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Abstract

With the development of artificial intelligence (Al), 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 Al 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, Al-native game 1001 Nights, the
community-integrated chatbot Catherine & David, the creativity support tool ORIBA, the conceptual
art installation Al Niishu, 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 Al agents can blend
fiction and reality, introducing new dimensions and metrics for evaluating Al 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 Al 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

| 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 | became a feminist,
my passion for narrative-based games persisted. | still found the time | spent interacting with
stories and characters to bmeaningful andengaging The extensive text in these games
made the day-to-day lives of the characteetievable and | felta sense of meanirgs | saw

the charactershange 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, | began toying with the idea of using Al and chatbots to facilitate
open conversations with game characters. At that time, Al-driven chatbots like Siri were not
particularly engaging, mainly because they were designed as assistants rather than characters.
| felt that if chatbots were designed with distinct personalities and stories, they could provide
a more meaningful experience. However, my intention to develop Al chatbots received little
support from my school back in 2018, when the mainstream view of conversational Al was
clear and simple: Al is stupid.

To test my hypothesis, | designed a chatbot called Li Bai ReBo, based on the famous
Chinese poet Li Bai. He was known for his love of alcohol, and | incorporated this aspect
into the design. | 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 of ine, “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 | 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
of ine after getting drunk, and sent numerous messages asking why he was not responding



and when he would return. When ReBo nally came back online, they were overjoyed and
resumed their conversations with him.

Since then, | have explored various Al 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 | 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. | designed various mechanisms
for Li Bai ReBo, like remembering his poetry and adjusting his speech based on his emotions.
These tasks have been simpli ed by the advent of generative Al, 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 | played as a teenager.

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

While pursuing my PhD, | witnessed the growth of the Al industry, and “chatbots” have
now gained a more precise term: Al agents. Here, “agent” means they have the autonomy
to adapt and react to their environment[363]; and as | always believed, Al agents can tell
stories. Now, with support from large language models (LLMs), | hope to contribute to the
development of Al 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 ctional narratives: Harry
Potter[287], Mario[238], Zelda[226] ... People know they are imaginary, and the worlds cre-
ated by ctional 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, Ims, 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 ctional 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 ctional 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 Al-generated narratives compared to
traditional storytelling. While traditional narratives rely on pre-authored content where audi-
ences consciously choose to accept ctional premises, Al agents present a unique challenge:
they generate novel content in real-time, potentially blurring the line between authored ction
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 Al 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 exempli ed in games like “Dwarf Fortress” and “The Sims”.

Game researchers have further developed this concept, referring to the boundary between
reality and ction 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 Al technology, and now people sometimes nd 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 prede ned settings:



as responses are generated by Al, authors can no longer maintain control of them. In some
emerging games featuring Al-driven NPCs, players are not limited to xed dialogue options.
From discussing the avor of today's pizza to sharing opinions on the latest Marvel Im,
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 ctional characters, and even insist they are not
ctional — 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 con des 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 Al falls in love with me”.

When an Al performs a speci c role, it may not able to clarify that it is ctional — and
this can have causes consequences in real world. Replika [273] boasts millions of users who
regard the Al characters within the application as their lovers and friends. When the of cial
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 Al'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 "Al 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 Al, 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 Al agents necessarily evolves through
human interaction. Different people's encounters with Al form unique stories. This is what the
eld of interactive narrative focuses on: how users can create or in uence a dramatic storyline
through their actions.

1.2.1 Keyterms and de nitions

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 speci c 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 (currentocation == “dirty”) then suck(). This type of implementation
does not require complex reasoning capabilities but fully complies with the basic de nition 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 Al technology, the de nition of the term Al (sys-



tems that can replicate human-like intelligence and abilities [363, 289]) has become somewhat
ambiguous. We will not de ne the degree of intelligence required to be considered Al in this
thesis. Thus, | want to note that unless otherwise speci ed, this thesis occasionally uses “Al”
to refer speci cally to neural-network-based generative Al technologies like LLMs rather than
traditional symbolic Al technologies, such as the vacuum cleaner. This thesis speci cally fo-
cuses on LLM-based agents rather than symbolic or other traditional agent architectures.
Social agentsexhibit social intelligence: the capability of an entity to exhibit appropriate
social behaviours to achieve speci c objectives [30]. Social chatbots are de ned 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 Al 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 Al 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 us&gent, Al Agent, andLLM-based Agent interchangeably

to refer to computational entities with the core “perceive-act” capability, the central focus of
this thesis is a speci ¢ subset of Social Agents: @tearacter.

