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Abstract
The recent improvements and developments on Intelligent Agents (IA), Artificial
Intelligence (Al) and 3D visualisation, coupled with an increasing desire to integrate
interactivity within virtual spaces bring concerns in regard to the articulation of
narratives in such environments. Although the literal interpretation of the narrative
term relates to "a story or description of events" and "a narrated account, the art,
technique, or process of narrating" (URL: Cambridge-dictionary), (URL: Online
Dictionary),

computational approaches towards story articulation

in Virtual

Environments (VEs) present much diversity. Whilst this work does not attempt to
settle differences within the Interactive Storytelling (IS) research community, it is
motivated by the desire to investigate several aspects of the problem by focusing on
the development of a novel narrative concept whose aim is to understand the
mechanism and requirements for the generation of immersive and meaningful
interactive dramas. The emergent (EN) narrative concept argues for a process-based
view of the narrative as opposed to a more traditional authored-artefact approach.
Whilst borrowing on studies and works carried out within the IS community, the
elaboration of the EN concept investigates in depth the origins and applications of
interactivity in the context of storytelling, the narrative concepts and theories and
explore with great interest the roles played by characters and emotions within an
interactive framework, resulting in a novel dynamic character-basednarrative model.
The work presentedherein describes a theoretical and an empirical study of narrative
in respect to its articulation within intelligent agents and virtual environments. The
work presented in this document relates to the elaboration of a novel narrative model
dedicated to interaction.

X

CHAPTER 1: INTRODUCTION

1

Chapter 1

Introduction
Time is construction.
Valery.
Paul
-

1.1 Introduction
Virtual Reality (VR) has now progressed beyond the simple act of technical
discovery towards a valid medium in its own right. A systematic exploration of the
potentials, possibilities, advantagesand constraints of this technology now needs to
be carried out in relation to different types of functionality and application. Given
that VR is of specific interest to the AI community in the domains of storytelling and
intelligent characters, these are particularly relevant areas for research. Just as
narrative in film was originally seen through the lens of narrative in the novel, so
there is a tendency to consider narrative in VR in relation to film or television, or to
even earlier narrative theories. Despite some very influential work based on this
approach ((Bates 92), (Perlin et al 96), (Hayes-Roth 95), (Mateas 97), (Mateas et al
99)), a thorough investigation of the nature of VR itself should be conducted in order
to identify narrative forms and means of communication specific to this medium.
The work presented in this thesis emanates from several disciplines such as
narrative understanding, narratology, synthetic agents, characterisation, emotion
modelling and computer science. The initial aim of the research is to understand and

2
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in
This
issues
to
the
the
virtual
occurs
phenomenon
solve
related
narrative paradox.
frame
is
integrated
interactivity
and/or vice
a
narrative
within
environments when
is
in
(VEs)
Virtual
Environments
`narrative
The
now
paradox'
versa.
concept of a
between
(Aylett
99).
This
the
pre-authored
conflict
revolves
around
well established
in
freedom
VE
the
physical
a
user
and
a
offers
plot
narrative structures- especially
immersion.
feeling
integral
interaction,
to
and
of physical presence
a
movement and
Thus establishing the clash between narrative structure and interactivity as the major
researchproblem in relation to this investigation.

1.2 Summary of Main Contributions
In order to cover the necessary research grounds in solving the narrative paradox
introduced in this chapter, the work presentedherein features contributions for each
phase of

the research process, namely; theoretical formulation,

system

design/articulation and technical implementation. The thesis' main contributions are
presentedbelow:
" The formulation of a novel theoretical solution to the problem of reconciliation
between interactivity and narratives (i. e. The emergent narrative concept). This
concept is based on both a theoretical and empirical study of the articulation of
narratives and narrative

elements within

real-time

interactive

virtual

environments. It also featuresa deep reflection on the representation,display and
articulation of emergentapproaches,particularly regarding the role of the user.
" The definition of a novel story managementapproach that draws lessons from
interactive practices such as the ones commonly observedin Role-Playing games
(RPGs), interactive theatre, IMPROV or video games. It also constitutes a
contribution on the development of a methodology for the authoring of emergent

CHAPTER 1: INTRODUCTION

3

narrative systems and features the representation of characterisation and
performances via XML configuration files (eXtensible Mark-up Language: XML
is a text mark-up language for interchange of structured data).
" The design and implementation of an affectively driven agent action-selection
mechanism, aiming to generate dramatically interesting events. Essentially based
on a discussion on the particular relationship between emotions and dramas and
the essential role of emotions on the unfolding and understanding of narratives, a
novel agent architecture approach (i. e. double appraisal) is discussed, described
and implemented.

Secondarycontributionsinclude a contribution on the methodologyfor the
evaluation of emergent narrative systems and results obtained from real users with
regards to a series of system simulations (Chapter 8). Similarly, results of
experiments measuring characterisation, behavioural believability

and drama

perception within different system configurations are discussedin the same chapter.

1.3 Narrative
1.3.1 VR as a narrative medium
This work argues that VR should be considered as a specific narrative
medium alongside other narrative forms such as theatre, literature or cinema. Each of
these present peculiarities that differentiate them from each other and determines
their relative narrative forms, means of communication and display of content in
relation to a story. A story is neither told nor shown in the same way according to the
medium in which it is displayed, nor is its content or its intensity the same. The very
different nature of media means that a narrative has either to be told or shown in
different ways, varying the intensity of different aspects or parts of the content in
order to achieve a satisfying effect on the person(s) to whom it is communicated or

4
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displayed. The recent cinematic adaptation of The Lord of the Rings (Tolkien 54)
illustrates this point, differing as it did in a number of respects from the original text,

film
for
the
as againstthe
of
external
visual
perspective
reflecting
example
more
internal character-centred commentary of a novel. What is possible in a novel is not
obviously realisable in a motion picture and vice versa. By their characteristics,
narrative media generate different narrative forms that allow them to transmit the
narrative in the most efficient way. Virtual reality, as a narrative medium, through its
interactivity and other peculiarities, presents characteristics that none of the

be
forms
therefore
previously mentioned narrative
usually possess,and should
recognisedas such.
[Table 1.3.1A] below, presents a comparative table of the four major

narrativemediadiscussedin this chapterwith regardto determiningfactors;namely
time and spacedependency,narrative representation, presenceand interactivity.
Cinema
Time and space
dependency

Narrative

Low

Visual

Theatre
Medium

Visual

Literature
Low

VR
High

Mental

Visual

Not physical

Immersive

Representation

Presence
Interactivity

Not physical
No

Physical
No/Yes'

No

Yes

Table 1.3.1A: Comparative table of different narrative forms
It shows that whilst VR shares the same visual narrative representation as
Cinema and Theatre (Visual), it relates differently to other factors such as presence

(immersive as opposedto physical or not physical) and dependencyon time and
space (which is strong since it is the only medium that is expressed in real-time).
Finally, VR is also a narrative medium that has been designed for interaction
1Whilst classical theatre is
passive from the audience's perspective, certain forms of modern theatre
are interactive.

5
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between virtual realities and users. In this work, we regard interactivity as "an action
that occurs as two

have
an effect upon one another"
objects
or more

(URL: Wikipedia-Interaction).

"Objects",

in the case of this thesis, can be

representedby characters,users, props or virtual environments.
In the main, its ability to interact with a user stands as a truly differentiating
element and is arguably a sufficient condition for the consideration of VR as a
its
of
own.
narrative medium
1.3.2 Narrative considerations
Representing and communicating stories in Virtual Reality and 3D virtual
environments is a challenge that involves the consideration of essential narrative
elements such as the role of the user, the form and nature of the story, the capabilities
immersion.
interactivity
issues
the
and
about user
of
narrative medium and ongoing
There has been, understandably, during recent years, an increasing interest from the
AI community in storytelling2 and the development of models for computational
story/narrative management. Stories have been studied for centuries and narrative
theories originate from Plato (Plato 360BC). This section reviews relevant models
representative of the wide spectrum (plot-based to character-based)of work inspired
by the study of the narrative question (i. e. narrative consideration, study and
analysis) and presents relevant theories emanating from both ends of the
aforementioned spectrum of works.
Until the recent development of VR in the world of communication and
entertainment, Plato's categorisation of stories could almost be considered as a
universal rule. Stories were either told by the author/poet directly (Diegesis) or

2 The

work in this thesis refers without distinction, due to the definitional closenessof the terms, to
stories, narratives, story-telling and interactive dramas

6
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looks
(Mimesis).
This
through
the
to
the
at
work
use
of
characters
shown
audience
the relevance of this approach in regard to the possibilities brought by VR
technologies. In addition to studying Aristotle's

(Aristotle
consideration
plot

330BC), it also considers from a practical and critical perspective Propp (Propp 28)
and Campbell's meta-structural (Campbell 49) interpretation of the narrative matter.
Since such a study dependsa great deal, as with any theoretical work, on the
in
it
is
built
fundamental
this
the
the
presented
upon,
work
validity of
principles
thesis is based on the assessmentof narrative theories together with the critical
consideration of linking them contextually, historically and chronologically to their
media of expression. This document takes the position that such theories should not
only be studied as pieces of theoretical contribution, but also with respect to their
potential in contributing to the development of an interactive narrative medium.
Consequently, the study of Cinema, Literature, Theatre or Performance based
narrative media, should be regarded as equally important to those based on classical
narrative theories and are therefore taken into consideration in the reviews of both
Bordwell (Bordwelt 86) and Chatman's works (Chatman 78).
Finally, the narrative theories advancedby the Russian Formalists, the French
Structuralists and Heath's philosophical approach (Lapsey et al 88) all have their
roots in linguistics and view the use of language as representing the basis of cinema
and of narrative in general. Eichenbaum in (Bordwell 86) viewed film shots as being
linked into phrases and sentences and Tynianov in (Bordwell 86) sought for
language structure in cinematic equivalents. The linguistic interpretation of the
narrative question with respect to the VR medium and particularly the works of
Greimas (Greimas 66), Todorov (Todorov 66) and Barthes (Barthes 66) is reviewed
in Chapter 2.
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A broad range of knowledge in different research domains is needed for the
implementation of computational narrative systems. In addition to the obvious and
knowledge
knowledge
both
VR
of areassuch as
agents
and
and synthetic
essential
of
knowledge
theatre
theories,
of performance-basedpractices
narratology, cinema and
is also required. This review aims to cover the most relevant works in each of these.
However, it does not aim to conduct an in-depth review of all these areas but to
design
knowledge
for
the
of a system suitably adapted to the
sufficient
provide
articulation of narratives within virtual environments.

1.4 Emotions
The study of emotions, the way they are modelled, generated and implemented
in
framework
is
the
relevance
a
computational
also
an
area
of
great
within
development of a system of the type discussed in this thesis. Whilst not always
recognised as an essential parameter of the whole storytelling experience within the
research community, one would have to consider the central and essential role
between
is
link
by
There
dramatic
techniques.
a clear
played
emotions within
emotions and drama and an actor's interpretation of a character can be assessedwith
respect to how well s/he reflects the character's internal state of mind. In turn, a
successful interpretation will

allow a spectator to understand a character's

motivations and personality. This type of implicit affective communication between
a static spectator and a static character allows the spectator to feel emotions whilst
watching or reading a drama. From a narrative perspective, our natural ability to
understand and communicate on an emotional basis is a tool used by authors to
manage and maintain contextualisation. Furthermore, since actions or events are not
seen out of context if their causes are understood (i. e. emotionally, logically,
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deliberatively), they also play a role in preserving the general coherence of the
drama.
Emotions in drama, independently of their forms or representations, are
expressed through the character, upon whom the responsibility of communicating
emotions with a spectator or reader relies. Although photography, music, editing and
directing techniques provide essential support in generating emotions, they are
ultimately channelled through the character. Since the Emergent Narrative concept
(EN) revolves strongly around a conception of a character-baseddrama, the position
taken in this thesis is that emotions should occupy a central role in the system design.
The EN concept intends to generate narratives by means of meaningful actions and
is
It
framework.
(i.
events e. emotionally and cognitively speaking) within an agent
therefore essential that emotion modelling techniques are understood and taken into
implicitly
for
implementation
if
to
they
with the
are
communicate
account
agents'
user and maintain cognitive cohesion and contextualisation.
The aim of the EN concept is to provide essential knowledge in
understanding the relationship between drama and emotions, from a character and
user perspective. In order to achieve sufficient knowledge in this area, this thesis
will study several pieces of seminal work in this field such as the cognitive structure
of emotions developed by Ortony, Clore and Collins (Ortony et al 88), and Lazarus's
appraisal system (Lazarus 91). These concepts should provide influential techniques
and understanding for the design of agent action-selection perception mechanisms.
The acquired knowledge should also prove of great relevance in the design of
assessmentmethods for the evaluation of the EN concept presented in Chapter 8.
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1.5 The Emergent Narrative (EN) hypothesis
The goal defined at the start of the present research is to develop a theory of
emergent narrative that would be designed with the intention of solving the narrative
paradox (c.f. Section 1.1) by producing a story system practically demonstrating the
value of such narrative principles and articulations. However, this approach should
be distinguished from Jenkins's definition of the emergent narrative term (Jenkins
04). He described emergent narratives as "not pre-structured or pre-programmed,
taking shape through the game-play, yet they are not as unstructured, chaotic and
frustrating as life itself'. This vision has fuelled the "meta-debate" (Aarseth 05),
between ludologists and narrativists within the computer game community. Although
such a concept is advocated in this thesis, it is important to differentiate between the
two interpretations of the term. The vision of an emergent narrative described therein
relies on "game-play" and interactions between characters and does not explicitly
display a narrative structure whilst still seeking for dramatic and narrative outcomes
(i. e. via characters rather than overall plot). However, an element of structure and
pre-programming has to be present for the concept to be concretely implemented.
The EN concept tends to agree with the necessity of narrative structures, but
expresses the strong belief that interaction-oriented approaches should be sought.
The EN concept referred to in this document, relates to the interpretation of the term
described in this section.
The research presented in this thesis is part of a wider research field
(interactive storytelling) where a certain number of techniques and approacheshave

CHAPTER 1: INTRODUCTION

10

already been identified. These can be distinguished according to several criteria as
showed in [Table 1.5A].

