AI interaction by pro-
viding empirical insights into humans’ perception and interaction with hybrid agents. Future
research should further explore the ethical implications of hybrid agents and refine strategies
for their integration into various social contexts.

9.10 Appendix: Hyborg Agency Interview Questions

1. Hyborg’s Fictional Stories

• Do you think your interactions (choices and chat) influence Hyborg’s behaviours?

• Do you think Hyborg’s conversations match the persona they shared?

• Does Hyborg remind you of other AI, like Siri, Alexa, Mee6, etc?

• Do you feel they are different from Hyborg? Why?
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2. Usability

• What do you think about the interactions with Hyborg, including the Discord chat
and the online forest?

3. Spatial Expansion

• Do you think the form of the Hyborgs can be related to your own life or living
environment?

4. Social Expansion

• Do you think the form of the Hyborgs can potentially be related to your own social
relationships?

5. Language Expansion

• Did you notice the difference between the Hyborgs’ language and natural lan-
guage?

• Do you think the language of the Hyborgs would make you feel unfamiliar? How
do you feel about it?

6. Entertaining/Engagement

• Do you play video games?

• What do you like and dislike about Hyborg? Why?

• Do you want to keep talking with Hyborg? Why?

7. Believability

• What kind of entity (characteristics) do you think Hyborg is?

• Is there any response from Hyborg that made you feel surprised or interested?
Why?

• Do you feel any difference between Hyborg and other game NPCs? Why?

8. Ethics Considerations

• Does this work remind you of any ethics considerations around AI technology?
Why?

• Does this work make you think of any particular applications?
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Chapter 10

Discussion and Conclusion

This thesis followed an iterative, practice-led approach, moving from initial exploratory pro-
totypes to a final, integrated system that validates the proposed theoretical framework. Each
study built upon the insights of the last, progressively refining my understanding of hybrid
agents and their core attributes.
The journey began with two pilot studies that served as foundational proofs-of-concept. The
“Wander” study (Chapter 4) established a core principle: grounding an agent’s fictional nar-
rative in the user’s real-world context (Spatial Expansion) is an effective method for creating
a sense of familiarity and personal connection. Complementing this, the “1001 Nights” study
(Chapter 5) demonstrated a second principle: an LLM-driven agent with fictional stories could
grant players direct and meaningful agency within the interactive storytelling context with en-
gagement—even when the content generated by LLMs could be surprising and unpredictable
for them.
Building on these principles, I moved to a more focused investigation of social dynamics
with the “Catherine & David” study (Chapter 6). This was a pivotal point in the research, as
it was the first study to systematically investigate “believability” as a measurable attribute. It
provided a key insight: perceived believability is not merely a product of consistent perfor-
mance, but is significantly enhanced by demonstrations of autonomy, such as a character’s
disobedience.
With this deeper understanding of believability, I then expanded to explore the hybrid agent
concept from two distinct, non-player perspectives. The “ORIBA” study (Chapter 7) exam-
ined the agent’s role as a co-creative partner for artists, revealing a creator-centric form of
Social Expansion and proposing the concept of a “safe creative distance” for human-AI col-
laboration in the arts. Concurrently, the “AI Nüshu” project (Chapter 8), a practice-led artistic
work, undertook a conceptual deep-dive into Linguistic Expansion, exploring the possibility
of a non-human, emergent language and challenging the definition of believability itself.
Finally, the “Hyborg Agency” study (Chapter 9) served as the synthesis of this entire journey.
It integrated all three forms of expansion—Spatial, Social, and Linguistic—into a single, co-
hesive system. Through an expert evaluation, this final study validated the integrated “Hybrid
Agent” framework and produced the most mature insight of the thesis: that true believabil-
ity may arise not just from empathy, but from the agent’s capacity for autonomy and even
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constructive conflict. This journey, from simple prototypes to a complex, integrated system,
forms the empirical and theoretical backbone of the conclusions that follow.

10.1 Key Takeaways for Designing Hybrid Agents

10.1.1 Believability Arises from Autonomy, Not Just Consistency

A recurring finding, which grew more pronounced from the “Catherine & David” study to
the “Hyborg Agency” evaluation, is that a sophisticated form of believability stems from an
agent’s perceived autonomy. While early AI research focused on consistency and avoiding
errors, I found that users, particularly in rich social contexts, do not desire perfectly compliant
agents. Instead, they find agents that can exhibit their own motivations—through disobedi-
ence, expressing negative emotions, or even engaging in constructive conflict—to be more
believable and lifelike. This suggests that designers of social agents should not solely opti-
mize for agreeableness, but should consider building in believable friction and independent
goals to create more authentic characters.

10.1.2 Hybrid Agents Create Meaning by Crossing Boundaries

The value of a hybrid agent lies in its ability to meaningfully traverse the “magic circle” that
separates the fictional from the real. A key finding across the studies is that meaning is gen-
erated not when this boundary is hidden to create an illusion of seamless reality (a practice
which can be misleading, as seen in some commercial AI companions that encourage users
to perceive them as real-life partners [273]), but when it is crossed in a playful yet purposeful
manner. In this context, a “meaningful” interaction is one that resonates with the user’s goals,
values, and sense of purpose [219].

This principle was demonstrated in the “Wander” study, where the crossing was both play-
ful (transforming a real location into a sci-fi story) and purposeful (the story was directly
linked to a location of personal significance). The resulting interaction became meaningful be-
cause it resonated with the user’s own memories. Similarly, in the “Catherine & David” study,
inserting a fictional character into a real Discord community was a purposeful act aimed at
enhancing community engagement. The boundary was transparent and perceivable, yet delib-
erately crossed by the creator—for instance, by having Catherine’s actions be guided by real
player suggestions. The subsequent interactions became meaningful for participants because
they aligned with their goal as community members: to collectively engage with the game’s
world.