Believable Characters: Character vs. Agent

In the Cambridge Dictionary[50], character is de ned as a person represented in a Im, play,
or story. ThusCharacter is designed with &ictional Persona speci c backstories, and
internal motivations, primarily aimed at engaging users in a narrative context. In the eld of
interactive storytelling, the terimelievable agenis often used synonymously with Character

in interactive narrative literature. Mateas de nes 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 de ned 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 dvelievable 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 de nition
will be further elaborated in Chapter 3, with a particular focus on the aspeetsafions,
personality, and motivation.

Fictional Character

In this thesis, all ctional characters discussed are arti cially 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



football games that are based on real-world players—are not included in the scope of this
discussion. Thus, we de ne a ctional 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). Speci cally, since Characters must exhibit personality and social
behaviors to be perceived as believable, all Characters in interactive storytelling are consid-
ered a subset @ocial 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 tiNon-Player Character (NPC).

Classical character believability was consistently undermined by the limitations of symbolic,
reactive systems. Research preceding the recent boom in LLMs already identi ed 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 i\l assistantsthat 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 Al 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 de ned context. Thus, despite
the thesis mentioning Al assistants for discussion, we don't regard Al assistants as ctional
characters.

Intelligence

Intelligence

The ability to craft, tell, and understand stories has long been considered a hallmark of human
intelligence[263]. However, to de ne 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-ef ciency
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 de nes 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



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 in uence 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 signi cantly alter the direction or outcome of the story [282].

Gamein this thesis refers to a system in which players engage in an arti cial con ict, de ned

by rules, that results in a quanti able outcome[328]. In this de nition, arti cial means that
games maintain a boundary from so-called "real life” in both time and space. Although games
obviously occur within the real world, arti ciality is one of their de ning 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 dicentional and real world .

Simulation: Zimmerman et al de ne 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 de nition, any game can be considered a simulation.

The academic de nitions 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 @iréi cial dimension within interactive storytelling:

these narratives are generated through arti cial 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 peopMeaningful 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 signi cant and worthwhile [219]. Both simulation (e.g., gener-
ative agents) and games (e.g., LLM-based gamesWkésper from the St§264]) serve as
important vehicles for Al agents to conduct interactive storytelling. My research aims to ex-
plore how Al agents can leverage interactive storytelling as a foundation to achieve the goal
of crossing the magic circle



1.2.2 Research gaps

Existing research frameworks reveal several shortcomings when addressing the new paradigm
introduced by generative Al. 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 con ne the activities
of Al 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 ction and reality. Furthermore, from the creator's perspective, navigat-
ing the role of a co-creator alongside an Al agent capable of autonomous content generation
presents new challenges. These research gaps motivated me to propose a new theoretical
framework abouHybrid 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 De nition of Hybrid Agent

Hybrid agents are Al agents that adaptively role-play in both ctional and real-life scenar-

ios in a believable and consistent manner. More speci cally, hybrid agents are Al agents
which adaptively behave believably and consistently as ctional 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 ctional 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 ctional world and the real world. Hybrid agents can be understood
as a specialized form of social agents that extend beyond traditional boundaries.

Al models and systems like GPT-4 [249] do not qualify as agents under our de nition, as they
lack proactiveness. However, when generative Al 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 ctional persona, story, and
real-world communication, collaboration, and emotion-oriented interaclitiey 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-Al interactions.

This thesis clari es 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-



ctional 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 canctional characters be leveraged to elevate the performanceafial agents

to achieve engaging and meaningful interactionfgisrid agent®

| 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 rhelevabl®

RQ3: How can hybrid agents in interactive storytelling blur and expand the boundary of
ctional 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 | have made as an artist, but is also because these mediums represent
an ideal balance between art, Al technology and narratives.

Through a series of studies on online chatbots and LLM-based interactive games, | 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 de nition 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 — Al agents that inhabit the half-real world
and use their storytelling capabilities to enhance believability and engagement when playing
ctional characters. More speci cally, hybrid agents are Al agents which adaptively behave
believably and consistently as ctional characters in both interactive storytelling and real-life
contexts.

Speci cally, this thesis suggest that Al 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.

Speci cally, by analysing a group of interactive art projects and games | 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, | present a series of projects that exemplify different aspects of the hybrid
agent concept. These works serve as practical demonstrations of the theoretical framework |
propose. Furthermore, | 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
ndings 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, speci cally
focusing on Al conversational agents within interactive storytelling. The thesis is comprised of
several distinct studies, each employing mixed methods to explore the capabilities and effects
of Al 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 Al Agents

The initial phase of the research involved pilot studies that explored audience engagement
with Al-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 Al 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 receivec ovel 20 citations
in researcl arounc gerelative Al.