Approach (user consideration)

Authorial
Non-Authorial

Interaction (story representation)

Linear
Branching
Universal Plan
Generative

Authoring Level

Plot-based representation
Character-based representation

Table 1.5A: Interactive storytelling approaches

On the higher level, the distinction revolves around the role played by the
user in the interactive system. The user either assumes the role of the author of a
story (authorial approach) or that of a participant/spectator (non-authorial approach).

On the lower level, distinctionsare made on the mode of interactionof the system
and the way stories are articulated. Finally, a distinction is made regarding the
system's level of authoring; high-level plot authoring or low-level character-based
authoring. A story can be represented in several ways in an interactive storytelling
system:
"

The linear approach proposed by the likes of cinema, literature or classical
theatre.

"

The branchingapproachor "tree" structurewhere severalplot changesare
pre-arranged and pre-programmed into the system
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The Universal plan approach where every single story element is encoded in
the system and narrative decisions are made according to the availability of

theseelements
9

The generative approach where the story is regarded as a process and unfolds
as the interaction takes place.
The emergent narrative concept argues for a process view of the narrative as

opposed to a more traditional authorial approach. The mechanism investigated
consists of generating a narrative by the interactions between characters rather than
the authored narrative types in more widespread use. The narrative experience would
consist of a dynamic process where as well as the user, intelligent agents would
control and determine the unfolding of the narrative. In this respect, such an
approach requires an innovative dynamic character-based narrative model. The
is
investigated
is
and
emergent
character-based
generative
system
system
an
referred to, in this thesis, as the emergent narrative concept (EN). It is based on the
hypothesis that "the narrative paradox discussed in this chapter could be solved
via a character approach, as opposed to a more common plot-based structure".

1.6 Methodology
In order to achieve the objectives set in this thesis, a methodology featuring both
theoretical and empirical studies has been used and, as a result of necessary
investigations, covered a wide range of disciplines.
The first objective is to contribute to the recognition of VR as a valid
narrative medium and open the way for a constructive narrative debate. The
formulation of the EN concept itself represents a first step towards such a debate,
and a call for the formulation of an adapted and suitable narrative theory proper to
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VR. The study of the EN concept also calls for the consideration of other related
domains such as emotion modelling and cognitive science in an effort to create
intelligent agents that are not only aware of their bodies and functions, but also
prepared to assume social and dramatic responsibilities within the story's agent
characters(non-player characters) and the character played by the user.
The formulation of the EN theory is based on the study of relevant narrative
theories with respect to both their potential value for a character-based narrative
approach and their abilities to support interactivity. Thus, the role of the user is also
an important element of the study. In parallel to this, empirical data was also
gathered with respect to performance-based and alternative narrative media, as
opposed to the classic ones (i. e. Cinema, Literature and Theatre). This data
concerned narrative forms such as interactive theatre (i. e. IMPROV, Street and
Forum Theatres) and video and role-playing games.
Existing narrative systems were also regarded as a source of inspiration and
therefore particular attention was given to their study. Since there are many
approachesto story articulation within VR, only the most relevant published works
have been studied. The study comprises the agent approachesproposed by Cavazza
(Cavazza et al 01), Young (Young 99), Szilas (Szilas et al 05) and also the drama
manager pioneered by Mateas (Mateas 01). Systems and grand scale projects are also
representedin this study and the technical architectures of projects such as IMPROV
(Perlin et al 96) OZ (Bates et al 94), ALIVE (Blumberg 95), TEATRIX (Prada et al
00), MIRE (Rickel et al 01) and VICTEC (Aylett et al 06) are also investigated.
Since the emergent narrative concept is formulated around a "bottom-up"
approach, its implementation is bynature more complex and concrete than its more
traditional "top-down" counterpart. Rather than descending straight from the author
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to the characters according to a pre-determined and authored structure as seen in
traditional narrative media, the storyline in the Emergent Narrative approach unfolds

from the characters'interactionswith eachother. Sincethe characters'actionshave
an impact on the story world, this contributes to a non-deterministic and emergent
structure rising from the characters to the main storyline. The implementation of
such a system is technically demanding. Not only is the design of appropriate
charactersa complex task which requires a certain level of expertise, it also has to be
coupled with state-of-the-art agent approaches such as continuous planning and
multi-agent interaction models. It is not however in the scope of this thesis to
produce and develop whole agent architectures and systems; the core of this work
focuses on the sole problem of narrative articulation within virtual environments.
Consequently, the decision has been made to develop the demonstrator illustrating
the validity of this thesis based on existing agent frameworks. Details of agent
frameworks and systems are discussedin Chapter S.

1.7 Overview of the Thesis
The body of this thesis is split into nine chapters, which are outlined below:
" Chapter 1 presentedthe introduction to the thesis
" Chapter 2 reviews the literature on narrative theory. The review pays attention
to classic narrative approachesand narratology.
" Chapter 3 reviews some of the most significant narrative systems developed in
recent years. The review pays attention to their relevance regarding provision of a
potential answer to the "Narrative paradox".
" Chapter 4 reviews relevant literature on emotions models and concepts and pays
attention to their relevance regarding interactive storytelling and dramatisation.
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" Chapter 5 reviews relevant architectures on synthetic characters.The review
pays particular attention to their potential suitability towards an emergent
narrative approach.
" Chapter 6 presentsthe theoretical formulation of an emergent narrative concept.
" Chapter 7 discussesthe design approach for the development of interactive
dramaswithin the recommendations discussed in Chapter 6. It also details the
technical implementation of a novel double appraisal mechanism developed in
order to provide a technical solution to the specific topic of this thesis.
" Chapter 8 discussesresults and details of the evaluation process and illustrates
the discussion with appropriate graphs and figures.
" Chapter 9 offers conclusions to the work described in this thesis and offers

for future researchand/ordevelopmentson the Emergent
recommendations
Narrative concept.
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Chapter 2

Narrative theories
From nothing, one can build a great story
-Properce.
The meaning of a story is acquired by participating a little
Baldini
-Antonio

2.1 Introduction
Narrative concepts have been developed over the years in cinematic, theatrical, and
literary research. One potential assumption is that these established concepts could
be transposed to Virtual Reality (VR) and form the backbone of interactive
storytelling. However, assessingnarrative theories according to their relevance to a
narrative approach to VR proves to be a challenging task. One big issue lies in
fording a common ground between theories so that they can be considered, analysed
and compared. If a comparative approach to the characteristics of different media
appears reasonable, a similar

approach to narrative theories seems more

questionable. Whilst the theories discussed in this chapter are essentially plot-based
and classically approach the user as a spectator, the spectrum of abstraction on which
they rely is such that, for instance, a direct comparison between Aristotelian and
Structuralist considerations would prove difficult due to the different nature of the
conceptual frameworks involved.
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In order to develop a narrative theory for VR, it is therefore necessary to
individually.
The
different
the
these
narrative
approaches
consider
relevance of
theories presented in this thesis have been categorised according to a high-level
narrative concept first put forward by Plato (Plato 360BC) and then also considered
by Bordwell (Bordwelt 86). The Platonic categories of "Diegesis" (the poet directly
addressesthe audience) and "Mimesis" (the poet addressesthe audience through the
use of characters) are applied to both the narrative theories and to the various
including
Diegetic
VR.
In
theories
this
work,
media
under
consideration,
narrative
and narrative forms relate to the "telling", as seen in the tradition of oral storytelling,
Mimetic
in
least
drama
(at
Greek
the
the
novel.
substantially
chorus) and
original
forms and theories relate to the "showing", as seen in present forms of theatre or
cinema.

Sucha categorisationallows groupingunder one high-level concepttheories
emanating from different disciplines (i. e. philosophy, mythology, formalism,
structuralism, linguistics and cinematics) and considers narrative as a representation,
a structure or a process. The visual aspects of VR may suggest that priority should
be given to mimetic rather than diegetic considerations. However, both can
potentially make a positive contribution, so in this respect they are both equally
considered in this work.

2.2 Mimetic narrative approaches and theories
2.2.1 Aristotle - Muthos and Mimesis
Aristotle (Aristotle 330BC) was in all probability the first to apply logical and
ordered reasoning to the investigation of narratives in his poetics in order to identify
their different structures and components. In this particular work, Aristotle distances
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himself from his teacher Plato, not because of his logical method, but because his
subject matter, poetry, was recognised but condemned by Plato.
Aristotle focused mainly on tragedy, and identified its six main components: Action,
Character, Thought, Language, Pattern and Enactment (spectacle) - Muthos (plot)
and Mimesis (mimetic activity) being the two main concepts. Aristotle defined
Mimesis as the representation or portrayal of actions and behaviours -a

dramatic

enactment; and Muthos as the arrangement of the incidents or the organisation of the
events that form the overall plot structure of the narrative. Although Mimesis and
Muthos might seem equally important, Mimesis is defined according to Muthos,
making Muthos of prime importance. Aristotle clearly saw the structure of the plot as
essential to the construction of the narrative and considered its components of prime
importance in the narrative structure. The plot structure constituted the primary
significance of poetic drama in (Aristotle 330BC) (chapter VI) and the poet was
considered a "maker of plot structure" (Aristotle 330BC) (chapter II). Given that the
tragedy of the day portrayed plot, in the form of fate, as dominant over character, this
emphasisis understandable.
In 1991, Laurel (Laurel 91) presented a model of the Aristotelian theory, in
which she identified two different types of relations between the components of the
structure of tragedy. Aristotle's six hierarchical components were related to each
other in one direction, from action to enactment, by an authorial view of the narrative
represented by the plot (i. e. formal cause); and, in the opposite direction, from
enactment to action, by the audience view of the narrative represented by its
understanding of the plot (i. e. material cause). The main components of the narrative
structure were thus linked by two opposite causal chains.

18
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However, this theory did not integrate interactivity. The emergence of interest from
the AI community required the model to be adapted to suit user actions and
interactions within the plot. Mateas (Mateas 01,02) put forward a neo-Aristotelian
theory [Figure 2.2.1A], in which the roles and limitations of the user could be
drama.
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Figure 2.2.1A: Neo-Aristotelian Theory of Drama in (Mateas 01)

The user's interaction is integrated by the addition of two extra opposite
causal chains. The user's intention plays the role of the formal cause, from action to
enactment, as an authorial perspective on the narrative. The material cause is
representedby the limitations on the user (material resources constraints from below
and plot constraints from the plot authorial level). In this model, it is interesting to
see that user actions are situated at the character level in Aristotle's narrative
structure.

19

CHAPTER 2: NARRATIVE THEORIES

The AI community in recent years has been strongly influenced by the
Aristotelian approach to narrative and has recently produced significant work based
does
(Riedl
05).
However,
Aristotle's
those
on
concepts
et al
plot centred approach
factor
include
interactivity
between
the
the
or
author
and
as
a
possible
not
user
component of the narrative. When transposed to VR, the Aristotelian approach to
narrative presentsthree main constraints:
Firstly, its plot oriented structure makes the integration of interaction difficult
and conflicts with the freedom VR potentially offers to the user and can therefore be
highly restrictive. Recent Neo-Aristotelian

theories developed within

the AI

community (Mateas et al 05) include user interactions and give more importance to
the characters. However, the dominance of plot requires mechanisms to force the
user back into a desired action sequence. Techniques have been developed in the
video-games industry to bring back players within a story line whilst limiting the
impression given to a user of a pre-determined plot that must be conformed to. These
techniques include for instance multiple choices in adventure games that all lead to
the same point in a story. Another common technique is to design large
environments as in role-playing games (RPGs) where tasks cannot be achieved or do
not make sense if the player has not reached a certain story level. The sense of
presence experienced within a story can be greatly affected if the user is not
seamlesslyled towards a plot line. Mateas achieves this through the concept of beats,
which operate like episodes on a desired route. In effect this requires the author of
the system to explicitly define the content of a universal plan (Mateas et al 03)
covering all possible branching points. This approach, when applied to a large story
environment with many characters requires the generation of a large number of
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branching points that would be intractable both from an authorial and computational
perspective and an issue for the authoring of interactive experiences.
Secondly, Aristotelian and Neo-Aristotelian theories are essentially authorial
narrative models. In these approaches, the plot and its structure are of prime
importance and the character is regarded as a narrative element that must conform to
EN
instructions
in
form
Since
for
the
to
the
story
gain
plot
order
and cohesion.
approach focuses primarily on character and only allows a limited role for predetermined plot structures, these narrative considerations conflict with the characterbasednarrative approach investigated in this thesis.

Finally, given that Aristotle gives little theoretical weight to the role of
emotions in narrative, apart from the "catharsis" concept (Aristotle 330BC), it is not
surprising that subsequent theories do not pay any particular attention to emotions
and their values. Chapter 4 underlines the important role assumed by emotions in
human cognition, as well as being a major factor in the establishment of believability
(Magnenat-Thalmann et al 05). A narrative theory for VR must encompass the
emotional contribution to believability, which contributes towards providing the user
with a unique immersive experience. Eisenstein's expressionist approach (Bordwell
86) regarded narration as the manifestation of some essential emotional quality of the
story. With this aim of a satisfactory user experience in mind, this expressionist
narrative conception might be included in the consideration of a narrative model
proper to VR.

2.2.2 Bordwell - Cinema and narration
Theatre and cinema clearly work largely from a mimetic perspective, sharing a
particular awarenessof the spectator's visual engagement.Cinema and film theorists
have added to the general Aristotelian conception of mimesis, by including the
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conception of narration from different perspectives (i. e. camera angles) to emphasise
dramatic structure. The camera can then be thought of "as an observer ideally mobile
in space and time" (Bordwell 86) or an invisible observer. However, Bordwell
(Bordwell 86) argues that this only partially cover the narrative functions of other
film techniques.
The narrative study conducted by David Bordwell is of particular interest for
this work in the sense that despite the study being a major contribution to the
understanding of narrative in cinema, it presents a thorough description and a deep
understanding of narrative theories. Not only does it contribute valuable information
regarding the evolution of narrative considerations in cinema, it also contextually
developed
theories
the
and chronologically presents relevant narrative
such as
ones
by the Russian Formalists or the French Structuralists.