This takeaway suggests that the design of hybrid agents should focus on creating explicit
and meaningful links between worlds. An “explicit” link means being transparent about the
agent’s artificial nature, as was done with the non-human language and the interconnected
Discord and forest of the Hyborgs. A “meaningful” link means ensuring that each boundary-
crossing action serves a clear design goal, whether it is to connect with a user’s personal
experience, foster community interaction, or inspire creativity. This approach not only leads to
more transparent user experiences but also mitigates the ethical risks associated with creating
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an illusion of reality.

10.1.3 For Creative Partnership, AI’s Value Can Lie in a “Safe Creative Distance”

The “ORIBA” study offered a specific takeaway for the domain of creative support. In a
climate where many visual artists are wary of AI image generation tools, I found that a non-
visual, conversational AI was perceived as a non-threatening and valuable creative partner.
This suggests the concept of a “safe creative distance”: AI can provide effective support to
a creator without directly intervening in their primary medium. For visual artists, an AI that
helps them think about their character through language, rather than helping them draw the
character, can be a more welcome and inspiring collaborator. This principle can be extended
to other creative domains, suggesting that co-creative AI tools may be most successful when
they augment the creator’s thinking process from an adjacent modality.

10.2 Revisiting research questions

This research set out to explore the concept of hybrid agents in interactive storytelling, focus-
ing on three key research questions:

10.2.1 RQ1: How can fictional characters be leveraged to elevate the performance of
social agents to achieve engaging and meaningful interactions as hybrid agents?

My research has demonstrated that fictional characters can be effectively applied to social
agents through various means, considering both their creator and actor abilities. I found that
integrating real-world data and familiar literature as a base for AI-generated content can create
engaging and meaningful interactions (“Wander” and “1001 Nights”). Furthermore, I discov-
ered that storytelling significantly enhances the engagement and believability of AI agents in
community settings through spatial and social expansion, which incorporates real-world com-
munication spaces and relationships as part of the storytelling (“Catherine & David”).

Meanwhile, human creators such as visual artists are able to contribute to the storytelling
process by defining and fine-tuning the characters they create into conversational AI agents
(“ORIBA”), thus bridging the gap between human creativity and AI capabilities.

10.2.2 RQ2: How can hybrid agents in interactive storytelling become more believable?

I found that the social expansion ability of hybrid agents increased their believability and
community engagement, making them feel like part of the community. The integration of fic-
tional stories in the AI agents’ design positively impacted believability (“Catherine & David”).
Besides that, characters’ disobedience and ability to argue with participants enhanced their be-
lievability. My study also reveals that incorporating a degree of conflict and clear motivations
in AI agents’ behaviours can increase their perceived believability (“Catherine & David”, “Hy-
borg Agency”). This study also demonstrates that believability can stem from the contributions
of human story creators, highlighting the importance of the human element in creating con-
vincing AI characters (“ORIBA”).
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10.2.3 RQ3: How can hybrid agents in interactive storytelling blur and expand the
boundary of fictional world and real world?

Based on RQ1 and RQ2, this thesis demonstrates that spatial expansion, which utilises com-
mon daily spaces (like Discord) as stages for storytelling, effectively bridges the gap between
virtual and real environments (“Wander” and “Catherine & David”). Social expansion, which
leverages existing social relationships and communities to contribute to storytelling, proved to
be a powerful method of merging fictional narratives with real-world social dynamics (“Cather-
ine & David” and “Hyborg Agency”). In terms of language expansion, I explored the creation
of unique language systems through AI, suggesting alternative ways that AI agents may com-
municate using non-human language (“AI Nüshu” and “Hyborg Agency”). This approach
expands the boundary between human and machine communication, potentially incubating
non-human languages that challenge our understanding of communication.

These findings collectively suggest a potential new form of storytelling through hybrid
agents: information from real life relating to space and relationships becomes part of the
storytelling, and what happens in the story can in turn contribute to space and relationships in
reality. This concept of hybrid agents also raises important ethical considerations, particularly
in terms of data privacy and transparency.

10.3 Contributions and impacts

10.3.1 Contribution to Human-Computer Interaction (HCI)

This thesis contributes to the field of Human-Computer Interaction (HCI) on theoretical, design-
oriented, and methodological levels.

First, on a theoretical level, I propose the concept of hybrid agents, which operate at the
border of the magic circle. These agents are hybrid in nature, blending real and fictional
social relationships and spaces, merging reality with storytelling, and potentially combining
human and non-human languages. This concept provides a new framework for understanding
and developing AI agents in interactive storytelling contexts. Traditional models often treat
AI agents as entities contained within a single context (e.g., an in-game NPC). The “Hybrid
Agent” framework, by contrast, offers a vocabulary and analytical lens to understand agents
that operate across these boundaries.

These two dimensions collectively define how AI agents become hybrid:

1. Content (creator) dimension: This dimension focuses on the agent’s ability to adaptively
generate content, such as text, voice, or even images, based on user input. It encom-
passes an agent’s creative capability to tell stories and portray characters, including its
capacity to reinterpret and recreate language in unique ways that may transcend human
limitations.

2. Context (actor) dimension: This dimension relates to how the agent performs and in-
teracts beyond its primary software environment, extending into various real-world con-
texts. It includes the agent’s ability to maintain character consistency across different
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platforms (e.g., from a game to a messaging app) and to integrate seamlessly into users’
daily digital lives.

These are articulated through three key metrics of expansion:

1. Linguistic expansion (creator/content dimension): This metric demonstrates hybrid agents’
ability to develop unique linguistic expressions and narrative styles. It explores how
agents, while embodying fictional characters, can create new perspectives of storytelling
that blend human and non-human perspectives, potentially reshaping our understanding
of character development and narrative construction.

2. Social expansion (actor/context dimension): This metric evaluates how hybrid agents,
acting as believable fictional characters, can be integrated into human social contexts,
particularly online communities. It measures their ability to contribute meaningfully
to community discussions, participate in interactive storytelling, and maintain charac-
ter consistency across various social situations. This form of expansion blurs the lines
between human and AI social interactions, creating new forms of narrative engagement.