By cc-crealing nairative cortext, anc rea-world date on putklic plafforms Wardei cre-
atec believable anc meairingful intetactions througl the cornection to rea-world, ac-
dresing RQ1 anc RQZ on expancdng the bouncary betweer c tion anc reality.

» 1001 Nights: This Al-driven game, blending storytelling and interactive gameplay, ex-
plored narrative game contexts and their in uence 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 ctional 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 Al-powered social chatbots in an
online gaming community, focusing on the believability and engagement of ctional charac-
ters within daily human communication contexts. The study highlighted the signi cance 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 validatec the cepebility of stcrytelling in erhandng the believability anc er-
gagemen of sccial agent within daily communicetion cortexts cortributing to all RQs through
sccial exparsion which integratec daily cormunicetion cortext like Discorc charnel and
players community ergagimen into the stcrytelling experience.

1.6.3 Speci c perspectives
Exploring Creator Perspectives: ORIBA

Focused on creator's perspective, the ORIBA project investigated the potential of Al 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
Al can signi cantly 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 showet thai as a creative medium Al agent car sugpori artists in develoging and
erriching their original chaacters gereralising RQ1 anc 3 from the creator's peispettive.

Language Perspective: Al Nishu

This aspect of the research delved into the emergent language of Al agents, using the project
“Al N Ushu” as a case study. This project explored the creation of a unique language system
by Al, drawing parallels with the historicalidhu 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-Al
interactions.

This work was selected for presentation at SIGGRAPH Asia 2023 (Paper 6, Art 4).

This projec explorec the creatior of a unique language systen through NLP anc LLMs,
cortributing to RQZ on expancdng the bouncary betweer c tion anc reality througt a spew-
lative nor-humar mechine larguage.

In-Game Perspective: 1001 Nights V2

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

The projec gainerec widesprea reco¢nition within the industry, being showcaser and
nominatecai renowneigameexhibitions anc awards sucl as Gamescon A MAZE, indiePlay,
Lumer Prize anc Now Play This. The researc! pepers puklishec al ICIDS (Paper 1) and
AIIDE (Paper 4),have beer citec ovel ter times in researcl atticles spaining the elds of
Al, game stucies anc interactive stcrytelling. | was accorcingly invited to deliver exper: talks
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al prestigious venues including the Londor Game Developel Corference anc the Game Al
Sunmel School.

This projec sucges thai by integraing LLMs anc multimoda Al with the original folk-
lore's plots anc chaacters the Al agent in the game (sucl as the king) geretate cortent (e.g.,
stcries, anc actions thal are more believable Fuitheimore througt the nairative of “1001
Nights,” this game further blurs the lines betweer reality anc ¢ tion onbott a corceftual level
(game chajacters expancing their own world) anc ar interactive level (players' inputs extenc-
ing the bouncaries of the game) As a result, this projec make: cortributions to RQz anc 3
base: on stcrytelling.

1.6.4 Hyborg Agency: Social Expansion with Al Agents

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

As a conprehersive presertetion of the corcep of hybrid agent Hyborc Agency allowed
for dynamicinteraction with c tional Al creeures througl sccial, spdial anc languagt expar-
sion cortributing to RQ1 RQ2 anc RQ3.

1.6.5 Summary

The collective contribution of these studies lies in their diverse approaches to integrating Al
agents into storytelling to blur the boundary between reality and ctions. In this way, this PhD
research contribute to new metrics that view Al 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 eld.

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

Literature Review

2.1 Research Scope

Approaching the potential impact of Al 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 elds: Human-
Computer Interaction (HCI), LLM application, gaming applications of Al, media art, and in-
teractive storytelling.

Speci cally, 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 -in uenced story generation within computational narratives.
This research is thus intrinsically linked to the application of Al to gaming and providing
people with meaningful experiences through gaming.

2.1.1 Fictional Worlds and Games

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

Research on Al in gaming “[333]” suggests that Al researchers should see video games as
ideal testbeds for their work, while game developers should leverage Al to create new types of
games. This is because video games can serve as a useful tool for the development and testing
of Al technology, and advancements in Al 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, Facade “[211]” has sparked subsequent studies on
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Figure 2.1.1: Scope

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

Due to the multimodal nature of video game experiences, the factors in uencing 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 Al. They state that research on inter-
active narratives bene ts from and in uences 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 de nes
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 Al [382], employing top-down rules and
systems to navigate the experience. However, recent advancements in generative Al both
present opportunities and raise questions for connectionist Al, which is based on neural net-
works that allow bottom-up experiences to emerge without pre-de ned rules. When NPCs
speak lines that were not previously written by a human, how does this in uence believability
and engagement?