Conceptionsregardingessentialmatters such as story and discourseor the
opposition between mimetic and diegetic are discussed in a methodological attempt
to identify a narrative model proper to cinema. It is not unrealistic to imagine a
similar approach applied towards the definition of a narrative model such as the one
we argue for. Research on the emergent narrative concept benefits from Bordwell's
work in the sense that he contributes essential knowledge on the historical and
contextual background of narrative theories as well as providing the tools for an
accurateassessmentof their potential benefits.
The theories covered in Bordwell's work have had a substantial impact on
technical aspectsof cinematography through the use of particular camera angles and
positions, but their contribution to the theory sought for VR is more problematic. In
cinema, the camera is under authorial control, so that the ideal observer it represents
is in some sense the narrator. In VR, the camera is identified with the user, and
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removing user control over it directly contradicts the freedom to move that is one of
the major defining characteristics of the medium. In a way, VR moves beyond
mimesis - "showing"- with its implication of direction, to "experiencing". Thus,
although both cinema and VR share a synthetic visual aspect, there are fundamental
differences between them that make the narrative theory of film much less relevant
than one might have assumed.
There are, however, a certain number of comments made by Bordwell that
are directly relevant. He indicates that there are three different ways to study and
interpret narrative and storytelling.

Indeed, narrative can be treated as a

representation, the portrayal of some reality or its broader meanings. It can also be
seen as a structure, a particular way of combining parts to make a whole. This is the
direction undertaken by both Russian Formalists and French Structuralists through
the study and elaboration of narrative grammars or other analytic models. Finally,
narrative can be studied as a process, becoming the activity of selecting, arranging
and rendering story material in order to achieve a specific time bound effect on the
perceiver. The latter point relates directly to the vision of an Emergent Narrative
concept. Bordwell, however, underlines the fact that in practice, the three approaches
often overlap. It may then be that in setting forth a theory of narration for VR, this
investigation should at some point touch upon matters of representation and
structure, in particular when dealing with user role and participation. In addition to
theoretically delimiting mimetic and diegetic theories of narration, Bordwell's
contribution towards this particular investigation is also to reflect on essential
narrative elements that must be taken into account in developing any narrative
theory. Such elements comprise of principles of narration such as the Sjuzet (i. e.
"how the reader becomes aware of what happened") (Tomashevsky 66) and its
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construction; style; genre; temporal stratagems;and temporal construction in general,
but also the construction of space and its representation, and the perspective of the
viewer. In this respect, it is apparent from the hypothesis on the emergent narrative
concept described in the previous chapter that a serious and thorough investigation of
viewer and user perspective should be a source of theoretical progress towards a
narrative defmition and a model articulation. The role of the user is described in the
theoretical formulation of the concept in Chapter 6 and represents one of the core
topics of the debate for such an approach.

2.3 Diegetic narrative approaches and theories
2.3.1 Narrative macro-structural definitions
Another approach to narrative structures and theories is to consider the narrative as a
logical sequenceof actions, each action possessing a set of functions relative to the
narrative. This perspective, which fits in conveniently with AI planning approaches,
attracted the interest of the AI community to the study of Russian folklorist Vladimir
Propp. Propp wrote his "Morphology of the folktale"

in 1928 (first English

translation in 1958) (Propp 28). Formalist and later structuralist approaches to the
macro structural level of narrative rest on its forms rather than on the substanceof its
content. In his research for structural analysis of Russian tales, Propp identified 31
functions in an attempt to classify and structure the narratives of Russian folk tales.
His empirical analysis was based on over 450 Russian tales; this sample was then
classified and a sub-set of 100 tales produced. These functions form the core of the
narrative, the Dramatis

Personae. However,

because some functions

are

contradictory and should not appear in the same structure, only 25 could be
described as constants.
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In order to compare the structure of various tales, Propp designed a system of
symbolic identifiers, one for each function. In was then possible to represent the
pattern of a particular tale with a sequenceof symbols, allowing the analyst to make
comparisons and help with classification. The functions are part of a chronological
in
into
fit
logical
They
appear
one
consecutive
story,
always
should
and
structure.
the same order and non-logical sequencesshould not occur.
Since it is impossible to group all the tales in the world under a single set of
generic functions, such as abstention, interdiction or violation, Propp broke down
these generic functions into a set of sub-classes,each of them affiliated to a single
function, making a universal grouping achievable. The number of sub-classes is
specific to the function and depends on its nature, complexity and role. Propp
regarded the structure of fairy tales as all based on a single type, the quest type
adventure story. The number of functions known to be found in fairy tales is limited,
and the sequenceof functions is always identical. He suggesteda view of the tale's
narrative structure as a seven-part model [Appendix A].
Therefore, all functions described in this section should be considered as
appearing in the order in which they are listed. Some can be grouped into pairs and
can cause the occurrence or non-occurrence of certain events that could change the
structure of the narrative and its classification. Propp also identified some narrative
elements (Auxiliary elements of the tale). Placed in between the functions, their role
is to link the functions to each other (symbol §), bring elements of trebling (to make
or become triple. i. e. in the case of fairy tales, successis met at third attempt, symbol
0), or help in the display of motivations within the goals and mission of the hero(es),
(symbol mov).
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Propp's "morphology of folktales" (Propp 28), several

authors have been interested in the identification and understanding of plot structure
and its components, and eventually adopted a fairly similar approach. American
mythologist Joseph Campbell (Campbell 49) studied the adventure of the hero in
mythology and identified four distinct parts to the development and unfolding of the
adventure, as well as summarising them in a cyclical diagram [Figure 2.3.1A].
Campbell's approach, although emanating from another discipline (i. e. Mythology)
can be presented as a meta-structural consideration of plot and, like Propp, he took
an interest in the journey of the hero; the main protagonist of the tale or myth. The
cyclical diagram he proposed is composed of four main periods, namely the
departure, the initiation, the return and the reign and death. The study of Campbell's
model reveals instructive similarities between his model of hero in the myth and
Propp's representation of the folktale. Whilst presented in a cyclical fashion, the
model described above is yet another version of the Muthos representation.
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However, it was Bulgarian structuralist Tzvetan Todorov (Todorov 70) who
helped to introduce meta-structural plot considerations and Propp in particular to
French structuralists, and brought the most significant

contribution

to the

understanding of plot structure when he developed a similar technique and presented
the plot recurrences in algebraic formulae, identifying and distinguishing narrative
noun-subjects (characters), narrative adjectives (situations) and narrative predicates
(actions).
However, once taken out of a quest type storyline, macro-structural narrative
approaches quickly find their limits. The need for narrative to emerge through
interaction fits poorly into Propp or Campbell's rather prescriptive narrative structure
and fairly reductive consideration of the character's role. Furthermore, with respect
to the narrative, it collides with the character-basedconcept of emergent narrative.
Whereas a narrative model could certainly be successfully implemented into VR
through quest-type entertaining games, its contribution towards a narrative model
like the one we argue for seems to be limited. Chatman (Chatman 78) argued that
such an approach (i. e. categorisation) "may become so broad as to be inane,
virtually identical with those of narrative structure itself", and identified another
dimension to narrative, the discourse.

2.3.2 Structuralist and formalist narrative considerations
The narrative theories advanced by the Russian Formalists, the French structuralists
and Heath's philosophical approach in (Lapsey et al 88) all have their roots in
linguistics and the use of language, therefore it seemsreasonable to think of them as
inclined towards a diegetic approach. The Russian formalists, however, in their study
of cinema and its narrative components, did not construct a comprehensive model.
They advanced considerations such as Fabula ("the set of events tied together which
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in
has
in
the
the
to
effect happened") and
are communicated us
work, what
course of
Sjuzet ("how the reader becomes aware of what happened", "the order of appearance
(of the events) in the work itself') (Tomashevsky 66), as of prime importance in the
understanding of narrative. The macro structural approach advanced by Propp
(Propp 28) has been applied in AI community as a tangible model for the
development of storytelling systems (Waraich et al 98, Paiva et al 01).
Chatman (Chatman 78) however, argues against the narrative universality of
macro structural models. It is not clear, for example, that Propp's model applies to
soap operas in the way it does to Russian fairy stories, or indeed that it would apply
to the myths and fairy-stories of non-European cultures such as the Chinese. The
French structuralists later explored the structures of narrative based on a linguistic
approach. Works by Greimas (Greimas 66), Todorov (Todorov 70) and especially
Barthes (Barthes 66) can be cited here.
In the works of the French literary critic and structuralist Roland Barthes,
(Barthes 66), stories are innumerable; they are communicated by many means (i. e.,
in language, both oral and written; in images, both fixed and moving; in
gesture/movement); are present in many forms (i. e., myth, tale, fable, essay, story,
tragedy, drama, comedy, pantomime, painting, stained glass, cinema, comics,
conversation) and in any time, period, place, society or class. Taking this into
account, Barthes defined stories as universal, international, trans-historic and crosscultural.
Barthes believed in the existence of a universal model to which any story
must refer (a sort of narrative parallel to Chomsky's deep grammar (Chomsky 75)).
It seemed reasonable to use linguistics itself as a foundation for the structural
analysis of narrative. Russian Formalist and French structuralists recognised that we
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(Tomashevsky
Chatman
to
the
arguing that
and
added
the narrative text must be divided into two different distinct parts - the story and the
discourse. As Chatman (Chatman 78) explains in simple terms, `the story is the
`what' in a narrative that is depicted, discourse the `how it is told" [Appendix B].
Barthes (Barthes 66) argued that the meaning of a story is not something
revealed at the end of the story but uncovered throughout it. He identified three
hierarchical levels of narrative linked by a progressive integration mode; Functions,
Actions and Narratives. Barthes' defmition of a function is a unit of content, each
function being either distributive (corresponding to the sort of functions identified by
Propp, i. e., distributive classes) or integrative (indexing functions, not involving
complementary or causal information but information still necessaryto the meaning
of the narrative, the understanding of the character i. e., integrative classes).
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Relationships between the unit and its components are different. Functions
(distributive classes) have a metonymic relationship within the unit, as indexes
(integrative classes)have a metaphorical relationship within the unit.
Functions deal with the functionality of doing (e.g. actions), whilst indexes are
being
(i.
(integrating)
functionality
the
a character,
e.
revealing
of
concerned with
feeling or atmosphere). The distributive class of functions is separatedinto two subclassesof narrative units: the cardinal functions (core, articulation of the story) and
the catalysis functions (to fill in the `blanks' in the narrative space). The cardinal
functions represent the risk elements of a story, whilst the catalysis functions
between
function
in
A
two
takes
the
place
catalysis
story.
represent security zones
cardinal functions without changing the nature and the meaning of the sentence(for
example: the phone rang (cardinal 1), Bond walked to the office (catalysis) and
picked up the phone (cardinal 2). The actions of the phone ringing and Bond picking
for
be
interpreted
the
to
the
causes
as
up
story and could
phone are meaningful
less
is
Bond
The
to
the
the
much
office
of
of
walking
events within
story.
action
importance and would not result in any causal effect within the story. Narrative
events follow not only the logic of connection but also the logic of hierarchy where
some events are more important than others.
In Chatman's work, the Cardinal and Catalysis functions are interpreted as
Kernel and Satellites, kernels representing the `narrative moments that give rise to
cruxes in the direction taken by events', and satellites representing minor plot events
[Figure 2.3.2B].
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Barthes also identified a set of two sub-classes in the integrative class (i. e.
indexes): feature-based units and informants. Feature-based units are implicit and
continuous, their role inside a story is to establish or amplify behaviours, feelings,
atmospheresor philosophies; informants help the identification and location of time
and space.Feature-basedunits imply a descriptive activity (i. e., acknowledgement of
behaviours or atmospheres)and informants usually bring knowledge and help to fix
fiction into reality.
To summarise, Barthes' units at the functional level consist of Cardinal
functions, Catalysis functions, Indexing units and Informants. The action level of the
narrative is represented by the actions of different characters, and he saw the
identification of grammatical categories as key to the action level. However, as these
categories can only be defined through language rather than reality, characters can
only find their meaning in terms of units at the action level if these are integrated to a
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third level of the description, the narrative level. Barthes suggestedthat the narrative
level is composed of a mixture of two different systems of signs, personal (i. e. the
author as a subject - discourse) and a-personal (i. e. the story as the instrument of
expression - story). The narrative is therefore composed of narrative signs and
operators that reintegrate functions and actions in the narrative communication;
delivering
the story, and the person receiving the story.
the
articulated around
person
Martin

(Martin

86) regrouped Structuralist, formalist and Chatman's

consideration of the narrative definition in a self-explicit diagram [Appendix C].
Barthes, as well as other French Structuralists, approaches narrative from a
completely different angle and in a different context from the consideration of an
Emergent Narrative model. The level of abstraction on which his valuable and
conclusive analysis is based makes it difficult for direct computational application,
although Cavazza, Mead and Charles (Cavazza et al 01(2)) successfully
implemented a storytelling system borrowing from this model. The fact that the
narrative is seen as a process in the EN concept poses compatibility problems with
an analytical perception of the story. Although it is important to recognize the
validity such perception brought to the understanding of narrative structure, it is
believed in this thesis that the foundations for a fully interactive character-based
narrative should be sought in a rather less generic and more specific model.
Since the analysis of structure is inescapably tied to a view of narrative-asartefact, the applicability of structuralist theories conflicts with the real-time process
based approach sought with the EN concept. Despite the evident analytical benefits
of such approaches, it is therefore also questionable to consider their use in the
process view of building a narrative in a VR environment. Considering the prime
importance of user interactions in VR applications, a process approach to narrative,
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based on character interaction (among them the user) would be more suitable and
appropriate. A similar approach taken by Heath, argued that, when considering the
relation between subject (i. e. user) and text, the narrative organisation of images and
representations maintained the subject in position within the text. "The subject is
caught up by the text and bound not into position but into the process of
narrativisation, the text moving the subject in a constantly shifting regulation and
containment" (Heath 81). The consideration of "narrativisation" and the role of the
user shares similarities with the "storification" process discussed in Chapter 6 and
described in (Louchart et al 02).