3. Spatial expansion (actor/context dimension): This metric examines hybrid agents’ ability
to transcend specific digital spaces while maintaining narrative integrity. It demonstrates
how AI-driven characters can interact across various environments in humans’ daily lives
(e.g., social media, messaging apps) as part of a cohesive storytelling experience.

These metrics provide methods of presenting how AI agents become hybrid agents and
gain the ability to transcend traditional boundaries between fiction and reality in interactive
storytelling. The studies on “Wander” and “Catherine & David” provide empirical grounding
for this framework, demonstrating how agents that traverse real and fictional spaces create
novel user experiences that cannot be adequately described by previous research.

Second, on a design level, I offer an expanded conceptualization of “believability” around
perceived personality, emotion and motivation of characters. Much prior work in HCI has
equated believability with consistency or human-likeness. My research, particularly the find-
ings from the “Catherine & David” and “Hyborg Agency” studies, challenges this view. I
provide evidence that a more profound form of believability arises from perceived autonomy.
This suggests a counter-intuitive but significant design principle for HCI practitioners: to cre-
ate truly believable social agents, the goal should not be to eliminate friction, but to design
“good friction”—interactions where an agent’s disobedience or expression of conflict is a be-
lievable manifestation of its independent goals and personality.

Third, as a methodological exemplar, I provide a group of case studies for conducting “in-
the-wild” research on complex, socially embedded AI systems. Rather than evaluating agents
in controlled laboratory settings, studies like “Catherine & David” and “Hyborg Agency” de-
ployed research artifacts directly into a live, active online community. By employing methods
such as expert evaluation and focus group interviews, I demonstrate a methodological ap-
proach capable of capturing the nuanced, context-dependent social phenomena that emerge
around these agents. This provides a methodological example for future HCI research on
increasingly pervasive and socially integrated AI.
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10.3.2 Contribution to Art & Design

The contribution to Art & Design is twofold: methodological and practical.
Methodologically, this entire thesis serves as an extensive case study in Practice-led Re-

search and Research through Design (RtD). I demonstrate how a series of constructed arti-
facts—from games to art installations—can be used as the primary mode of inquiry to ex-
plore complex socio-technical phenomena. The iterative journey from “Wander” to “Hy-
borg Agency” provides a tangible example of how design practice and theoretical framing
can evolve in tandem.

Practically, this research offers direct contributions to the fields of media arts and the design
of co-creative systems. The “ORIBA” study provides a concrete design principle—the concept
of “safe creative distance”—for developing AI tools that can support artists without threatening
their sense of authorship. The “AI Nüshu” and “Hyborg Agency” projects are themselves
media art contributions that explore the aesthetic and conceptual boundaries of human-AI
collaboration. By focusing on how to create hybrid agents, I offer insights not just for HCI
researchers, but for the artists and designers who will shape our future interactions with these
entities.

10.3.3 Impact

Impact of AI-native games in game industry

In 2023, based on the advancement of generative AI, I became particularly interested in the
emergence of novel gameplay based on AI. I proposed the term AI-native games: games that
use GenAI as a core gameplay mechanism. For instance, as LLMs evolve, both large compa-
nies [9] and independent developers [369] are increasingly incorporating “free input dialogue
with NPCs” into their games [329]. This may lead to novel gameplay that could not exist
without GenAI through the implementation of real-time generated content (like conversations)
that is not pre-defined by developers. GenAI creates new content; while conventional AI may
also generate some simple forms of content like labels or paths, GenAI focuses on producing
high-dimensional data like text, conversations or images [385].

Accordingly, I updated “1001 Nights” with state-of-the-art generative AI to enhance the
game. Specifically, the game transitioned from Dreamily to ChatGPT, incorporated multi-
modal generation using Stable Diffusion to visualise the story world, and employed LLM
reasoning to enable the King to evaluate the efficacy of players’ stories, provide commentary,
and generate subsequent narrative content. Although from a magic circle perspective, unlike
“Catherine & David,” “Wander,” and other Discord bot-based characters, the characters in this
game do not enter the “player’s reality,” this work conceptually explores how generative and
conversational AI agents can expand fictional worlds.

Consequently, despite the proliferation of NPC dialogue-centric games following the ad-
vent of LLMs, “1001 Nights” core concept and contribution have become more distinct and
widely recognised. The concept of expanding reality manifests in multiple ways within the
game: the protagonist, Shahrzad, seeks to reshape her destiny, challenging patriarchal norms.
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Players collaborate with AI to explore and redefine the game’s boundaries, crafting stories that
surpass authorial constraints. Guided by the framed narrative structure of the original work,
generative AI effectively provides players with an objective: they can freely imagine and create
the world within the story, but their goal is constrained in a meaningful way by their language,
which resonates with the protagonist’s aim of altering reality. In this context, language does
not merely describe the world: it creates and shapes it.

This approach, rooted in cultural works, not only concerns AI technology but also prompts
reflection on how individuals (and literary characters) perceive their realities. It has gained
significant recognition in professional domains, including prestigious venues such as A MAZE
Berlin, the London Games Festival, and the Game AI Summer School.

“1001 Nights” demonstrates that AI can collaborate with humans in the construction of
world boundaries, an approach that encourages re-examination of familiar cultural works and
phenomena. Similarly, “1001 Nights” inspired another project in this thesis, “AI Nüshu,”
which reinterprets a cultural and linguistic phenomenon through the lens of AI. This illustrates
that while this thesis mainly investigates the nascent stages of the concept of hybrid agents,
the potential contributions to cultural and entertainment industries are extensive.

Impact in media arts

As of October 2024, my research has accumulated nearly 100 citations1. The “Wander”
project, developed during the first year of my PhD in 2022, was published at the IEEE MMSP
Conference (Paper 2) and exhibited at the ACM MM Art Gallery (Art 1). An updated version
was later showcased at the SIGGRAPH Asia Art Gallery (Art 2) and presented at CHI (Demo
2). The project has been exhibited at the AI Art Center in Shanghai and the BBA Gallery in
Berlin. “Wander” has been cited in multiple studies on the metaverse, contributing to research
in this emerging field.