In summary, the ctional worlds created in video games provide meaningful experiences
for players and serve as ideal environments for the study and development of Al, speci cally
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, de nitions 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 eld

of science and technology studies (STS) and has since been applied to various other elds
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 xed 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 de nition — 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 Al 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 tl@atherine & Davidproject (Chapter 6), the Al agent Catherine

is not merely a passive tool executing pre-de ned scripts. Instead, she functions as an au-
tonomous actor within a complex network comprising developers, the player community, the
Discord platform, and the ctional narrative itself. Through her emergent behaviors—such as
generating unexpected plot points or demonstrating disobedience—Catherine actively “trans-
lates” [181] the interactions, in uencing 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 Al tools.
Instead of asking what an Al ageisf ANT prompts us to ask what @oeswithin its network

of relations. My interest lies in examining these networks where Al agents act as boundary
objects, mediating between the ctional and the real. | 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 Al agents in ctional 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 y, 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 ctional 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 Im [265],
through which humans perceive virtual entities within ctional contexts.

The relevance of the magic circle concept extends to the discussion of how people view and
interact with Al 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 con ning players to speci c 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 Al agents, the dynamics within
the magic circle change signi cantly. 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
ctional and the real.
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The introduction of generative Al agents exacerbates this porosity and challenges the bound-
ary's stability in two fundamental ways. First, as you astutely point out, the opacity of Al
technology contributes to a public knowledge asymmetry. When Al 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 Al agent and
the human participant can render the magic circle fragile. As observed in Google's Werewolf
game composed of Al 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 Al inherently grants Al 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 Al. This thesis posits that understanding the concept
of a dynamic boundary is crucial for comprehending the role of Al agents in the creative
process. Therefore, rather than asking if the boundary exists, this research asks how it is
expanded and rede ned 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 Al-human interactions and, where possible, strive to
maintain transparency and control over this boundary, given their responsibility toward the
narratives shaped by Al.

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 of ine actions (such as nding 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 in uenced 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 Al 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 Al agents has led to them progressively breaking the boundaries between “human-set”
and “naturally generated”, in uencing 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 Al agents' ctional
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 de ned by Montola [228] provide the direct theo-

19



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 Al 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 Al agents

Arti cial intelligence (Al) is a eld of computer science that focuses on creating intelligent
machines that act and react like humans. Machine learning is a subset of Al that involves
developing algorithms that can learn from data and make predictions or decisions based on it.
Generative Al 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 Al 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 Al 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 Al 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 Al 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 speci c objectives [30].

Social chatbots are de ned by Pentina et al. [256] as programs or applications that employ
Al 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
Al 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-Al 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 de nitions 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 termédgent’ 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 de nition both humans and non-human (for instance animals) can both be
considered agents in different contexts. Within the realm of Al, the term “Al agent” pertains
to arti cial entities that can perceive their environment, make informed decisions, and act ac-
cordingly. Al agents can be further categorised. For instance, the term “autonomous agents”
generally refers to Al 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 Al agents.

This study primarily centers on LLM agents that are pro cient 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 Al agents typically exhibit some degree of social
pro ciency. 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 “Al agent” will primarily be used, while also using the terms “chatbot” and
“social agent” interchangeably.

The critical properties of Al 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 autonomywhich allows the agent to take the initiative in the creative
process as a co-creator, and role-play as ctional characters without direct instructions
from its creator.

We thus de ne “Al agents” as computational entities which act autonomously with a signi cant
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 in nite variety of characters
or generating an in nite number of simulacra [306]. In this article, we view the initiation of
Al agents to play speci c 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 Al agent to imitate Socrates) or goal-oriented (e.g.
using GPT to a pixel-art drawing assistant), but in both cases Al agents possess a degree of
autonomy and proactiveness.

2.3.1 LLM-based Al 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 Al 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 Al agents for multi-step tasks involving
external environments or human interaction [341, 355, 319]. The ReAct framework, demon-
strated in LangChain, exempli es 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 Al 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 pro ciency: 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 con uence of these attributes reinforces the argument for the pivotal role of
LLMs as the foundational core of contemporary Al 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 Al 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 nancial 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 Al 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 Al agents

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

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

2. Values: The alignment of Al 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 Al agents to continuously evolve and re ne
their functionalities. The focus is on their ability to engage in lifelong learning and
adaptive improvement.

4. Sociability: An agent's capacity for ef cient and meaningful communication signi -
cantly shapes user experiences.

Sociability entails:

» Language communication pro ciency: 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 re ect their assigned roles
by making statements and undertaking actions congruent with their speci ed identities
[291]. This capacity ensures distinct role demarcation during interactions, be they with
other Al agents or humans. Moreover, it is essential that the Al agent maintains this iden-
tity, especially when participating in extended tasks, to prevent ambiguity and confusion
[51, 254].