2.4 Contemporary and interactive approaches
In the wake of the emergenceof Virtual Reality technologies and the success
of video gaming in the last couple of decades,scholars in the interactive storytelling
commnunity have adapted to the changing world and approached narratives from a
different angle. Rather than study narratives for their structure or articulation
mechanisms, the focus has slightly shifted and narratives are now studied for their
potential to engage a user interactively. These relatively new approaches should be
considered as direct contributions to the Virtual Storytelling research community and
are of direct relevance to the type of research conducted in this thesis. However,
different stances have been taken on the potential of interactive dramas and on
interactivity itself. An ongoing debate currently involves two schools of thoughts on
these topics.
On one hand, the "Ludologists", a movement that has emerged from the
video-games communities, refutes any claims that video games should be regarded
as either a form of narrative or text. Their approach could be summarised to the
simple fact that a video game is a "game whose foundation lies on the dynamics of
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play and interaction being the most important and fundamental part of the game"
(URL: Wikipedia-Ludologist), there is no narrative element or theory of narration
involved in the process.
On another hand, the "Narrativists" believe in the power of new computer
formats such as video games to "expand the possibilities of expression available for
by
been
Narrativists).
has
(URL:
WikipediaThe
term
storytelling"
proposed Mateas
and refers to "a scholar who uses narrative and literary theory as the foundation upon
which to build a theory of interactive media" (Mateas 02). Interactivity is regarded
not as "an essential part of the game" but as the combination of the procedural and
the participatory property which together afford the pleasure of agency" (URL:
Wikipedia-Narrativists). This approach, considers the characters as protagonists of a
drama and players as co-authors or actively participating to the unfolding of the
story.
Whilst the EN and the Narrativist approaches have several elements in
common, they do not share the same ideology and are therefore distinct from each
other. The belief in this thesis is that there are still too many factors and aspectsto be
investigated within the interactive drama research field (i. e. the important role of
emotions and cognitive empathy) to take a clear stance on the validity of one
approach over another (i. e. Ludologists vs. Narrativists). The debate itself is
certainly confusing since Ludologists refute the idea of narrative meaning in games
but justify their claims via the use of narratology. On another hand, Narrativists
transpose the whole storytelling concept away from narratology by considering
interactivity. From an external perspective, the core of the debate seems however to
lie in the opposition between theory-based and practice-based interpretations of
narratives. One side of the argument (Ludologists) backs up claims upon theoretical
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in
favour of
(Narrativists)
these
the
grounds
grounds whilst
other
partially refutes
more practice-based solutions. Doubts have been raised upon the validity of such a
debate in the belief that misunderstandings and misconceptions from both
communities have somewhat cluttered discussions (Frasca 03). Both perspectives on
the debate are described in Section 2.4.2.
Finally, a third stance is to look at the bigger picture and step back from the
ongoing debate in order to investigate the potential of interactive storytelling from
the perspective of the user/player. This approach investigates interactive mechanisms
both
interactivity
in
identifying
the
the
and regards
as essential
understanding of
in
is
described
interactive
dramas.
dynamics
involved
in
This
the
approach
roles and
next section through the work of ML Ryan. Further contemporary concepts such as
the one advanced by Chris Crawford (i. e. "Erasmotron" (Crawford 04)) are
discussedin Chapter 6 along with the theoretical formulation of the EN concept.

2.4.1 Marie-Laure Ryan - Understanding interactivity
In the face of interactive drama and the emergence of projects such as Facade
(Mateas et al 05), Marie-Laure Ryan (Ryan 01, Ryan 01(2)) has been interested in
investigating the sources of interactivity rather than narrativity itself. In an attempt to
understand the inherent mechanisms and articulation issues related to interactive
drama and virtual storytelling, she approached the research question from the
perspective of interactivity. Her approach contemplated the bigger picture and aimed
at understanding the exact involvement of a user in such applications. Her findings
are worth comment and bring real insight to one of the core elements of the problem
considered in this work (i. e. interactivity).
The concept of interactivity has fuelled most of the research on virtual
storytelling or interactive storytelling. The challenge set up by the introduction of
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interactivity within the way we entertain or educate ourselves has been the real
animator of recent research in this area. Interaction with stories requires a major
it
is
in
Whilst
the
rethink about
way
which narrative media are approached.
necessaryto have a comprehensive knowledge of narrative media and theories, it is
equally as important to understand in depth the functionality of interaction.
Ryan has been looking at these issues from the perspective of a user and has
identified a dichotomy between what she defines as internal versus external
interactivity. In other words, this concerns the presence of the user within the storyworld, either represented inside as a player or character (internal) or outside
(external) when experiencing a god-like point of view on the environment. The other
dimension to add concerns the causal relationship between the user's interactions
with the story-world, do they have any effect at all on the unfolding of the story or
are they merely limited to observational functionalities. This is described in Ryan's
(Ryan 05) terms as the ontological (user decisions affect the plot) versus exploratory
(user decisions do not affect plot) interactivity.
Ryan identifies four main types of interactions where the role and interactive
potential of the users vary dramatically. The peripheral interactivity regroups
applications where "the story is framed by an interactive interface, but this
interactivity affects neither the story itself, nor the order of presentation" (Ryan 05).
This can be interpreted as an External-Exploratory interactivity type when referred to
Ryan's categorisation in [Figure 2.4.1AI.
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Figure2.4.1A Ryan's interactivity classification (Ryan 05)

The Internal-Exploratorytype of interaction concernsforms of interactions
that have an effect on the narrative discourse and the overall presentation of the
story. The applications falling into this category are those where "the materials that
constitute the story are fully pre-determined but the text's interactive mechanisms
allow for a highly variable presentation" (Ryan 05). Hypertext is an application type
that could be described in those terms for instance. Ontological-External interactivity
represents the interactivity

encountered when a system creates or generates

variations in a partly pre-defined story. "On this level the user plays the role of a
member of the story-world, and the system grants him some freedom of action, but
the purpose of the user's agency is to progress along a fixed storyline" (Ryan 05).
This particular approach describes by and large the interactive and "pseudo-
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narrative" mechanisms involved in today's video-games such as console-based
RPG, or quest type games (i. e. Star Wars series, Lord of the Rings etc). Finally, the
Intemal-Ontological

interactive form relates more accurately to the type of

interaction considered in this work in the sense that stories are not pre-determined
and are generated by the co-operation between both users and the system. The nondeterministic factor has its importance in this case as it allows for the concept of
emergenceto take place and raises the issue of generating plot. Ryan does however
highlight the issue of plot conduction in this interactive form and declares that
"Aristotle has written the rules for traditional drama, but there are to this day no
poetics and no set of guidelines for interactive drama" (Ryan 05). Whereas this thesis
does not attempt to rewrite Aristotle's poetics for an interactive medium, it does
however aim at contributing knowledge towards the establishment of such
guidelines.

2.4.2 The Ludologists versus Narrativist debate
The whole issue around this debate is interesting and deserves some attention in the
scope of this thesis. Frasca summarises the issue by stating that "Ludologists are
supposedto focus on game mechanics and reject any room in the field for analyzing
games as narrative, whilst Narratologists argue that games are closely connected to
stories" (Frasca 03). Although this is a somewhat simplistic definition of the
problem, it covers the essentials of the argument. Ludologists as a movement
emerged in response to scholars' failure in exploiting narratology in video-game
study.

Juul's describes in detail the failure of the Narratologist approach in

interpreting the mechanisms linked to video gaming (Juul 01) and discards on this
grounds any possibility for interactive drama, by defining interactive drama as a
contradiction in terms. A certain number of approachesrelated to Narratology have
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already been discarded in this chapter. To the same extent, this thesis has also
exposed the limitations of these theories in coping with interactive mechanisms.
However, it does not subscribe to a total rejection of the work published by the likes
of Mateas (Mateas et al 05) or Murray (Murray 98) in the sensethat their works do
not strictly apply narrative theories. The model presented by Mateas is indeed a neoAristotelian model, as opposed to a strictly Aristotelian model (Mateas 01) and has
been designed with particular attention to the integration of interactive elements to
an existing theory of narrative. Whilst the Ludologist movement appears to use the
terms Narratologist and Narrativist indiscriminately, the belief expressed in this
work is that there is also a real distinction to be made, since there is a difference
between defining actual theories (Narratologist) and using them as a starting point
for the elaboration of others more suited to a particular media (Narrativist in this
debate). "The de facto definition of a Narratologist in this so-called debate seemsto
be a scholar that either claims that games are closely connected to narrative and/or
that they should be analysed- at least in part - through narratology" (Frasca 03).
As rightly pointed out by Frasca in (Frasca 03), no scholar has ever
proclaimed being part of such a movement and the core issue of the argument seems
to be linked to the interactive nature of video games. Ludologists are interested in
understanding video game mechanisms, whilst others aim at understanding the
mechanismsthat could potentially lead to a theory of interactive narrative by looking
at video games from a narrative perspective. Both parties recognize that video games
present and articulate narrative elements, be it through the player's inner storification
process (Louchart et al 05), or in a more structural manner when "a story is imposed
and related to the player" (Aarseth 05). Since, one can argue that traditional narrative
theories are irrelevant when dealing with the interactive phenomenon (the position
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taken in this thesis), one could understand the Ludologists' position and the reasons
why they would refute narrativist approaches. On another hand, so-called
Narrativists, have not formally applied narrative theories in their implementation
works and have adaptedmodels to suit interactivity (Mateas 01).
It is not within the scope of this thesis to join this debate on a theoretical
basis. However, it is interesting to note that it appears that both approaches are
trying to encompasssimilar processes,in particular the question of how to deal with
interactivity (be it from a player's practical perspective or from a more abstract
narrative point of view). This debate, by actually taking place, is evidence of the
importance and relevance of interactivity in interactive dramas. In this particular
context (i. e. interactive drama), the question of interactivity and its modalities
appearsto slightly overcome the form of the drama itself. The position taken in this
thesis is that, in order to create meaningful actions, the understanding of the
mechanisms related to interactivity and their use in achieving narrative coherence
takes precedenceon an overall plot or story structure.

2.5 Conclusions and further studies
The study of both mimetic and diegetic approachesto narrative in this chapter have
led to the conclusion that none of them seem to be directly applicable to VR and that
they could not directly contribute to solving the narrative paradox. From this
analysis, a process view of story, as opposed to an artifact-based view of narrative,
seemssignificant and should be investigated.
Since key issues concerning narrative in VR have also been identified in this
chapter and it has been argued that narrative forms within VR should not be
approached from a structuralist or analytical angle, it seems therefore necessary to
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aim the EN investigation at a participation-based narrative structure. Drawing on the
VR characteristics of immersion and interactivity, there is a need for the EN model
to be particularly sensitive to questions of believability and the role of the user.
Contrary to traditional narrative media (i. e. cinema, theatre, literature), users in a 3D
virtual environment play a central part in the building of the story and their own
overall experience; since it depends upon their actions, reactions and behaviors
within the world itself. For this reason, a character-centred approach appears more
suitable than a plot-centred Aristotelian model. The EN model must consequently
give the freedom that VR potentially offers to the user, whilst supporting a nonrestrictive and flexible approach to any possible plot development.

As the investigationconductedin this chapterdid not identify elementsfor
such a model in the media and theories studied, other narrative forms, must
consequently be considered. Models based primarily on the user or spectator's
experience rather than proceeding from an authorial or analytic based perspective
should offer an appropriate alternative to the narrative forms investigated so far.
Participative models should also present different techniques for the management of
real time and the exploitation of its characteristics in the dynamic understanding of
the story by the user (i. e. the "storification"

process described by Aylett and

Louchart (Aylett 00, Louchart et al 05)). The proposed investigation of participative
narrative media presents potential in identifying key elements towards a narrative
theory of VR and the formulation of the EN concept. The theoretical formulation
described in Chapter 6 proposes a review of such alternative participative models.
As shown by the position taken in this work regarding the debate animating
the game and narrative communities (Ludologists versus Narratologists), it is
believed, in this thesis, that a better understanding of interactivity and its modalities
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is key to understanding interactive dramas and their mechanisms. When considering
the character approach suggested in this section, an agent-based design seems
(i.
factors
influencing
interactivity
both
to
the
e.
and
characters
particularly suitable
story, character, context, situation, etc) as described by Ryan (Ryan 05). The EN
concept itself should be identified with what she identified as Internal-Ontological
interactivity and should set some guidelines for interactive dramatic productions.
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Chapter 3

Narrative systems
A story should have a beginning, a middle, and an end... but not
necessarily in that order.
Godard
-Jean-Luc

The architectureof a story canbe a little bit different if it's a true
story.
Coen
-Joel

3.1 Introduction
The domains of interactive storytelling and Al-based narrative applications provide a
be
how
it
the
towards
should
wide variety of approaches
narrative question and
addressed. Researchers, in their quest for interactive storytelling systems, are
following several distinct paths. The development of such systems requires an
awareness of research domains such as intelligent agents, conventional and
interactive drama, emotional and social considerations, contextual constraints,
interactivity, narrative dynamics and structures, decision making mechanisms, and
time and spacereasoning. The diversity of narrative theories adds further difficulties
in assessing this particular research area.