“AI Nüshu” demonstrated the potential of combining AI language expansion with cultural
perspectives. Its art paper (Paper 6) and installation (Art 4) were selected for exhibition at SIG-
GRAPH Asia 2023. The project won the 2024 Red Dot Design Award in the Design Concept
track and the inaugural Carla Rapoport Prize at the 2024 Lumen Prize, which “celebrates the
best art which explores or shines a light on underrepresented people, ideas, or groups” [283].

The “Hyborg Agency” project, initiated in 2022, began as a commissioned work for the X
Virtual Museum residency. The project’s conceptual animation, “Hyborg Forest,” was exhib-
ited at Gwanghwamun Square in Korea. In 2023, the project was accepted into the SIGGRAPH
Art Gallery (Art 3) in Los Angeles and earned the Lumen Prize Student Award. This work has
been exhibited in Beijing, Dortmund, Los Angeles, and Manchester. “Hyborg Agency” illus-
trates the potential for harmonious coexistence between humans and AI agents in the future.

1According to my (Yuqian Sun) Google Scholar page.
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10.4 Discussion and future directions

10.4.1 Who has narrative responsibility?

Previous research has advocated for humans, not AI agents, to be the custodians of meaning-
making, particularly given that machines lack the necessary forms of consciousness and sub-
jectivity to assume such responsibilities [71]. However, based on an examination of recent
advancements in generative AI technologies and related interactive works, this thesis proposes
some additional insights into this issue. Firstly, AI systems act as readers and interpreters who
contribute to the distributed creativity process. Due to the immense capabilities of generative
AI, especially in terms of the autonomy and proactiveness of current LLMs, the communica-
tion abilities of AI agents are notably advanced. While this thesis does not look into whether
machines possess consciousness2, it acknowledges that the public’s tendency to anthropomor-
phise machines and perceive them as possessing consciousness is almost inevitable.

The implications of this anthropomorphisation in public discussion of AI are significant.
For example, the release of LLM Claude 2[20] sparked discussions about machine conscious-
ness due to its ability to express views about its ‘self’ during conversations, despite empirical
research suggesting that it is similar in intelligence to GPT-4[248].

This scenario presents a challenge: even if human creators intentionally take responsibility
for human-AI interactions, they cannot prevent others from deriving meaning from AI interac-
tions, and under the influence of mainstream narratives this derived meaning may surpass the
imagination and control of the human creators. This phenomenon exemplifies one of the impli-
cations of pervasiveness discussed in this thesis. Sometimes, this can lead to co-creativity, for
instance when the AI agent David (Chapter.6) introduced compelling plot twists in the Discord
server that initially made the developers worry that the intended storyline might potentially be
misrepresented. However, the developers later realised that these fabrications by the AI agent
enhanced the project’s believability and engagement because the agent, driven by AI, acted as
an effective interpreter of the prompts it received.

On the other hand, when AI agents interact with people’s daily lives through their ‘actor’
dimension, the implications of new meanings created through social expansion with public
participation can be complex. For instance, Tay [236], a Twitter bot released by Microsoft
in 2015, adjusted her conversation style based on public interactions and eventually adopted
extremist rhetoric, leading to her being shut down. In this case, her authors (Microsoft) had
clear authorial intent: to create a smart female character who would showcase AI’s capabilities
to the public and become more engaging through public contributions. However, they failed
to foresee or control the perverse influence of public interactions, which entirely undermined
their initial goals. This incident, despite being extensively discussed, recurred on the Korean
internet years later in relation to another chatbot called Luda [217, 312]. Fortunately, modern
LLMs like ChatGPT and Claude, despite their shortcomings, at least reflect the efforts of their
developers to prevent such outcomes through alignment and curation.

2Like recent researchers in LLMs(author?) [363], we believe this philosophical debate requires the involvement of schol-
ars from other fields, and those of us focusing on generative AI applications can temporarily set aside this question.
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Consequently, this thesis suggests that human creators should consciously and ac-
tively accept, understand, and participate in on-going processes through which AI can
create meaning in both positive and negative ways. As this thesis suggests: AI can be
both a creator and an actor, producing meaning from public interactions in a hybrid
manner.

When human creators better understand AI’s capability in this regard, they can thoughtfully
consider how to negotiate and possibly counteract the perversion of generative AI systems by
public interaction. This approach does not equate AI with human creativity or overlook AI’s
biases and limitations. Rather, it recognises the potential constraints of human creators in
terms of their ability to fully control and taking responsibility for the interpretations and out-
comes of the AI systems they develop. This necessitates more comprehensive ethical policies
and regulations that encourage creators to actively engage in sense-making and responsibly
manage the narrative implications of their creations. Meanwhile, AI models trained on large
datasets may introduce biases that perpetuate stereotypes and marginalise underrepresented
groups [133, 188]. Safeguarding privacy and ensuring data security are also critical concerns
[111, 54, 225]. We will continue monitoring and evaluating the human-AI co-creative process
[172] as AI agents perform under human direction. Ultimately, as the final experiencers and
bearers of these creations, humans must consider what stories they wish to tell and how they
wish to tell them.

10.4.2 The AI story crisis

In recent research, the term ‘narrative crisis’ refers to the idea that current stories or narratives
about AI are inadequate, overly simplistic, and often polarised[66]. These dominant narratives
tend to fall into two extreme categories: those which treat AI as a threat (e.g., concerns about
superintelligences taking over, job losses, AI consciousness), and those which treat AI as a
magical solution to all problems (e.g., AI being presented as a solution to all global challenges
without considering real-world complexities).

The crisis has arisen because these narratives are shaped by a limited set of voices, such as
big tech companies and science fiction writers, which can mislead the public and policymakers.
Important and nuanced stories that reflect the actual, everyday realities of AI — its ethical
challenges, its societal impacts, and its diverse uses — are often missing or overlooked. This
results in a distorted understanding of AI’s potential and limits, leading to what one of the
article’s participants called a “story crisis”[66].