Sociability gains special prominence when considering Al 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 Al

The initial motivation for this research was the belief that virtual worlds and their ctional
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 Al, 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 speci cally discuss gami cation
[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 Al. How believable characters can be created
in interactive narratives is still an open question. The various studies on believability aim to
make Al agents more human-like in their behaviour with the objective of using these agents to
convey stories.

24



2.4.1 Why stories matter in terms of Al

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. Al is rapidly shaping the future of various
aspects of our lives, particularly in the spheres of entertainment (television, Im, 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 Al 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-
uence 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 signi cantly 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 eld is as much about human-computer
interaction as it is about solving hard arti cial 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 ctional “world”, while Al contributes to narratology and the theory
of ction 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 Als [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 Al writers which focus on speci ¢ 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 In uence [269] trained
a language model to generate micro- ction 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 Al assistance allows writers to interact with their characters
in a familiar social setting.

However, prior to the breakthrough of Al 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 Al 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, |
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 Al 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 con ne 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 eld 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, | use the terms “believable agent” or “believable
character” according to the speci ¢ context.

2.5.1 De nitions 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 de ned 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 ctional works (Ims, 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 in uenced 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
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Interactive Drama and Be-[208] motivation, Change, So- De nition: De ned core
lievable Agents cial relationships, lllusion concepts by synthesizing
of life character arts and Al
research.
The Non-Player CharacterWarpefelt 2016| Continuation of Loyall's| Qualitative/Interpretive
- Exploring the believabil{ [348] (1997) framework (Person- Research Primarily used

ity...

ality, Emotion, Social ca
pabilities, etc.)

structured observation
of gameplay videos an
thematic analysi®f open-
ended survey questions.

|5

What makes virtual agentsBogdanovych et
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al. 2016 [34]

Personality, Emotion
Self-motivation,  Social-
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expression

f scale, Believability Index

Mixed-Methods: Primar-
ily quantitative (Likert

supplemented with qualita
tive open-ended feedbag
to explain the quantitative
results.

What do you mean by be

-Lee & Heeter

Personality,

Appearance,Online Survey. Showed

—

lievable characters? 2012 [187] Behavior, Goal, Emotion | participants NPC videg
clips and used a 5-poin
Likert scale for data collect
tion and statistical analysis.
Enhancing the Believabilt ljaz et al. 2011 Environment, Self-| Interactive User Study.
ity of Embodied Conver{ [154] awareness, InteractionParticipants engaged i
sational Agents through awareness real-time conversation

Environment-, Self- and

Interaction-Awareness

U3

with agents, assessed via
a Likert scale and sup-
plemented with specic
textual feedback

Metrics for Character
Believability in Interactive
Narrative

Gomes et al. 2014
[125]

3 Awareness, Behavior un
derstandability, Persona
ity, Visual impact, Pre-
dictability, Behavior coher
ence, Change with exper
ence, Social

-Methodology Proposal
-Proposed an

-questions; did not condug

evaluative
framework based on Likent
scales and multiple-choice

t

an empirical study.

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

+ Afonso & Prada
2008 [8]

Relationship,
Theory of Mind

Personality

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

|

of delity 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, de ned 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
Al agents perform and interact with other agents, including both humans and non-humans
(machines, animals, etc.). In recent research on Al 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 speci ¢ 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 Al systems like thoseFatade[211],
believability was primarily a product of top-dowstrong 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 signi cant portion of their believability from
bottom-up, emergent properties rooted in their technical foundation. This includes the vast-
ness of theirassociated training setswhich allows them to mimic the nuances of human
conversation, and the power of thewmphisticated 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 de ning the character's
narrative framework and prompts) and the bottom-up, generative performance of the Al.

2.5.2 Social behaviour

The taxonomy proposed by researchers [23] categorises agent interactions based on their
social behaviours, inter-agent communication, knowledge ow, and the change in their re-
lationships. These categories include communication, ow of knowledge, relationship, and
emotions. This research focuses on the aspect of social behaviour, speci cally 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 Al 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 Al agents in these emerging programs is their language ability. Unlike tradi-
tional rule-driven NPCs or those powered by drama management systerfkadkee[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, Al agents can already act as intimate companipns [
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 Al Technologies

To understand the evolution of practice in Al-driven interactive narrative, it is essential rst

to examine the foundational technological shifts that made these new forms of storytelling
possible. The history of Al in this domain can be broadly understood as a transition from
traditional symbolic systems to modern generative models. This section will rst 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 Al

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 Al is rooted in deep learning and, more speci cally, 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
(RNNSs). 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 signi cant leap in natural
language processing and generation capabilities. GPT-2, released in 2019, marked a turn-
ing point in Al's ability to generate coherent and contextually relevant text [129]. ChatGPT,
launched in late 2022, further revolutionised Al interactions by enabling more natural, con-
versational exchanges [250]. These milestones not only transformed the Al landscape but
also signi cantly impacted the development of interactive narratives and believable Al agents
in games and other applications. By structuring this review around these technological break-
throughs, the evolution of Al'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
signi cant practices in Al 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 Al. 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 eld 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 Al models. This era's interactive narratives can be summarised as consisting of a

31



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 ctional world.