Before considering a representative

collection of relevant works produced in recent years in more detail, and in an effort
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to look at the bigger picture, it is interesting to reflect on the use of the term virtual
storytelling, and its different interpretations.
Virtual Storytelling may be defined as the art of telling stories via a Virtual
Reality medium, or as the act of generating stories virtually (i. e. computationally). In
the latter case, the resulting story can be expressed via classic narrative channels
is
in
in
images
Chapter
1,
As
the
text.
a
story
shown
which
way
such as voice,
or
told can also depend on the nature of the narrative medium. This thesis argues that,
of all the factors influencing the conception of narrative systems, the different
stances taken with respect to the author ("teller") and the spectator ("listener")
[Aristotle 330BC] within the dynamics of a story have had the greatest impact on the
development of different approaches. Aristotle's

elementary categorisation of

narrative roles (Aristotle 330BC) could lay the basis for the development of a
comparative framework aiming at investigating the different strategies and concepts
feeding the Virtual Storytelling debate.
There are, however, certain questions relating to story roles and processes
that need to be addressed when considering any narrative approach. These are
summarised in [Table 3.1A].
What is the role of the recipient (story target) of the story?
How are the possible story roles (author/spectator/participant) handled?
Is there any participant role and how is it handled?
Table 3.1A Narrative considerations

In theory, the statement that every story requires an author is valid,
independently from the type of story depicted or displayed. However, this statement
becomes problematic if it is assumedthat there is only one type of authorial control.
If one considers a story as a sequenceof events, then it is clear that one can consider
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a number of different levels of control. [Table 3.1B] gives one possible abstraction
hierarchy of the type one would find in hierarchical AI planning systems (Aylett 99).
LEVEL
Plot

DESCRIPTION
heroic
boy
boy
boy
loses
performs
girl;
meets
girl;
e.g.

feat; boy regainsgirl
Character level abstract
action sequences

boy
boy
boy
to
up
girl;
sees
at
goes
girl party;
e.g.
greets girl

Execution level 1

Cognitively-determined actions, e.g. language "Hi
there"

Execution level 2

Reactively-determined actions e.g. facial expression
"smiles shyly"

Table 3.1B: The Narrative's different level of controls

"Different typesof authorshipalreadywork at different levels of control. For
instance,the combinedauthorshipof the theatricalplaywright and director operates
at a higher level of abstractionthan the one exercisedby a screenwriterand a cinema
director" (Aylett et al 03). The playwright can only reliably author at the level of

cognitively-determinedactions (language),while the theatreplay director can only
direct actors during rehearsals and trust them to deliver the desired interpretation on
down
is
in
director
to
The
to
right
exercise
control
able
stage
real-time.
cinema
is
`takes'
determined
required to
reactively
actions, using whatever number of
achieve the perfect illustration of authorial vision. Unsurprisingly, most of today's
great cinema directors are depicted as perfectionists controlling details at every
single step of the movie realisation, from shooting to editing.

It is also important to relate the degreeof authorial control to the degreeof
interactivity when the story is presented. In principle, the lower down the hierarchy
authorial control is exercised at story-creation time, the less the flexibility

at

performance time. Cinema directors cannot vary the physical representation of their
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in
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time
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not
present
at
since
physically
authored story
presentation
cinema and therefore cannot intervene. Live performers such as stand up comedians,
storytellers or musicians, whose level of authorship at creation-time lies higher up
the hierarchy, possess a high level of control and flexibility over the unfolding of
their performances and can adapt specifically to their audience. The level of
authorship exercised by the performer is more suitable to real-time interactions and
therefore more relevant to interactive Virtual Storytelling.
The discussion undertaken in this section raises a certain number of questions
in relation to a Virtual Storytelling system:
"

What is the minimum level of authorship required for Virtual
Storytelling?

"

Is the mere use of a Virtual Environmentsufficient for a particular
story to be consideredan exampleof Virtual Storytelling?

When reviewing current projects, it is clear that these questions are seldom
explicitly answered, and that each project is guided by its own implicit ideas on the
roles, activities and requirements of both author and environment. Thus a wide range
of designs can be included in the term Virtual Storytelling: from non-graphical
storytelling systems that virtually generate dramatic stories, to systems that attempt
to involve users in taking part in, and partially creating, non pre-determined stories
within rich graphical environments.
These two casesembody very different balances between authorial control at
story-creation time and real-time representation flexibility.

Nevertheless both, in

their own way and according to their own interpretations of the field, comply with a
broad definition of Virtual Storytelling. Rather than contest the validity of these two
different perspectives as Virtual Storytelling components, it seems more sensible to
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refine the taxonomy of Virtual Storytelling projects and applications according to
their levels of authorship, flexibility

and the presence or not of graphical

representation.
If authorial control relates more to story-creation time, then the role of the
spectator (i. e. reader/spectator/listener)clearly relates to story-presentation time.
"

What is the role of the user (i. e. target/participant/user) to whom the
story is displayed?

"

What is the range of actions available to the spectator?

"

Is spectator in any case the right title for someone experiencing a
presentedVirtual Storytelling?

Onceagain,the answersdependvery much on the particular type of Virtual
Storytelling displayed. For instance, a common approach to the problem is the
integration

of

Intelligent

Agents

(IA)

within

the storytelling

framework

(implementation examples are discussed in the next section of this chapter). In this
particular case, if one considers a storytelling application that generates stories via
the animation of IA in accordance to a certain plot structure, the role of spectators
differs depending on whether or not they are allowed to intervene and interact with
the different agents during the performance, so that they have an input on the
unfolding of the overall story. If spectators are denied any input then the term is
correct since their only course of action is to watch and listen. However, once they
are expected to have any sort of input into the story, they ceaseto be spectators and
become participants.
Although the role of the participant within Virtual Storytelling has not yet
been clearly articulated, it is nevertheless important to make the distinction between
a spectator and a participant. Where the range of actions potentially being carried out
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by the spectator is very limited, the participant can play a substantial role in the
elaboration and unfolding of a story. Depending on the design of the application,
participants can be considered as authors, when delegated authorship powers and
given the possibility of carrying out authorial activities; as stimuli for story
generatorsthat articulate a story around their choices and reactions; or as participants
in non-predetermined systems where their actions directly influence the unfolding of
the story as well as helping in writing it. The narrative abstraction hierarchy of
[Table 3.1B] presents the different levels where participant interaction can take
place, and the concept of interleaving authoring and presentation provides another
axis for categorisation. Thus, Boal's definition of a spect-actor (Boal 79) in which a
drama divides into interactive and non-interactive segments.
It is important to add that the subjective experience of spectating and
participating are not at all the same.The spectator can frequently take an impartial or
even `god-like' view, knowing more than any individual character does about the
story, while the participant is confined to the perspective of the character and role
portrayed. This apparent limitation may, however, not be felt due to the need to take
responsibility for the actions being carried out in the story. The `commitment to
action' required from the participating user can be seen as consuming the attention
that might otherwise have been more widely deployed across the story in the
spectating role.
In addition to linking

the different works reviewed contextually and

historically, the review of storytelling systems in the next section takes some of the
narrative aspects, elements and agents issues discussed above into consideration. In
[Table 3.1C], popular and relevant narrative systems are summarised. It contains 5
columns, namely project, author, user role, date and interactive design. A certain
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discussedin the samesectionof the document.The interactivedesigncolumnrelates
to the researchdirection pursued in dealing with interactivity, and the different
have
been
introduced
in
1.
Chapter
in
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chapter
approachespresented
Project

Author

User role

Interactive design

Focus

Facade (2005)

Micheal Mateas
Andrew Stem

Participant

Universal planning

Plot-Based

FABULIST

Michael Young /

Participant

Branching

Plot-Based

(2005)

Mark Riedl USC

IDA (2005)

Brian Majerko /
JohnLaird

Participant Branching
/ Author
narrative

I-Storytelling
(2001 - now)

Marc Cavazza
Fred Charles

Participant
/ spectator

Character-based
Universal plan

Characterbased

IMPROV
(1996)

Ken Perlin Goldberg

Author

Scripting

Plot-Based

IMPROVPuppets
(1997)

Barbara HayesRoth - Robert
Van Gent

Author

Scripting

Plot-Based

IDTension
(2005)

Nicolas Szilas

Participant

Branching
Narrative

Plot-Based

MRE/Carmen
(2001)

Jonathan Gratch Stacy Marsella

Participant

Branching
narrative

CharacterBased

PUPPET
(1996)

Paul Marshall,
Yvonne Rogers,
Mike Scaife

Participant
/ spectator
/ author

Emergent

Characterbased

Plot-Based

Table 3.1C: Relevant narrative systems

3.2 Participative

Storytelling

system

Although the majority of the systems described in this chapter focus on the research
domain of storytelling, it is important to understand that certain terms such as
interactivity, users, spectators or stories do not have the same significance from one
project to another. Therefore, relevant projects are described in relation to their
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research context and specific fields of work, and differences in interpretations are
highlighted when required.
This section covers relevant research work that approaches interactivity
within drama or storytelling from a user centred perspective where the user is an
active and participating element, integral to the whole interactive drama experience,
which is the focus of this thesis.
Projects are reviewed with

regard to the narrative paradox and the

conceptual/practical approachesundertaken for agent and story planning. Particular
attention is given to the identification of their main focus:
"

Is the centre of attention the overall story or the experience of the user via a
character?

"

How is interactivity approachedand dealt with?

Answering questions such as these, together with investigating narrative and
implementation components, will

contribute to the categorisation of virtual

storytelling projects.

3.2.1 Facade - (Michael Mateas, Andrew Stern)
Fagaderepresents one of the most awaited and interesting projects to be released in
recent years. Its official released coincided with the First Annual Conference on
Artificial

Intelligence and Interactive and Digital Entertainment (AIIDE) at Los

Angeles in 2005 (Mateas et al 05). The Facade application is a first-person real-time
drama and represents the first implementation of the "Beat" concept, a narrative
approach developed by Michael Mateas (Georgia Institute of Technology) and
Andrew Stem (URL: InteractiveStory. net) (Mateas et al 05) based on McKee's
principles of screen-writing (McKee 97). A "beat" is basically comprised of story
elements, which can be described as micro-episodes within the drama, and operates
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at the action level of a story. In the particular case of Facade, since, the action is
largely based on conversation and social settings, the beats are primarily comprised
of dialog behaviours. The story manager in the system selects only one "beat" at a
time and bases its selection on the user intervention or input. The narrative
sequencing of the drama is therefore a direct result of the interaction between the
user and the story manager. In addition to its complex architecture, Facade operates
using natural language inputs from the user. This technique allows more freedom to
a user in terms of input and generating interesting narrative events. It does, however,
require more input at authorial level in terms of covering the field of potential inputs
generated by a user, increasing the development time for such applications.
Currently, the team behind Facade is working on developing an authoring tool that
would operate at a higher level in order to allow artists, as opposed to computer
scientists, to generate interactive dramas using the Facade architecture. This
development supports the belief that the authorial level on which Facade operates is
too low for it to be exploited in a creative manner by arts students, playwrights or
directors interested in pioneering the emerging field of digital entertainment. [Figure
3.2.1A] shows a screenshotof the application.
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W@7@Q
I
Figure 3.2.1A: Screen shot from the Facadeinteractive drama (Mateas et al 05)
Facade is a step forward towards the implementation of virtual dramas in
which users can interact freely within a story in a satisfying manner. In this respect,
the architecture developed for this system allows for the interactive dynamic
generation of drama based on user input. This approach articulates the drama around
users and their decisions or actions.
Facade is primarily
on the behaviour

a plot-based application whose articulation

is dependent

of the user. The characters in Facade serve the plot and its

articulation/unfolding.

This system corresponds to a universal branching/planning

approach and has a problem with combinatorial

explosion. Facade demanded a lot of

authorial effort and took several years to produce, whilst still only presenting one
single location and two characters. Despite this, it can still be broken as it relies on
the author to keep the beats consistent for the characters and predict user input.
The architecture [Figure 3.2.1BI that controls Facade aims to sequence parts

of pre-determined and pre-written stories or narrative events in order to form an
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Figure 3.2.1B: The Interactive drama FacadeArchitecture (Mateas et al 05)

by
A character-based
advantages
action selectionmechanismwould present
relying more heavily on the characters to provide essential narrative events via their
own autonomously driven actions. A shift of focus from plot-based considerations,
as seen in Facade, to a more character-basedconcept would, due to its very nature,
feature a less predominant representation of a narrative manager, since the action
selection mechanism would indeed not be located at the level of the drama itself but
at character level. The idea of a drama manager is not inconsistent with characterbased action selection, however, its impact on the drama would have to be indirect
and expressed through character responses, as opposed to the predominant direct
impact it has on Facade for instance.
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3.2.2 The Fabulist narrative planner - (M Young, M Riedl)
The Fabulist narrative planner is a project that has been developed by Mark Riedl
and Michael Young from North Carolina State University (NCSU). The work carried
out on the development of the Fabulist narrative planner has been influenced by
methods and concepts that are more commonly used within the Al planning
community. Riedl and Young, in this project, explore the possibilities of generating
interactive drama via the particular technique of narrative mediation (Riedl et a105).

This approach was motivated by the desire to bring an alternative to
branching-type structures where the user is generally constrained to a pre-determined
story structure. Since the pre-determined nature of branching systems dictates
available interaction points and outcomes to any performance, it is argued that they
bring severe limitations to user interactions. In these approaches,potential user tasks
and decisions have to be implemented within the scenario beforehand, thus predetermining the interactivity of a scenario.
The Fabulist narrative planner aims to display a dramatically
interesting story to the user. The story itself is represented in the system's planning
mechanism as a pre-authored linear narrative and is composed of both actions and
interactions (computer character actions and user decisions). As long as the user
makes decisions corresponding to those in the story plan, the story unfolds according
to the ideal story represented in the narrative planner. The system, in this case,
behaves in the same way the monitor of a planning system would by checking the
successful execution of certain events and then executing the plan's next steps (i. e.
the story). However, since the system is designed for real-time interactivity, it must
be able to cope with user input not within the ideal story plan (i. e. threats to the
original plan). In such a case, the Fabulist narrative planner evaluates the impact of a
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user decision on its current plan and decides whether or not it should re-assessthe
initial story (by running the planning process from this point onwards) in order to fit
with the decision made by the user. For instance, in a scenario in which the user is
facing a situation where several options are available, only one of these is part of the
story the Fabulist planner originally intended to tell. Therefore, in the case in which
the user chooses an option that greatly diverges from that original plan, it is
necessary for the planner to re-plan the story from this point onwards in order to
deliver the user a satisfying story. However, this might not be necessaryif the option
chosenby the user, whilst diverging from the original story plan, can still be reunited
with the original story.