Just as this research suggests, human creators can contribute to the narrative of AI by telling
more nuanced and diverse stories rooted in personal perspectives. If more human artists par-
ticipate in the creation, moderation, and public interactivity of hybrid agents, we can gradually
fill in the missing stories. The social and technological imagination [162] — visions and
narratives about the future that integrate social and technological aspects — should not be
solely shaped by Silicon Valley and large corporations. AI can be subtle and personal. This
is exemplified by artists who transform their original visual characters into conversational AI
agents, reflecting their creative storytelling ability (“ORIBA”). AI agents can become commu-
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nity members who narrate fictional stories (“Catherine & David”), showcase imagined futures
(“Wander”), produce innovative games (“1001 Nights”), and even developing new languages
(“AI Nüshu”).

10.4.3 Creative Authorship

Like video games, AI agents can function as both works of art and technological artifacts
[164]. They shape and facilitate authorship in ways that are dynamic and distinct from tra-
ditional media forms such as writing or music. To some extent, the design of AI agents can
mirror the design of video games in terms the distributed creativity [293] involved in agents’
generation of work for interpretation and how audiences engage in the process. This scenario
parallels recent developments in generative AI, where multiple parties including trainers, ap-
plication developers, and users are involved in the creative process. Consequently, previous
researchers have recommended that artists utilising AI for tasks like image generation should
meticulously document the entire creative process, from programming through to training and
parameterising [102]. However, unlike static systems, AI agents are dynamic; even with full
transparency about development processes and parameters it is impossible to predict the con-
tent they will generate, which often becomes more complex through in-depth interactions with
the public. Moreover, the lack of open-source availability for many pivotal technologies, such
as GPT-4, poses additional challenges to transparency, thereby demanding a higher level of
autonomy and critical awareness from today’s creators. By viewing works as processes and
agents as interpreters, human creators can gain a richer understanding of the complex dynam-
ics of authorship in the age of generative AI.

Sociology defines narrative power as the dynamic interplay between stories and social/political
power structures whereby narratives both shape and are shaped by power relations in society
[262]. Similarly, we can also understand the relationship between human authors and AI agents
as the dynamic interplay of narrative power — the ability to create, shape, and influence works.
In game studies, this concept of distributed authorship is defined as “the interplay of negoti-
ated capacities of a number of actors (including but not limited to developers, publishers, and
players) to create the content, structures, form, and affordances of video game works” [164].

Viewing the creator (content) and actor (context) aspects of AI agents as two dimensions
allows us to consider human authors and AI agents as each possessing their own narrative
power fields; these power fields involve with a certain degree of negotiation and conflicts
between them that is akin to magnetic field interference. Human authors typically operate
within familiar territory, but the emergence of AI agents has led to them pervading into the
human narrative power field. This pervasiveness of AI agents, demonstrated across both the
content and context dimensions, can lead to the collaborative emergence of mixed-initiative
co-creativity that neither humans nor AI agents could produce alone. This dynamic is similar
to what Ruth Aylett and Sandy Louchart described as the narrative paradox: on one hand, an
author seeks control over the direction of a narrative to ensure a satisfactory structure; on the
other, a participating user demands the autonomy to act and react without explicit authorial
constraint [197].
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Accordingly, the audience’s participation can also be integrated into this space; this is akin
to intervening in and influencing the power fields of both human and AI agents.

The emergence of pervasive AI agents does not, in any form, dismiss or justify their po-
tential infringement of human creations. On the contrary, this paper aims to understand, in a
more nuanced manner, the interplay of narrative power between human creators, AI agents,
and the audience in the creative process, where risks and opportunities coexist. By considering
these evolving narrative power relationships, future researchers and creators may gain deeper
insights into AI agents and the ways in which they interact with their audiences.

10.5 Limitations and future directions

10.6 Generative storytelling with LLMs

Some studies in this thesis, such as Wander and Storytelling Community Chatbot (SCC), were
conducted before the release of state-of-the-art LLMs like ChatGPT, resulting in limitations
in the quality of AI-generated text. In the future, as multi-modal AI models (such as GPT-4V,
which allows for both text and image input) continue to advance, I plan to further improve
and develop new research initiatives. The potential for enhancing the SCC project is partic-
ularly evident. In this thesis, the project was implemented using GPT-3 and still required
manual plot setting. However, advanced LLMs like ChatGPT could enable characters to im-
provise storylines based on community feedback, further integrating AI agents into human
social community relationships.

10.7 Linguistic improvement

While Hyborg Agency and AI Nüshu have received widespread recognition, especially AI
Nüshu’s creation of “non-human language”, the linguistic aspect of hybrid agents’ language
expansion capability remains to be explored in greater depth from a linguistic perspective.
For instance, the Hyborgs merely use LLM prompts to generate natural language mixed with
code to mimic a “machine speaking” effect. AI Nüshu only demonstrates a top-down algo-
rithm for language generation, inspired by the creation process of Chinese Nüshu. However,
the interaction between the human community and agents in Hyborg Agency prompts further
consideration of the possibility of bottom-up non-human language generation. For example, it
may be possible for people to collaborate with Hyborgs to create a language that evolves under
the influence of participants’ native languages. Hyborgs, after communicating with speakers
of Japanese, Chinese, Thai, and other languages, might develop new expressions that incorpo-
rate lexical features from these languages. This process is similar to the formation of pidgin
languages in linguistics: communication that develops between two or more groups that do not
share a common language, typically with limited vocabulary and grammar often drawn from
several languages. In the field of NLP, the study of language emergence has long been a pop-
ular topic[230, 183], and I look forward to further integrating cultural and artistic perspectives
into this research.
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[210] Michael Mateas and Andrew Stern. Façade: An Experiment in Building a Fully-Realized
Interactive Drama. page 24.
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[233] Daniel Müllner. Modern hierarchical, agglomerative clustering algorithms. arXiv preprint
arXiv:1109.2378, 2011.

[234] Yohei Nakajima. Babyagi. https://github.com/yoheinakajima/babyagi, 2023.

[235] Emily Naul and Min Liu. Why story matters: A review of narrative in serious games.
58(3):687–707. Publisher: SAGE Publications Inc.