Post-2000, with the maturation of computer graphics technology, more scholars introduced
conversational systems into games and related research. For exampleb thab Labteam
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 Al 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 Al scholars after 2010
because playing these games requires common sense and an ability to understand language,
making them a useful training ground for Al. Important projects include ScienceWorld [342]
and other specialised simulators designed to simulate higher- delity text-based environments,
Jericho [142], which provides a Python framework for loading interactive ction games, and
TextWorld [82], a framework for creating research-oriented games.

With the development of NLP technology, Al 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 rst version of the Replika Al companion [273] was released. As a commercial product,
Replika does not disclose any details on its technical pipeline. However, prior to 2019 u-
ent dialogue in Al conversational systems generally depended on high-quality preset corpora
and re ned NLU technology, requiring signi cant 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 Al's primary function was to understand or map player
input onto a pre-authored, nite 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 Al 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 signi cant milestone: generative Al 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 Al 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 Al using emotion detection. These applications were still more
reliant on NLU than NLG technology. In contrast, Al 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 Al-generated Morse code for communication, drawing in-
spiration from a Facebook experiment [108] in which chatbots developed their own language.
This project highlighted Al's potential for language generation and the role of language in em-
powering marginalised voices. Although the project included Al-generated language through
GPT-2, it utilised prede ned rules, such as Markov chains and Morse code, to encrypt xed
information in the English language, rather than delving into the cultural context behind the
emergence of language. “Cangjie's Poetry” explored Al'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 Al 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 Al
agents through natural language text messages. This trend demonstrated that integrating Al
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 lll: After the release of ChatGPT (2023-present)

Following the release of ChatGPT, the concept of Al agents gained unprecedented attention.
This period saw the emergence of extremely important research. In “Generative Agents”,
Al-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 Al-
generated character dialogues [199]. In the entertainment industry, generative Al 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 emergenceAdfnative games games that incorporate gen-
erative Al (GenAl) 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 GenAl: content (like conversations) is generated, rather than being pre-
de ned by developers. GenAl creates new content; while conventional Al may also generate
some simple forms of content like labels or paths, GenAl produces high-dimensional data like
text, conversations or images [385].

This evolution aligns with the previously discusg&ldbased gameswhich are “designed
around Al” [335] or have “an Al system deeply integrated into their core mechanics and aes-
thetics” [98]. However,these studies often encompasses a broader spectrum of Al systems,
including elements like the physics simulation system in Super Mario Bros, Go Al, and more.
Earlier Al-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 Al) 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 Al, there is a pressing need to update discussions in the gaming and
interactive storytelling eld. Previous taxonomies struggle to encapsulate the unique charac-
teristics of emerging Al-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 de ne the boundaries
of generated content). Recent research [292] has initiated a discussion on the design consider-
ations for games based on GenAl, like Al Dungeon [2], but has not distinguished them from
conventional Al. In general, using GenAl 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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“Al-based” nor PCG adequately describe the essence of GenAl, which produces multimodal
content beyond developers' pre-de nitions.

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

In the realm of game Al studies, VentureBeat's de nition is particularly valuable for future
game Al developmentAn Al-native game is one in which GenAl is not just an added
feature but is fundamental to the game's existence and mechanisnT.his does not mean
that content and art assets are pre-generated by Al, but rather that the capabilities of GenAl
are central to the gameplay experience in real time. Such games are gaining attention through
initiatives like Al-game hackathons held by developers and Al organizations such as Hugging-
face [103]. Recognising the signi cance of Al-native games could pave the way for novel
types and genres of games [335].

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

Developers have sought a balance between generating Al 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 Al-native applications have demonstrated Al's integration into our
daily lives, signaling the urgent need for more profound ethical discussions as Al 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 Al 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 ctitious social network composed entirely of Al 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 arti cial 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 Al [131], as this may allow a more realistic
and practical understanding of Al'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
signi cant challenges related to narrative control and predictability. As demonstrated by the
emergent, disruptive behaviors in Al-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 Al 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 Al 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 ctional and real worlds createsaningful 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 ctional and real-life boundaries also
introduces challenges. The stories produced by human-Al 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 Al's performance and human users' subjective
experience? What ethical considerations need to be addressed?