The new linear story generatedcan thereforedisplay a different output than
the one originally planned. Thus the story changes direction from the point onwards
of the user decision (deviation point). However, the story in the planning system
should be a story that is coherent with the actions and decisions made by the user. In
simple terms, the Fabulist narrative planner dynamically generates alternative
storylines to user input if required. These stories are represented and loaded in the
system via plans composed of successive causally related steps. [Figure 3.2.2A]
illustrates a mediation tree in (Riedl et al 05). It shows the overall story plan (top)
and the possibilities of alternatives stories available. It also clearly indicates that
causally related steps are themselves the products of causal chaining.
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Figure 3.2.2A: A mediation tree (Riedl et al 05)
This approach attempts to maintain narrative coherence within an interactive

dramascenariobut cannotguaranteecharacterswill remain coherent.As a concept,
it is the inverse of a character-basedapproach.
However, using planning techniques to tackle the various technical problems
of producing interactive drama brings these two concepts closer than one might have
first assumed.The use of a continuous planner supports dynamic updating during the
in
is
instrumental
generating a story that fits with the
execution of a story plan and
interactions of a user. This idea is common practice in Role-Playing-Games (RPGs)
in which the Game-Master constantly monitors the activity of the players and
articulates dynamically the unfolding of the game session accordingly. Whilst there
is a strong accent on storytelling in these applications, the main aim that provides
in
is
(entertainment-wise)
to
the
to
to
similar
satisfaction
will
satisfy a user
players,
the Fabulist narrative planner.
There is also a strong link between RPGs and the development of the EN approach.
Since the EN design is influenced by practices in RPGs (chapter 2), the ideas of
dynamic monitoring and updating are essential parts of the design with user
satisfaction being one the main aims of the EN concept. Like the Fabulist narrative
planner, the system built for this thesis includes a continuous planner and updates
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goals and intentions as the story unfolds. However, unlike Fabulist which is plotbased,the EN concept is character-basedand deals with overall character experience
rather than overall story per se, as seen in the Fabulist application. Thus, in this
thesis, the continuous planner does not focus on the overall story generated by the
system but on individual character goals, intentions and actions and is located within
each character rather than acting globally. Therefore, the EN approach aims at
dynamically updating elements allowing character decision-making. Consequently, it
generates story elements and events rather than dictating actions to Non-PlayerCharacters (NPC), or determining the outcome of user action with regard to an
overall story structure, as is the case in the Fabulist narrative planner. Young (Young
06) explains that in certain caseswhere the story planner has determined a storyline
and lacks options to alter it on the basis of user actions, it can control the outcome of
the user action. For instance, if the user shoots another character and the death of the
character runs against the desired story, the system could determine the outcome of
the action performed by the user (i. e. miss the target). Whilst this course of action
could also be desired by a Game-Master in the EN approach, since characters have
autonomy over their own actions, it guarantees that these actions are executed "in
character". This is not the casein the Fabulist application and can cause charactersto
make decisions that do not correspond to their character personae.

3.2.3 Interactive Drama Architecture - (B Magerko
Laird)
-J
The approach undertaken by Brian Magerko and John Laird of the University of
Michigan differs in several aspectsfrom the other work described in this section. It is
another
linked
to
also
research project carried out in the AI domain; the intelligent
"QuakeBots"

(Laird 00) developed by John Laird. The Interactive Drama

Architecture (IDA) developed by Brian Magerko was created in this project as the
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action-selection mechanism of its director agent. Magerko and Laird's vision of
interactive drama is author-centric; it is regarded as the development of a system
aiming at facilitating the transit and communication between a human author and an
interactive virtual environment displaying the author's artistic vision in a dynamic
fashion (Magerko et al 03). The IDA system aims to create a mechanism that moves
a story along a series of interactions between players and synthetic characters within
a story world but also according to authorial input (i. e. story content) via a virtual
director. The IDA architecture aims to bring together most of the necessary
components for interactive drama. These elements are described by Magerko in
(Magerko et al 05). "A generic interactive drama is comprised of the following
features: the player, a story world for the story to take place, characters to perform
the story, an author, a story representation for the author to use and the storytelling
mechanism".
The Interactive Drama Architecture (IDA) approaches storytelling from a
different angle than most narrative systems. It proposes a model that not only focuses
on the display offered to a spectator/user, but also on the mechanisms involved in
communicating the vision of an author to both the user and the story world. The
management of the overall relationship between storytelling elements appears to be
more complex and ambitious than in most recent research on the problem. The IDA
not only takes the management of a player in an interactive story world into account,
but also the human author, virtual characters and a virtual director. The system
architecture is articulated as follows [Figure 3.2.3A]:
"A

human author writes a story and defines the story's integral elements. The
story definition is subsequently used to delimit the story space.
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"

The story (world, environment and structure) is then communicated to a
virtual director agent whose role is to organise and tell the story to a user. It
assumes the responsibility of staging the story via the control of semiautonomous intelligent agents. Their goals and behaviours are directly based
on the behaviour dictated to them by the director.

"

The director itself bases its interventions on the actions, decisions, and
interventions

made by the immersed player and the plot specified by the

author.
The director makes story decisions in a way reminiscent of the "QuakeBot"
project. It projects the player's future behaviour (i. e. anticipating the player's
intended actions) to shapeits direction of the rest of the story.

q,

`;

ý.

-----------------story
Author

Director

Figure 3.2.3A: The Interactive Drama Architecture (IDA) (Magerko et a105)
Magerko and Laird have developed a game environment using the Unreal
Tournament game engine (URL: Unreal Tournament) called Haunt2. The scenario
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Louchart and Aylett (Louchart et al 04) presenteda relatively complete
description of RPG and identified several different types of RPGs, mainly regrouped
into three categories, "Board RPG", "Conflicting

RPG" and "Live RPG". With

director
by
IDA
interventions
the
the
to
this
relate
undertaken
regard
categorisation,
to the "Board" type game-masterwhose role is to direct the unfolding of a campaign
Plot
both
to
variations.
according
a pre-determined plot and pre-determined plot
variations are designed to cover the players' potential interactions and decisions
built
for
is
A
therefore
story
or
within a campaign session.
pre-determined
plot
interactions and presents a universal planagram. The nature of RPGs is generally
episodic and a campaign is composed of a several gaming sessions. Their number
varies depending on the scale of the campaign, its level of complexity and the gamemaster's skills. The episodic nature of these games lies in the fact that the plot
writing needs to be conducted at regular intervals or when required (i. e. major plot
situation or character development) by the campaign so it can present a coherent and
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structured story. At the end of each session, the writer/game-master decides on the
direction in which the story should evolve and further develops the original plot
accordingly. This is different from the approach pursued in this thesis where
authoring draws on a lot of the techniques used "Live" RPGs, as opposed to "Board
RPGs".
Live RPGs take place in both real-life and real-time. In the domain of
interactive drama, real-time is an important feature that delimits the margin of
operation/intervention for the author of a performance or virtual experience. Most
"Live" RPG authoring is carried out prior to the performance and a great deal of
freedom is given to the characters and their motivations. The whole experience
largely relies on the player's abilities to assume the role assigned to them (i. e. keep
in role) and a limited number of other means of controlling the story unfolding on a
corrective basis.

These control methods are described in detail in Chapter 6.

Therefore, the fact that the role of the game-master is perceived differently in the
IDA and EN concepts justifies their differences on the importance that should be
accordedto that of an overall plot structure within narrative systems.
However, although implemented at different levels of abstraction within their
architectures, both systems implement a mechanism allowing characters (EN) or
story managers (IDA) to make decisions with regard to projected outputs on the
result of one's action/interaction. This thesis sharesthe belief that such a mechanism
is essential to maintain a dynamic system that responds adequately to the constraints
of user interaction, be it at story or character level.
Finally, the view of the role played by the author in an interactive drama is
different in both concepts. The IDA architecture is built in order to integrate the
author within the interactive drama definition process whereas the EN approach
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reduceshis role to a less interventionist form. This duality in perspectives reflects the
driving forces behind these two concepts. The EN approach focuses on the
experience of a user/participant over story agency whilst IDA's aims at creating,
developing and articulating a plot structure.

3.2.4 I-Storytelling - (M Cavazza)
The application developedby Cavazzaet al at the University of Teesside(UK)
differs from the work describedin this section by its emphasison characters.It
representsone of the main research applications developed in the interactive
storytelling (IS) field in recent years. This character-basedinteractive storytelling
systemfeaturesan approachwhere plot lines are describedwithin the roles of the
characters.A story in the systemis definedby a set of independentHierarchicalTask
Network (HTN) plans,which are createdfor eachcharacter(Cavazzaet al 02). This
approachaims to exploit the relationshipand strongties betweencharactersandplot,
both essentialelementsin interactivestorytelling. In this case,the character'sactiondecision directly dictates the execution of a plot. The plot is the result of the
interactionof severalfactors such as randornisationof charactersand props in the
story environment,non-deterministicuser intervention and characterbehavioural
responsesto both each other and dramatic situations. The virtual charactersact,
rather than being controlled by a story or plot (Cavazza et al 02) and user
interventionsconsistof actionscarriedout on narrativeobjects.Narrative objectsare
significant elementsin the unfolding of the plot, in the sensethat they can alter its
course if subject to user intervention. The way in which user interventions are
determinedis also characteristicof this approach. Sincethe user's interpretationof
the story conditions their likelihood of intervening and interacting with narrative
objects, it also strongly influences the drama environmentand the occurrenceof
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implements
This
the
planning
system
also
story.
specific actions and events within
techniques with respect to the agent action-selection mechanism and re-planning
following user interventions. [Appendix D] shows an example of a character plan
representationin I-Storytelling.
The story or plot is embedded within
[Appendix

the characters' planning trees

D], making it, like the character's behaviours and actions, both

deterministic and specific. However, the system produces many different stories,
whose outcomes vary greatly, because user intervention and character interactions
contribute to the generation of variants of the same main storyline. Such a system
presents the advantages of bringing flexibility to a pre-determined plot whilst still
allowing for user interaction with the story world.

An extension of this work is based around the necessity of generating
languagefor interaction and the articulation of story elements(Cavazzaet al 05).
Currentresearchby the sameresearchteam aims to integrateand generatedialogue
within narrative situations,in order to bring to interactive storytelling applications
the aestheticqualitiesof non-interactivemedia suchas cinemaor theatre.Oneof the
main featuresof the system is the fact that it is the first that really featured a
character-based
system.Although plot still figures prominently within the structure
of the application, the use of autonomousagentswith real story altering powers
make this systema landmark of the researchon interactive storytelling. [Figure
3.2.4] showsa screenshotof the application(developedwith the Unreal Tournament
gameengine).
Whilst I-Storytelling is a character-based
system,it still presentslimitations.
Since it does not use generative planning, the planning trees act as character
universalplans.Therefore,producinglarge scenarioswould be a complextask.User
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intervention is also limited in the sensethat the user role is still primarily a spectator
one.

Figure 3.2.4B: A screenshotof the system output (Cavazza et al 02)
The Emergent Narrative (EN)

system featured in this thesis is also a

character-based system. Like the I-Storytelling system, interactions between users
and virtual characters are the main generative source of narrative events, elements
and actions. They are used in these approachesto determine points in space and time
depicting where and when the unfolding narrative is altered. A character-based
approach brings an undeniable advantage in interactive drama by granting the user a
certain freedom (time and space) for both intervention and interaction. Since events
are not tied to time and location constraints and can be altered at any time without
preventing the unfolding of the narrative, the user is in a position where he can
benefit from a certain freedom of movement or action. This can be lacking in other
plot-based-systems.
The EN concept, however, differs from the one presented in this section
because user intervention or agent reaction/action does not alter a pre-determined
plan and does not aim to generate a variant form of a certain storyline. Whereas the
system described in this section implements a story within the characters' goals and
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actions,resulting in a tree type planning approachfor characterarticulation,the EN
approach views a story as a theme for a simulation. Because the character
configurationhas a direct influence on its possibilities to act, interact or react, it is
difficult to determine story outputs from the characters' definitions. The whole
considerationof a plot in the EN approachis kept to its most hypotheticalform.
Although this method forces the developmentteam to cover more ground on
characterdefinition than in other systems,it certainly provides the user with the
potentialof more interestingevents,whilst not being restrictedto generatingvariants
of a given story. However, it is generallyarguedthat plot control mechanismsare
elementsinsuringthe coherenceand agencyof a story (Propp28). This thesisargues
for coherencecontrol mechanismswithin such systemsat a characterlevel rather
thanon an overall meta-level.This is discussedin Chapter6.
Finally, both the I-storytelling and EN approachesrecognisethe necessityfor
dialogueto be usedas a generativesourceof narrativeeventsand elementsandboth
have developedmechanismsto take dialogue into accountwithin action-selection
mechanismsand reactive structures.It seemsthat both systemsare influencedby
researchcarriedout in the domain of speechrecognitionand speechgeneration,and
are currentlyarticulatedaroundthe use of speechand dialogueacts(Bunt 81, Searle
69, Austin 62). It is, however,probablethat theseapproacheswill, in the nearfuture,
tend towards dialogue articulation techniques that are more appropriate to
dramatisationandthe conductionof storieswith an interactiveinterveninguser.
3.2.5 IDTension - (Nicolas Szilas)
The model and architecture developed by Szilas relates to the particular domain of
narratology and presents a branching design. The influence of this research field is
noticeable in the overall design of the IDTension architecture and its representation
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drama
discourse,
the
the
of
a
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story
perception
of narrativecomponentssuch as
(Szilas 03). The main argument is that a story should be determinedby three
is
by
discourse
the
a
message
conveyed;the story
essentialelements,namely-,
which
itself, comprisedof a successionof events and characteractions (executedand
interpretedaccording to its own set of rules); and finally, a model of how the
narrativeis perceivedby the user. Interestingly,Szilas also implicitly suggeststhat
the Structuralistapproachto narrativeperceptionis incompleteand shouldtake into
accountother factorssuchasthe role playedby emotionsand conflict (Szilas99) on
this particular topic. Szilas points out that "If the perceptionlayer is omitted, it
would give a syntactically correct narrative, but the audience would neither
understandnor get engagedin it" (Szilas 03). The latter point is of particular
relevanceto the emergentnarrativeapproach,in that it underlinesstronglythe role of
emotionswithin a narrative fi-ameworkand correlatessome of the views fin-ther
expressedin this thesis(Chapter4).
Mension, as a system,is an interestingand relevantpiece of software.The
useris playing the role of a character(e.g. a prisonerin a pirate ship scenario,whose
goal is to escape)and choosesactionsaccordingto a drop down menu listing all the
actionshe/shecould potentially carry out. As the story progresses,the list of actions
is updatedso that the user always has to make a choice that is contextuallycorrect
within the unfolding of the ongoing narrative. Such an approachdoes addressthe
narrativeparadox, as does the EN concept work. However, this is only a partial
solution as Szilas doesnot refer to the quality of the storiesgeneratedand doesnot
commenton the user's interactive experience.The implementationof IDTension
supportssomeof the previouspublicationsrelatedto this thesis (Louchart et al 05,
Aylett et al 03), notably on the value of characterisationand role-play in regardto
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the narrative paradox. Although the EN approach shares the overall role-play
concept, the two systems are different and do not share the same developmental and
technical approaches. This thesis proposes that an agent-based implementation is
best suited to the development of interactive drama. Szilas approached interactive
storytelling from a different angle and produced a modular architecture comprised of
five main modules, namely, the world of the story, the narrative logic, the narrative
sequencer,the model of the user and the theatre.
In this architecture, the world of the story module is comprised of the content