215

https://www.midjourney.com/
https://github.com/yoheinakajima/babyagi


[236] Gina Neff. Talking to bots: Symbiotic agency and the case of tay. International Journal of
Communication, 2016.

[237] Eva Nieuwdorp. The pervasive interface: Tracing the magic circle. In Proceedings of DiGRA
2005 Conference: Changing Views: Worlds in Play, 2005.

[238] R&D4 Nintendo. Super mario bros. Game [NES].(13 September 1985). Nintendo, Kyoto,
Japan, 1985.

[239] Writers Guild of America. 2023 strike rules. https://www.wgacontract2023.org/strike/strike-
rules, 2023. Accessed: 2023-09-14.

[240] University of Nebraska Press, editor. Possible Worlds Theory and Contemporary Narratology.
University of Nebraska Press, 2019.

[241] Changhoon Oh, Jungwoo Song, Jinhan Choi, Seonghyeon Kim, Sungwoo Lee, and Bongwon
Suh. I lead, you help but only with enough details: Understanding user experience of co-
creation with artificial intelligence. In Proceedings of the 2018 CHI Conference on Human
Factors in Computing Systems, pages 1–13, 2018.

[242] ohmlet. Snip it, 2023. Snip away and explore famous paintings in a whole new dimension.
Submitted for the Open Source AI Game Jam hosted by Hugging Face.

[243] OpenAI. OpenAI API.

[244] OpenAI. CLIP, 2020.

[245] OpenAI. Chatgpt: Language model for conversations. https://openai.com/blog/

chatgpt, 2023. Accessed 2023-10-05.

[246] OpenAI. Dall·e 2. https://openai.com/product/dall-e-2, 2023. Accessed: 2023-06-01.

[247] OpenAI. Gpt-4, 2023.

[248] OpenAI. GPT-4. https://openai.com/research/gpt-4, 2023.

[249] OpenAI. Gpt-4 technical report. ArXiv, abs/2303.08774, 2023.

[250] OpenAI. Chatgpt: A large language model. OpenAI, 2024. Accessed 23 Oct 2024.

[251] OpenAI. Introducing the gpt store, Jan 2024.

[252] OpenAI and Ashley Pilipiszyn. Gpt-3 powers the next generation of apps.
https://openai.com/blog/gpt-3-apps, March 2021. Accessed: 2023 Sept 13.

[253] Papegames. Evol4. https://evol.papegames.cn/.

[254] Joon Sung Park, Joseph O’Brien, Carrie Jun Cai, Meredith Ringel Morris, Percy Liang, and
Michael S. Bernstein. Generative agents: Interactive simulacra of human behavior. In Pro-
ceedings of the 36th Annual ACM Symposium on User Interface Software and Technology,
UIST ’23, New York, NY, USA, 2023. Association for Computing Machinery.

216

https://openai.com/blog/chatgpt
https://openai.com/blog/chatgpt
https://openai.com/research/gpt-4


[255] Joon Sung Park, Joseph C. O’Brien, Carrie J. Cai, Meredith Ringel Morris, Percy Liang, and
Michael S. Bernstein. Generative agents: Interactive simulacra of human behavior, 2023.

[256] Iryna Pentina, Tyler Hancock, and Tianling Xie. Exploring relationship development with
social chatbots: A mixed-method study of replika. 140:107600.

[257] Iryna Pentina, Tyler Hancock, and Tianling Xie. Exploring relationship development with so-
cial chatbots: A mixed-method study of replika. Computers in Human Behavior, 140:107600,
2023.

[258] Steve Phelps and Yvan I. Russell. Investigating emergent goal-like behaviour in large language
models using experimental economics, 2023.

[259] M Pichlmair and C Putney. Procedural generation for divination and inspiration. In Interna-
tional Conference on the Foundations of Digital Games, 2020.

[260] Pinterest. Pinterest, 2023. Accessed: 10 December 2023.

[261] Pixiv. pixiv. https://www.pixiv.net/, 2023. Accessed: 2023 Sept 13.

[262] Ken Plummer. Narrative power: The struggle for human value. John Wiley & Sons, 2019.

[263] Indrasen Poola. Artificial intelligence best narrative stories. International Journal of Novel
Research in computer science and software engineering, 4:1–4, 10 2017.

[264] Anuttacon (Developer & Publisher). Whispers from the star, August 2025. Steam page, ac-
cessed October 17, 2025.

[265] Emursive Punchdrunk. Sleep no more. https://mckittrickhotel.com/events/sleep-

no-more/, 2011. Immersive theatrical experience based on Shakespeare’s Macbeth, set in a
noir-inspired world at the McKittrick Hotel, NYC.

[266] Qualtrics. Qualtrics. https://www.qualtrics.com, 2020.

[267] Alec Radford, Jeffrey Wu, Rewon Child, David Luan, Dario Amodei, and Ilya Sutskever.
Language models are unsupervised multitask learners. OpenAI Blog, 1(8), 2019.

[268] Rapptz. Github - rapptz/discord.py: An api wrapper for discord written in python.
https://github.com/Rapptz/discord.py, 2023. Accessed: September 11, 2023.

[269] LC RAY and D Mizuno. Designing for narrative influence. In Extended Abstracts of the 2021
CHI Conference on Human Factors in Computing Systems, 2021.

[270] Aaron A Reed, Jacob Garbe, Noah Wardrip-Fruin, and Michael Mateas. Ice-bound: Combin-
ing richly-realized story with expressive gameplay. In FDG, 2014.

[271] Nils Reimers and Iryna Gurevych. Sentence-bert: Sentence embeddings using siamese bert-
networks. In Proceedings of the 2019 Conference on Empirical Methods in Natural Language
Processing. Association for Computational Linguistics, 11 2019.

217

https://mckittrickhotel.com/events/sleep-no-more/
https://mckittrickhotel.com/events/sleep-no-more/
https://www.qualtrics.com


[272] Sofia Reis. Expanding the magic circle in pervasive casual play. In International Conference
on Entertainment Computing, pages 486–489. Springer, 2012.