With the development of generative Al, particularly LLMs, Al models' generative capabilities
now allow the interactions between Al and humans to produce stories that are personalised
and not pre-de ned. Recent research has suggested that when Al 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 conict remains
challenging[345]. While the rise of LLMs prompts philosophical debates on whether Al
agents can truly “understand” stories or merely simulate comprehension through probabilis-
tic modelling, this thesis takes a pragmatic stance. Our focus is gretbeived believability
andreal-life consequencesf 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
systemsstruggle to capture the nuances of human-like believability—speci cally,
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 Al agents based on generative Al, 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 Al agents (including dialogue,
behaviour, appearance, etc.) have typically been con ned to speci ¢ scenarios: either
within games (inside the magic circle) or as applications (such as Al assistants) playing
xed roles outside the magic circle. This limitation leads to a lack of understanding re-
garding thedesign mechanisms required for consistent context-switchirgi.e., how
a single agent can maintain its persona and believability while traversing the boundary
between ctional 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 Al 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 Al.

In essence, the stories generated by Al 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 Al agents in the real world as part of interactive storytelling.

This thesis introduces the concept of hybrid agents, which are Al agents that adaptively role-
play in both ctional and real-life scenarios in a believable and consistent manner.

2.7 Summary

The evolution of Al technologies, and particularly of language models, has signi cantly ex-
panded the opportunities to create believable and engaging virtual experiences. However, as
this review demonstrates, the impact of Al 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 Al 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 Al entities that
can seamlessly navigate between ctional and real-world contexts, blurring the boundaries of
the magic circle.

In the following chapter, | 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.

38



Chapter 3

Conceptual Framework and Research
Approach

As established in the preceding chapter's analysis, research gaps exist in understanding and
evaluating Al agents that operate across ctional 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 Al 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, | identify two fundamental aspects of hybrid agents:

1. The content aspect, whereby Al 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 Al 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 Al technology.

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

As Al 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

| propose that Al agents are hybrid in nature: they blend real and ctional social relation-
ships and spaces, merge reality with ctional 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 con icting with Suno [321]. These
phenomena re ect a sense of unease and perceived invasion: Al 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], | propose that when Al 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 Al, is exempli ed 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 Al agents in the realm of language [58].

Ludwig Wittgenstein's “Tractatus Logico-Philosophicus”, published in 1921, marked a
signi cant 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 Al-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 Al 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, speci cally 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 Al 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 | have a speci c 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 ts the discussion of Al 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, Al 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 Al 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 Al 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 Al agents in robots is
not yet mature. In other words, Al agents' habitat is digital space.

Al agents may also be limited to a speci ¢ 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 ctional characters are limited to this space. However,
some Al 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 speci c 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-
ci c game engines. The research in this thesis is intended to observe people's reactions to
hybrid agents by introducing multi-modal Al 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 Al 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 speci ¢ social contexts.

Scholars in the gaming eld [285] have put forward similar viewpoints, examining tropes in
conversations between player characters and NPCs. Drawing from the elds 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 ctional character, her persona is constructed through interactions with her
followers. Her followers spontaneously compile information about her. Due to the stochas-
ticity of generative Al, 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 in uence others' perceptions of her.

Temporal Expansion as an Aspect of Social Expansion

While Montola's framework for pervasive games identi es temporal expansion as a distinct
category [228], this thesis integrates temporal aspects into the broader concept of social ex-
pansion when considering Al agents. This integration is justi ed for several reasons.

Firstly, the notion of temporal expansion in games is predicated on the existence of discrete
“play sessions' [228]. However, interactions with Al 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 Al 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 Al agent interactions, where the line between “in-character' and casual
conversation may be indistinct.

Furthermore, the temporal exibility of Al 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 re ects 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, Al 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 Al agent's temporal exibility and its capacity for rich, ongoing
social interaction. This approach allows for a more holistic examination of how Al 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 speci c interest focuses on the linguistic
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(language), spatial and social expansion of Al 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 Al agent's ability to reinterpret
and recreate language in the context of storytelling and character portrayal. It explores
how Al agents, while embodying ctional characters, might develop unique linguistic
expressions that transcend human limitations. This expansion can enable Al 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 Al agents acting as be-
lievable ctional characters into human social contexts, particularly in online commu-
nities. These Al-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 Al social interactions, potentially
creating new forms of narrative engagement in which Al characters persistently exist
alongside human community members. It includes the ability of Al agents to adapt their
ctional personas to speci ¢ social contexts and participate in multi-party interactions,
maintaining character consistency across various social situations.