createdby the authorsuchas different characters,goals,obstaclesetc. The narrative
Logic module is in chargeof calculating the possible options in terms of actions
offered to the user. These actions are then processedby the narrative sequencer
module,whoserole is to order the actionsaccordingto interest. The orderingof the
actionsis achievedby consultingthe model of the usermodule.This module'saim is
to estimatethe emotion of the user by consultinga list of pre-determinednarrative
effects,thus ranking the actions per impact on the personof the user. Finally, the
theatremodule managesthe interactionsbetweencomputerand user and seemsto
organisethe graphicalrepresentationof the system,the graphicmodule.
The interactions between the components modules of IDTension are
summarisedin the following figure [Figure 3.2.5A].
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Figure 3.2.5A: IDTension general architecture (Szilas et al 03)

Whilst IDTensionrepresentsanotherlandmarkin researchwork in the field,
there are again aspectsthat differ from the EN approach.Within the world of the
story module, IDTension operatesat a high-level global representationof the story
world andthe story in general.This view of the story asa whole directsthe story and
its unfolding in real-time.It also controlsthe actionsof the other protagonistsof the
interactivedrama,and organisesthe actionsof the story world apart from the user.
This meansthat the actionscarried out by the charactersare not the resultsof their
own reasoning,but of IDTension's drama managerinterpreting the user's actions.
Such an approachcould potentially lead to charactersnot acting "in character".
Providing that characters'reactionsand goals have been implementedin regardto
their emotionsand mood, the agent-basedapproachproposedin this thesis would
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maintain a dynamic update of tensionsand relationshipsbetweencharacters,and
thereforewould reducethe risk of "out of charactee'actionsor reactions.Similarly,
an agent-baseddesignwould allow for the representationof the user as a character
and would provide accuratedynamic feedback to each agent regarding a user's
actions.As it stands,an overall considerationof the story doesnot allow for accurate
feedbackto be sentto the different charactersand seemsto limit the possibilitiesof
an action to be taken directly in responseto user interaction.It is the belief in this
thesis that by designing an agent architecture and treating each characteras a
separateand individual agent, characters' responsesto user interactions would
conform to their personalities.Since any action undertakenby a characteris to be
takenin role, accordingto its own set of actions,goalsand intentions,alongwith its
emotionalstate,therefore,contextualintegrity should as a result be kept, and actions
protectedfrom appearingto be out of context within the boundariesof the ongoing
story.
3.2.6 NIRE / Carmen's Bright IDEAS
Thesetwo projectsare often referencedas key projectsin the interactivestorytelling
(IS) field. They involved a group of researchersand aimedto createpedagogicaland
experience-basedlearning systems. Both projects are agent-basedand present
different approacheson the way the user should be consideredwithin an IS
environment.The Mission RehearsalExercise(MRE) project regardedthe user as a
characterin an immersive environmentwhereasCarmen's Bright IDEAS aimed
towardsa more exploratoryandpresentationalapproachwherethe usercould control
the agent'sintentionsin order to influencethe unfolding of a drama.Whilst they are
two different projects,due to the closeties betweenthem (overlappingdevelopment
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team), they are briefly introduced together in this section. A more detailed analysis
of the MRE architecture (i. e. EMA) is presented in Chapter S.

The Mission RehearsalExercise (MRE) project was a very large-scale
researchproject developedby the Institute for Creative Technologies(ICT) at the
University of SouthernCalifornia (USQ. One of the main aims of the project was to
bring togetherresearchersin simulationtechnologyto collaboratewith peoplefrom
the entertainmentindustry (Swartoutet al 01,05). The project delivereda seriesof
scenariosoriented around military operationswith a strong pedagogicalapproach
towards users (i. e. military personnel)in certain areas such as decision-making,
communicationand crowd management. MRE mixes human users, semi-scripted
characters,which are AI-based and emotion-basedvirtual humans, in real-life
scenarios.The storiespresentthe userwith dilemmasandaim to interactivelyengage
the user towardsthe achievementof pedagogicalobjectives.The approachpursued
in MRE is a hybrid compromisebetweenstorytelling, interactivity and agent-based
techniquesin order to practically achievethe developmentof such a system.The
NIRE sharescommonfeatureswith the EmergentNarrative (EN) conceptdeveloped
in this thesis,notably"

An agent-basedapproach

"

An immersive environment

"

The user plays the role of a character

"

Emotion models are represented in the agent's action-decision
mechanism

The two concepts differ, however, on the degree of freedom offered to the
human participant. The MRE purposely limits the range of interactions, decisions,
and situations available to the user and features the "StoryNet" approach. It

CHAPTER 3: NARRATIVE SYSTEMS

70

"accommodates unstructured interactive "freeplay"

with agents as well as structured

sequences of events that can be used to create vignettes that engage participants"
(Swartout

et al 01). The story is decomposed

into nodes and linear narrative

sequences [Figure 3.2.6A].

Fs-ta-rýt

Unear : rann Gon
snowsccnsegjerces
3 sets up next none

-j

ý. eep ay
rode

=
Implialc gating conditions
irk enabie transition

on

Figure 3.2.6A StoryNet (Swartout et al 01)
The user interaction is limited to the nodes and is either comprised of coping
strategies (pre-defined

tasks) or action-decisions

within

particular

situations. This

approach, whilst efficient within the particular concept of the MRE project, is not
compatible

with

the

EN

concept's

views

of

unrestricted

freedom

for

the

user/participant and emergent non-linear approach to IS.

Carmen's Bright IDEAS is also an agent-based story environment that
exploits the interactions between intelligent agents as the basis for the unfolding of a
pedagogical story. The project is an interactive health intervention program that aims
at assisting mothers of paediatric cancer patients via problem solving skills (Marsella
et al 00). In this system, the characters are autonomous and act upon decisions made
by the user. Their actions are then processed via a director/cinematographer agent
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that managesthem with regardto a story structureand "presentsthe story so as to
achievebestdramaticeffecf '. Whilst the role of the user in Carmen'sBright IDEAS
differs from that in the EN concept(god-like versuscharacter-based
perspective),the
consideration of dramatic effect/impact is interesting, despite relating to
presentationalissuesrather than agent action-selectionmechanisms. Overall, its
agent perspectiveis relevant to the EN approachdescribedin this thesis as it
demonstrates
the potential for agent-basedsystemsto sustainhighly emotionaland
meaningfuldrama.Its presentationalapproachis, however,in direct conflict with the
ideaof an immersiveemergentenvironmentproposedin this thesis.

3.3 Authoring Storytelling system
The work describedin this sectionis basedaroundthe vision of a userwhoserole is
to author stories.Thereforethe interaction takes place at authoring time, and this
type of user is referredto in this thesisas the user author.The stanceit takesis that
interactivity can be achievedin storytelling and drama through a transition of the
user from spectator, as in cinema, theatre or literature, to author. The main
differentiation betweenauthoring and participative storytelling systemslies in the
way the relationship between the user and the whole storytelling experienceis
perceived.
Since EN adopts a character-basedapproach to interactive storytelling,
author-centred applications could be seen as of limited interest. However, becauseof
the active role played by the user (as. author), the work discussed in this section
considers aspects not covered where the user is solely regarded as the subject
experiencing the interactive drama. This section covers the narrative elements
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directly relevant to authoring systems and also identifies how such an approach can
be adaptedfor the EN concept.
Finally, authoring system approacheshave produced some of the pioneering
work of IS and should be acknowledged as such.

3.3.1 IMPROV - (Ken Perlin, Athomas Goldberg)
IMIPROVpredatesthe projectscoveredin the previoussectionandwas developedin
1996by Ken Perlin and AthomasGoldbergfrom the Media ResearchLaboratoryat
New York University (Perlin et al 96). This project was, along with JosephBates'
OZ project (Bates92), seminalwork in interactivestorytelling during the 1990s.The
Oz project is discussedin detail in Chapter5 (TOK architecture).It is interestingto
notice that although most of today's researchmixes AI agent techniquesand
narrativeresearch,one can seethe origins of interactivestorytellingresearchin agent
andbehaviouralresearchin projectssuchasthe onescoveredin this section.
IMPROV is a systemthat was designedfrom an author-centredperspective.
Its main aim was to assist in the creation of real-time behaviour-basedanimated
actors.The authorin this systemplayed the role of a director interactingand setting
up virtual actorsor puppets.Theseactorswere designedto respondto both userand
agentinputs in real-time, and would all display their own personalitiesand moods.
Factors such as personality and mood were set up by the author and embedded
within a set of goals and intentions.From a technical aspect,the systemdeveloped
was made of two sub-systems;an animation enginethat would control the motion
and animation transitions of the agents,and a behaviour engine controlled by the
authorthat would allow for the creationof governingrules and complex behaviour
for the agentsto execute.In simpler terms, the IMPROV systemwas an integrated
authoringtool for the creation and control of the minds and bodies of interactive
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virtual actors.It was widely regardedby the researchcommunity and its authorsas
an expertsystemfor authorswhoseaim was to provide a tool for the "constructionof
the variousaspectsof an interactiveapplication7'(Singer et al 96). The targetedend
users for this application were not computerprogrammersbut artists and authors
with creative skills. For this reason,the main configuration of the agentsand the
systemwas generallycarried out via an IMPROV scripting languagewhosesyntax
was closeto English, suchthat non-programmerscould script interactivescenarios.
However,not all actions executedby the agentswere pre-determined:the system
allowed the author to add commandsand triggers producing non-deterministic
behaviourfrom the agents.An authorcould script a scenein which the agentcould
chooserandomactionsfrom a pre-determinedset, adding someemergentbehaviour
within a predominantlyscriptedenvironment.The author was given accessto both
the behaviourand animation enginesin the systemvia a user interface and agents
would refer their actions to a sharedblackboard so that their actions could be
coordinatedwith respectto eachother and their scripts. IMPROV was alsodesigned
so it could incorporateseveralusers over network connectionsin real-time. It had
many application prospectsand presentedsome potential in many areas,notably
RPGs,simulatedconferences,interactivefiction, digital puppetryand sharedvirtual
worlds. [Figure 3.3.1A] showsIMPROV's user interfacedesign,and the separation
of geometryandboth behaviourandanimationengines.
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Figure 3.3.1A: IMPROV user interface design (Singer et al 96)

3.3.2 IMPROV Puppets- (Hayes-Roth, Van Gent)
BarbaraHayes-Rothand Robert Van Gent also exploited the IMPROV systemin
building the IMPROV-puppetssystem (Hayes-Roth et al 97). This system was
designedto be used by children and mimicked the traditional puppet theatreplay,
with the exception that the directing and staging of the play was carried out by
children, and intelligent agentsrepresentedthe puppetswhich were controlled by
children. Such projects are of particular relevanceto the EN conceptbecausethey
link artistic areas and computer science. Understandably,the RVTROV models
developedin theseprojects differ from what it is intendedto achievewith the EN
concept.However, what is of interest is the mannerin which stochasticbehaviour
(non-deterministic)is taken into accountand implementedin the systemso that an
elementof unpredictabilityis presentin the developedscenarios.This approachhas
been followed in most of the systemspresentedin this Chapter.In these systems,
non-deterministicbehaviourhas also beenimplementedat a characterlevel, but in a
more generativemannerthan it is the casein IMPROV.
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Although these two projects do not focus on the same issues, a system such

in
Narrative
be
Emergent
IMPROV
the
to
the
concept,
as
could relevant
researchon
the sensethat its scripting and agent architecturescan be regardedas mechanisms
from which narrativeplannerscould benefit, especiallywith respectto the definition
andcommunicationof agentactionsandresponses.
3.3.3 PUPPET - (Michael Scaife, Yvonne Rogers, Paul Marshall)
PUPPET (Marshall et al 02) is a system developed by the Interact Lab at the