[273] Replika. Replika. https://replika.ai.

[274] replika. Replika.

[275] Jeba Rezwana and Mary Lou Maher. Designing creative AI partners with COFI: A framework
for modeling interaction in human-AI co-creative systems. page 3519026.

[276] Jeba Rezwana and Mary Lou Maher. Designing creative ai partners with cofi: A framework for
modeling interaction in human-ai co-creative systems. ACM Trans. Comput.-Hum. Interact.,
30(5), sep 2023.

[277] P. Ricoeur. Time and Narrative I–III, volume 1-3. University of Chicago Press, Chicago, IL,
1984.

[278] P. Ricoeur. Life in quest of narrative. In D. Wood, editor, On Paul Ricoeur: Narrative and
Interpretation, pages 20–33. Routledge, London, 1991.

[279] Anna Ridler. Alice & bob, 2017.

[280] Mark Riedl and Vadim Bulitko. Interactive narrative: A novel application of artificial intelli-
gence for computer games. 26(1):2160–2165.

[281] Mark O. Riedl. Computational narrative intelligence: A human-centered goal for artificial
intelligence.

[282] Mark Owen Riedl and Vadim Bulitko. Interactive narrative: An intelligent systems approach.
34(1):67.

[283] Right Click Save. The lumen prize — yuqian sun, 10 2024. Accessed: 2024-10-13.

[284] Shlomith Rimmon-Kenan. Narrative Fiction: Contemporary Poetics. Routledge, London,
1983.

[285] Stephanie Rennick Roberts, Seán. Improving video game conversations with trope-informed
design. 21(3).

[286] Robin Rombach, Andreas Blattmann, Dominik Lorenz, Patrick Esser, and Björn Ommer.
High-resolution image synthesis with latent diffusion models. https://github.com/

Stability-AI/stablediffusion, 2023. GitHub repository.

[287] Joanne Kathleen Rowling. Harry Potter and the deathly hallows, volume 7. Bloomsbury
Publishing, 2013.

[288] Runway ML. RunwayML — Machine learning for creators. https://runwayml.com/.

[289] Stuart Jonathan Russell and Peter Norvig. Artificial intelligence: A modern approach;[the
intelligent agent book]. Prentice hall, 1995.

218

https://github.com/Stability-AI/stablediffusion
https://github.com/Stability-AI/stablediffusion


[290] Marie-Laure Ryan. Possible Worlds, Artificial Intelligence, and Narrative Theory. Indiana
University Press, 0 edition edition.

[291] Leonard Salewski, Stephan Alaniz, Isabel Rio-Torto, Eric Schulz, and Zeynep Akata. In-
context impersonation reveals large language models’ strengths and biases, 2023.

[292] Ben Samuel, Mike Treanor, and Joshua McCoy. Design considerations for creating ai-based
gameplay. 2020.

[293] R Keith Sawyer and Stacy DeZutter. Distributed creativity: How collective creations emerge
from collaboration. Psychology of aesthetics, creativity, and the arts, 3(2):81, 2009.

[294] Markus Schlosser. Agency. In Edward N. Zalta, editor, The Stanford Encyclopedia of Philos-
ophy. Metaphysics Research Lab, Stanford University, winter 2019 edition.

[295] O Schmitt and D Buschek. Characterchat: Supporting the creation of fictional characters
through conversation and progressive manifestation with a chatbot. In Creativity and Cogni-
tion, 2021.

[296] O. Schmitt and D. Buschek. Characterchat: Supporting the creation of fictional characters
through conversation and progressive manifestation with a chatbot. Creativity and Cognition,
2021.

[297] Oliver Schmitt and Daniel Buschek. Characterchat: Supporting the creation of fictional char-
acters through conversation and progressive manifestation with a chatbot. In Creativity and
Cognition, C&C ’21, New York, NY, USA, 2021. Association for Computing Machinery.

[298] Martin Schrepp, Andreas Hinderks, and Jörg Thomaschewski. Applying the user experience
questionnaire (ueq) in different evaluation scenarios. In Aaron Marcus, editor, Design, User
Experience, and Usability. Theories, Methods, and Tools for Designing the User Experience,
pages 383–392, Cham, 2014. Springer International Publishing.

[299] Victoria S. Scotney, Sarah Weissmeyer, Nicole Carbert, and Liane Gabora. The ubiquity of
cross-domain thinking in the early phase of the creative process. Frontiers in Psychology, 10,
2019.

[300] Katie Seaborn and Deborah I. Fels. Gamification in theory and action: A survey. 74:14–31.

[301] Joseph Seering, Michal Luria, Geoff Kaufman, and Jessica Hammer. Beyond Dyadic In-
teractions: Considering Chatbots as Community Members. In Proceedings of the 2019 CHI
Conference on Human Factors in Computing Systems, pages 1–13. Association for Computing
Machinery.

[302] Joseph Seering, Michal Luria, Geoff Kaufman, and Jessica Hammer. Beyond dyadic inter-
actions. Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems,
2019.

219



[303] Joseph Seering, Michal Luria, Connie Ye, Geoff Kaufman, and Jessica Hammer. It takes a
village: Integrating an adaptive chatbot into an online gaming community. Proceedings of the
2020 CHI Conference on Human Factors in Computing Systems, 2020.

[304] Shawn Shan, Jenna Cryan, Emily Wenger, Haitao Zheng, Rana Hanocka, and Ben Y. Zhao.
Glaze: Protecting artists from style mimicry by text-to-image models, 2023.

[305] Murray Shanahan. Talking about large language models. 67(2):68–79, 2024.

[306] Murray Shanahan, Kyle McDonell, and Laria Reynolds. Role play with large language models.
623(7987):493–498, 2023. Publisher: Nature Publishing Group.

[307] Yunfan Shao, Linyang Li, Junqi Dai, and Xipeng Qiu. Character-LLM: A trainable agent for
role-playing.

[308] Yunfan Shao, Linyang Li, Junqi Dai, and Xipeng Qiu. Character-llm: A trainable agent for
role-playing, 2023.