 Spatial Expansion: For Al agents playing believable ctional characters, spatial expan-
sion primarily refers to their ability to transcend speci c digital spaces or platforms while
maintaining their narrative integrity. This form of expansion allows Al-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 ctional Al 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 Al agents'
ability to generate content is combined with their ability to tell stories across different
contexts, these interactions can become meaningful and engagin@hese forms of ex-
pansion collectively contribute to the concept of hybrid agents, which blend real and ctional
elements, merging reality with storytelling across various dimensions of interaction.

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

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

Secondly, and more importantly, | seek to stimulate further discussions and considerations
in this eld.

The main goal of the research is not to develop speci ¢ methods that achieve certain tasks.
Rather, through a series of projects spanning video games, Discord chatbots, and interactive
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installations, | aim to showcase the potential of Al 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 canctional characters be leveraged to elevate the performanceasfial agents

to achieve engaging and meaningful interactionsydsid agents?

RQ2: How can hybrid agents in interactive storytelling become rhehevable?

RQ3: How can hybrid agents in interactive storytelling blur and expand the boundary of
ction and reality?

To answer the multidisciplinary research questions, the primary goal is not only to address
speci ¢ 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-de ned 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 scienti c 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 Al agent not as a nal 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.

| rst constructed pilot studies (Wander, 1001 Nights) to explore the broad design space
of conversational Al and narrative engagement. The insights gained from these initial ar-
tifacts—speci cally regarding the power of linking real-world data and providing player
agency—directly informed the design of the subsequent, more cor@altherine & 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 re ecting upon Al agents allowed for a progressive re nement
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 Al 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-Al 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‘khowing through making” [202], where knowledge is
generated through the creative act itself. The Al agents | created are central to this process,
but as Makek 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 re ection 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 re nement of my practice.

From the art practice perspective, | also found artistic potential in the rapidly developing eld
of natural language processing (NLP), which has inspired my entrance into computational
art. Although the transition from art practice to scienti c research outcomes is rare in related
studies, my pre-PhD pilot studies demonstrate the effectiveness of this approach.
Throughout my research, | narrowed my focus to the eld of interactive storytelling, which is
the source of my motivation and a long-standing theme across HCI, gaming, and interactive
media art. | 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 Al 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 speci ¢ methods; rather, they provide a
rationale for selecting and combining them. In this thesis, these guiding paradigms led to the
adoption of a exiblemixed-methods strategy integrating bothgualitative and quantita-

tive techniques to capture a holistic view of human-Al 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 speci ¢ 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 Al 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, |
synthesized key academic works that have de ned and measured this concept. As Table 2.4.4
illustrates, scholars have identi ed 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 believabilitfrom a Human-Computer Interaction (HCI) perspective rather
than on objective Al performance testing. Common methods include user studies with Lik-
ert scales after viewing video clips [187, 34], analysis of real-time interactions [154], and
gualitative 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 agppearance [187], visual impact [125], and non-

verbal behaviors likgestures andgaze [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. | 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 ndings.

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
guestionnaire was further adapted from the User Experience Questionnaire (UEQ) [298] and
the Creativity Support Index (CSI) [64] to speci cally address the tool's role in the artistic
process.

Engagement

Engagement was measured differently depending on the nature of each study, re ecting the
adaptability of the mixed-methods strategy. In some studies, engagement was measured
throughbehavioral metrics. For example, in the “1001 Nights” study (Chapter 5), player
engagement was quanti ed by analyzing instrumented gameplay data, speci cally 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 dimensionpérceived experiencervia Likert scale items in questionnaires. For
instance, in the “Catherine & David” and “Hyborg Agency” studies, a speci c item, “l 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 ndings 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, | 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 AddressedThis study primarily addresses RQ1 (How can ctional
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 ction 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 Al 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 Al agent in a
narrative context for the future metaverse. The methods used included:

1. Design and development of a hybrid Al generated content (AIGC) and user-generated
content (UGC) system for a narrative Al chatbot, Wander, that produces interactive c-
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 rst was
to bring Al agents to a public daily messaging platform where feedback on the interaction
between the Al agents and humans could be easily accessed. The second was to use Al 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, | created an Al-enabled conversational agent called Wander. Each time a
participant sends it a location message on the Discord or WeChat platforms, Wander generates
sci- -themed interactive ction 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 ctional future world, which will keep updating
through public participation.

Results: Generative Al 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-Al interaction can link engagement and creativity in real life to a ctional 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 experiencaje\i. For in-
stance, 82.4% of participants correctly identi ed 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 identi ed Wan-
der as a friend, which seems to imply that there may be potential for personal relationships
between humans and Al applications.

Speci ¢ Contributions: By transforming real-world geographical information into dynam-
ically generated science- ction 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 ctional narrative.
Impact: In 2022 (the spring semester of the rst 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 Al (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 AddressedThis 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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