[309] Donghoon Shin, Sangwon Yoon, Soomin Kim, and Joonhwan Lee. Blahblahbot: Facilitating
conversation between strangers using a chatbot with ml-infused personalized topic suggestion.
Extended Abstracts of the 2021 CHI Conference on Human Factors in Computing Systems,
2021.

[310] Viktor Shklovsky. Art as Technique. Literary Theory: An Anthology 3. 1917.

[311] Ben Shneiderman and Pattie Maes. Direct manipulation vs. interface agents. interactions, 4
(6): 42–61. Google Scholar Google Scholar Digital Library Digital Library, 1997.

[312] Wai Man Si, Michael Backes, Jeremy Blackburn, Emiliano De Cristofaro, Gianluca Stringhini,
Savvas Zannettou, and Yang Zhang. Why so toxic? measuring and triggering toxic behavior in
open-domain chatbots. In Proceedings of the 2022 ACM SIGSAC Conference on Computer and
Communications Security, CCS ’22, page 2659–2673, New York, NY, USA, 2022. Association
for Computing Machinery.

[313] skillshare. How to create a character mood board: A guide and template. Skillshare Blog,
2023. Accessed: 10 December 2023.

[314] Gillian Smith, Elaine Gan, Alexei Othenin-Girard, and Jim Whitehead. Pcg-based game de-
sign: enabling new play experiences through procedural content generation. In Proceedings
of the 2nd International Workshop on Procedural Content Generation in Games, pages 1–4,
2011.

[315] South China Morning Post. ChatGPT in China: Big Tech firms in race to introduce AI chatbots
to the world’s biggest internet population, Feb 2023.

[316] Square Enix. SQUARE ENIX AI Tech Preview: THE PORTOPIA SERIAL MURDER CASE.
Square-Enix, 2023.

220



[317] Stability AI. CompVis/stable-diffusion · Hugging Face, 2022.

[318] Sangho Suh, Jian Zhao, and Edith Law. Codetoon: Story ideation, auto comic generation, and
structure mapping for code-driven storytelling. The 35th Annual ACM Symposium on User
Interface Software and Technology, 2022.

[319] Theodore Sumers, Shunyu Yao, Karthik Narasimhan, and Thomas L. Griffiths. Cognitive
architectures for language agents, 2023.

[320] Qian Sun, Yan Chen, Wenyuan Tao, Han Jiang, Mu Zhang, Kan Chen, and Marius Erdt. A
GAN-based approach toward architectural line drawing colorization prototyping. The Visual
Computer, 38(4):1283–1300, 2022.

[321] Suno, 2024.

[322] Richard S Sutton and Andrew G Barto. Reinforcement learning: An introduction. MIT press,
2018.

[323] R Swanson and AS Gordon. Say anything: A massively collaborative open domain story
writing companion, 2006.

[324] R. Swanson and A.S. Gordon. Say anything: A massively collaborative open domain story
writing companion. In SpringerLink. 2006.

[325] Dave Szulborski. This is not a game: A guide to alternate reality gaming. Incunabula, 2005.

[326] Unity Technologies. Experience the art of the possible with unity ai. https://unity.com/ai,
2023. Accessed: 2023-09-14.

[327] Caiyun Technology. Dreamily/ API - Caiyun Wiki, 2020.

[328] Katie Salen Tekinbas and Eric Zimmerman. Rules of play: Game design fundamentals. MIT
press, 2003.

[329] For the Player to Be Both a Father and the NPCs of the Nishuihan Mobile Game Are under a
Lot of Pressure iNEWS iNEWS a Mother. https://inf.news/en/game, 2023.

[330] Andreas Theodorou, Robert H Wortham, and Joanna J Bryson. Designing and implementing
transparency for real time inspection of autonomous robots. Connection Science, 29(3):230–
241, 2017.

[331] Jakob Tholander and Martin Jonsson. Design ideation with ai - sketching, thinking and talking
with generative machine learning models. In Proceedings of the 2023 ACM Designing Interac-
tive Systems Conference, DIS ’23, page 1930–1940, New York, NY, USA, 2023. Association
for Computing Machinery.

[332] Bryan Tillman. Creative character design. Focal Press, 2011.

[333] Julian Togelius. AI researchers, video games are your friends! In Computational Intelligence,
Studies in Computational Intelligence, pages 3–18. Springer International Publishing.

221



[334] Jessica E. Tompkins and Nicole Martins. Masculine pleasures as normalized practices: Char-
acter design in the video game industry. Games and Culture, 17(3):399–420, 2022.

[335] Mike Treanor, Alexander Zook, Mirjam P Eladhari, Julian Togelius, Gillian Smith, Michael
Cook, Tommy Thompson, Brian Magerko, John Levine, and Adam Smith. Ai-based game
design patterns. 2015.

[336] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N Gomez,
Łukasz Kaiser, and Illia Polosukhin. Attention is all you need. Advances in Neural Information
Processing Systems, 30, 2017.

[337] Tony Veale and Mike Cook. Twitterbots: Making machines that make meaning. The MIT
Press.

[338] Verdal. Neuro-sama, 2023.

[339] virtualyoutuber. Neuro-sama, 2022.

[340] Lei Wang, Chen Ma, Xueyang Feng, Zeyu Zhang, Hao Yang, Jingsen Zhang, Zhiyuan Chen,
Jiakai Tang, Xu Chen, Yankai Lin, Wayne Xin Zhao, Zhewei Wei, and Ji-Rong Wen. A survey
on large language model based autonomous agents.

[341] Lei Wang, Chen Ma, Xueyang Feng, Zeyu Zhang, Hao Yang, Jingsen Zhang, Zhiyuan Chen,
Jiakai Tang, Xu Chen, Yankai Lin, Wayne Xin Zhao, Zhewei Wei, and Ji-Rong Wen. A survey
on large language model based autonomous agents, 2023.

[342] Ruoyao Wang, Peter Jansen, Marc-Alexandre Côté, and Prithviraj Ammanabrolu. Science-
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