University of Sussexthat provided a populatedvirtual environmentfor children. It
allowed the usersto author, interpret and watch interactivedrama.It presentedthe
userwith severalroles with respectto interactivenarrative.The usercould regardthe
applicationas a dramaand play the role of the audience.S/he could also control a
characterand interpreta role within the unfolding story andplay the role of an actor.
Finally the child user could also record dialogue for the different agents in the
interactive narrative (i.e. scriptwriter) and re-arrangedialogue when editing the
narrative(i. e. editor). Puppetwas primordially a project set up in the field of early
learning and aimed at researchinga theoretical fi-ameworkof "leaming through
extemalisation7'(Marshall et al 02). Therefore, it was not oriented directly at
interactivenarrativesper se,but was using theatreas a metaphor.The emphasiswas
on developinginnovativewaysto motivatea child's engagementin leamingto learn,
self-expression,symbolicactivity and collaborativeinteractions.
PUPPET did not present complex narratives (i. e. the agents only had a few

actions and goals to carry out), but proposedan emergentframework with which
children could interact and engage.However,it is importantto note that the "actoe,
interaction mode in PUPPET was limited and did not sustain interactivity for a
prolongedperiod of time. It presentedshort interactivesessionsfor children between
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7 and 9 yearsold, and generallylackedcoherence(Marshall et al 02). PUPPETwas
an application that allowed controlling several aspectsof storytelling activities
(authoring,watching, and interpreting)and the relative failure of the "actor" mode
could be attributedto too much diversity in its modesof interactionsand doesnot
it
However,
the
enforce validity of emergentstructureson narrativeand storytelling.
interactive
be
to
application and demonstratedthat these
proved
a very successful
structuresareparticularly well suitedto the generationand articulationof interactive
in
be
demonstrated
PUPPET
that
emergent approachescould
used
content.
producinga generativestorytelling application on both authoring and participating
levels.The quality of its participativemodewas admittedlypoor (Marshall et al 02)
but the project showedsuccessin its authoringlevel.
The failure of PUPPET in generating convincing emergent participative

narrativesis not conclusivein the sensethat it only presentedthe participant user
with two characterswith a very limited rangeof interactionand doesnot imply that
this approachshouldbe abandonedaltogether.It could be suggested,in the particular
caseof PUPPET,that interactionshave probably been affected by the characters'
limitations in action decisions.Since character-basedstructuresare driven by the
characters'ability to carry out interestingactionsand are thereforehighly dependent
on story-content,it is reasonableto believe that rich charactercontent might have
significantly improved, in this particular case,the overall quality of the system's
interactivemode.

3.4 Summary
Interactiveor Virtual Storytelling,asa researchfield, is a broadone,asdemonstrated
by the variety of applications, concepts and approaches reviewed in this chapter.
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Like the EN concept,most of the work describedhereis basedon strongconvictions
in
drama
look
like.
interactive
The
aim, this
should
and a specificvision of what an
part of the thesis,was to objectively review theseresearchprojectsand assesstheir
relevancein terms of concept, approach or theoretical stance to the Emergent
Narrativeconcept.
Basedon the review presentedin this chapter,the EN concept,although it
has not yet been formally introduced in detail, proposes a novel approach to
interactive storytelling in terms of user and plot considerations. Although not totally
novel in the sense that bottom-up approaches to interactive issues have been
explored in the past (Grand et al 99), this particular narrative concept proposes the
fusing of elements borrowed from both character development theory (Izzo 97, Ryan
00, Vogler 98) and intelligent agent research in order to develop an environment
dedicated to interactive drama. There is obviously more to this project than the
theoretical and design issues discussed in this chapter. Chapters 4 and 5 study
questions dealing with emotion modelling and agent architectures, and progress
toward a more definite definition of the Emergent Narrative concept.
This section on interactive storytelling systems has, reviewed approachesand

conceptsas much as the systemsthemselves.It has also highlighted the similarities
and differencesbetweenthesesystemsand the vision of interactivedramadiscussed
in this thesis. The projects mentioned in this section have been published and
presentedin leading journals and conferencesin the virtual storytelling and AI
domains(TIDSE, ICVS, SIGGRAPH,ARDE etc.). The relevanceandvalidity of the
essentialconceptsto a theory of an Emergentconceptarepresentedin [Table 3.4A].
In addition, to show where essential design elements or concepts have been
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implemented, this table also aims to put into context the exact nature of the research

andambitionsbehindthe EN concept.
Relevant
pro lect
,
An Interactive drama can be articulated around the user's Fagade
decisionsand actions.
illustrated
Fagade
theactionsand
thatan intelligentsystemcantakeinto account
decisions
to an
andbringresponsiveness
of a userin orderto makedecisions
interactive
display.
The story or actions exercised within a story should be part of a The Fabulist
dynamic system in which components of the narrative are narrative
planner
continuously updated to reflect on the user's interactions.
hasbeendemonstrated
function
Theideaof a continuous
system
withina storytelling
in theFabulistnarrative
plannerwherethesystemwasbasedarounda continuous
by
bringsmoreaccuracy
functionality.
Useof suchtechnology
to thesystem
planning
keeping
trackof whathasbeenhappening
withinthestoryandhelpsin providing
decisions
to thestoryandtheinteractions
of theuser.
adapted
Agent-based systems could be particularly adapted to interactive IDA
drama in the sensethat it would allow the simulation of characters.
TheIDA, whichis primarilyan agentsystemshowshow suchan approach
can
interactions
between
andusersat a low-levelof execution
andhas
manage
characters
thepotential
to accurately
andreactions
actions
withina simulation
character
replicate
of astoryworld.
Can interactions betweena user and virtual characters be the main Igenerative source of narrative elements and events - including Storytelling
dialogue?
I-storytelling
illustrates
theoretical
thispointquitestrongly
andalsoprovides
evidence
interactive
drama.
thatthisapproach
asa wayof developing
couldbe considered
differs,this
Narrative
Although
thetheoretical
concept
withtheEmergent
approach
thispointpositively.
projectargues
Characterisation and role-play should be regarded in interactive Mension
storytelling as a potential solution to the narrative paradox.
illustrates
it expresses
IDTension
thispointandargues
well in its favouralthough
it is
Therefore
reservations
quality-wise
on theresultingstoriesof sucha system.
thatanagent-based
conceivable
a certainnumber
system
wouldanswer
of problems
issues.
context-oriented
encountered
withinMension- notably
Can stochastic (non-deterministic) behaviour be implemented at IMPROV
character level within an interactive storytelling system?
Thisis precisely
whatIMPROVwasaboutandthegeneration
of non-linear
stories
AlthoughIMPROVwasverymuchanauthorial
tool,its
withinanagentframework.
levelshowshowmuchcharacter
is
behaviour
management
of stochastic
at character
important
in interactive
for character-based
ourconviction
andreinforces
storytelling
systems.
PUPPET
Can emergentstructures sustain interactivity?
PUPPET demonstratedthat these structures were particularly well
suitedto the generationand articulationof interactivecontent
Emergent Narrative concepts& approaches

Table 3.4A: Relevance of concepts for an Emergent Narrative system
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This thesis proposes to develop, if it is to follow the type of categorisation

dynamic
to
this
systemwhosestory
character-centred
applied
review, an agent-based
but
does
lie
these
at
systems,
most
of
at story-level, unlike
management
not
Narrative
described
Emergent
Unlike
the
the
system
systems,
any
of
character-level.
is
in
from
the
commonly
an
agent
perspective
what
proposes generationof stories
called a "bottom-up" approach.This means that the actions occurring within a
scenarioare of a stochasticnature. This novel approachdoes build on existing
in
the
projects such as
ones presented this chapter and embracescertain of their
elements.However,the combinationof techniques,ideasand approachesdeveloped
for the EmergentNarrative conceptis a novel one in this particular researcharea.
There are further issuesto discuss in order to evaluatethe viability of such an
approach.Thus,the next two chaptersfocuson the following questions:
"

Can agent architectures support characterisation?

"

How can we exploit continuous planning capabilities in regard to
storytelling and characterisation?

"

Is it possible to realise a distributive story manager where decisions with
respect to parts of the unfolding narrative are taken by the agents at a local
level?

"

What is the role of emotion in decision-making?

9

What is the relationship between emotion and dramatisation?

"

How would users and agents engage in a way that is interesting and

exploitablein term of stories?
"

How to define and implement the notion of emotional dramatic impact? -

Would this be sufficient to ensurequalitatively interestinguserexperiences?
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Would agentsbe able to accurately model the emotions of the user and vice

versa?How importantwould this be for the designof interactivedrama?
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Chapter 4

Emotion models and concepts
I mademistakesin drama,I thoughtthe dramawas when the actor
cries,but dramais when the audiencecries.
Cappra
-Frank
In orderto definefilms critically, we haveto find ways of defining
the natureof our involvement.
Perkins
-VF.

4.1 Introduction
Although the main investigation work undertaken in this thesis relates to both
narrativetheory and interactivestorytelling systems,there is anotherimportant area
that shouldbe addressed- emotion.Emotions act at the heart of dramatizationand
representthe main meansof communicationbetweenactors and their audience.A
spectatorwill also interpret drama from an emotional perspectivein many cases.
Entire cinematic genres(i.e. suspense,horror, romantic drama) are based on the
spectators'emotionalresponses.Sections2 and 3 of this chapterfocus on the role
and functions of emotionsfrom both the actor and spectatorperspectives.This is
essentialwithin this thesissinceactor and spectatorcan respectivelybe associatedto
agent and user. The emotional mechanismsinvolved in these two roles help to
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determinethe areas of the emotion researchfield to be consideredfor both the
theoreticalformulationandimplementationof the emergentnarrativeconcept.
Finally, this chapterreviews relevant areasof emotion researchrelating to
discusses
This
section
concepts essential to
and
concepts.
emotion models
understandingcertain emotion-basedsynthetic agent architectures, which are
described in Chapter 5. It also underlines decisions on the level of emotion
is
be
developed
in
This
for
to
this
the
section
agents
work.
representationrequired
divided into two distinct sub-sections;appraisal-basedtheories and low-level
models.

4.2 Emotions in the spectator
Emotionshave been identified as playing an essentialrole in the way we perceive
in
first
interpret
long
Aristotle
dramas
for
this
topic
the
to
time.
consider
was
and
a
the "Poetics" (Aristotle 330BC). He referred to the concept of "catharsis" as a
from
fear
or
pity,
a spectator'sperspectivewhen
purging of emotions, such as
be
Whilst
Greek
Katharsis
Greek
the
traditional
tragedies.
can
word
watching
interpretedaspurification, cleansingor purging, the meaningconveyedin Aristotle's
works refersmore to a surgeof overwhelmingemotionsarising in the spectatoras a
result of watching a play. It refersto changesor releases(i. e. purge) of emotionsin
the spectator.This can be illustratedwhen consideringthe emotionalchangesin the
spectatoras climaxes unfold in modem cinema or in the way in which suspense
allows for the build up of fear and anxiety before suddenlyreleasingthem through
varioustechniques.The emotionalresponsefrom the audienceis a basic elementof
the dramaticexperienceand is integralto the successof dramaticactionsand effects.
Spectators'emotionshave been widely discussedand severaltheorieshave
emergedon their causesand mechanisms(Currie 95, Carroll 90, Freelandet al 95).
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Philosophicaldiscussionsare taking place on the natureof emotionalreactionsin a
dramatic context; they are particularly oriented towards the cinematic medium
(Plantingaet al 99, Freelandet al 95) (i. e. philosophyof film) and dealwith concepts
such as authorshipin cinema, the nature of the film, its validity as a source of
knowledgeand the idea of a philosophy of film itself. The notion of emotional
engagementis also discussed and has produced several theories. Detailed
considerationis outsidethe scopeof this chapter,but it gives a brief descriptionof
the main conceptsrelatingto this investigation.
The "simulation theory" of Currie (Currie 95) regards the spectator's
emotionalresponsesas a productof imagination.This approachis also referredto as
the "pretend theory" by Carroll (Carroll 90). In simple terms, the spectatoris
emotionallysimulatingor imagining a dramaas it unfolds in what Currie describes
as an offline simulation. Thus, the emotionsgeneratedare describedas "off-line"
emotions.They are only simulatedbecausethey are not expressivelydemonstrated
by the spectator,in the sensethat they are not actedupon. In contrastto emotions
experiencedin real-life, off-line emotions are lower in intensity becausethey are
only simulated.For example,simulationtheoristsarguethat spectatorsmight enjoy a
horror movie and the resulting simulatedemotions(i. e. fear) but would not enjoy
them if generatedby a real life situation. Wartenberg who co-authored"The
philosophy of film" (Freelandet al 95) however expressesreservationsabout this
approach, stating that "One problem facing the simulation theorist is explaining
what it meansfor an emotionto be off-line. Whilst this is an intriguing metaphor,it
is not clear that the simulation theorist can provide an adequateaccountto how we
areto cashit ouf ' (URL: StanfordEncyclopediaof Philosophy).
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The "illusion theory" describedby Anderson (Anderson 97) has evolved
from cognitive science and should be regarded as a cognitive film theory. The
basically
is
based
theory,
and
and
computational
psychology
concept
on perceptual
regardsthe film as a generativesourceof stimuli for the human brain to process.
Signals such as motion

perception, perspective, colors, textures or

brightness/contrastare referred to as stimuli and are purposely assembledby the
director. It is then the aim of the filmmaker to create in the spectatora certain
illusion wherecharactersor eventsare believedto be real. The stimuli are processed
in the spectator'sbrain and generateemotions.A commoncriticism of this approach
is that if the emotionsrelate to beliefs generatedby the movie for truly horrible or
scaryevents,a spectatorwould not just sit quietly in a cinemabut may run away, or
otherwiseact on the basiswhat he/shebelievesto be real (Frome06).
The "thought theory" hadbeenendorsedby Carroll (Carroll 90) andrelatesto
the suggestionthat spectatorscan expressemotional reactionswith regardto their
own thoughts. In simple terms, the thoughts developed by a spectator whilst
watching a movie (i.e. following the fate or situations of charactersfor instance)
favors the generation of emotions in the spectator.The thought of something
dramatichappeningto a characterwith which the spectatoridentifies is enoughfor
the generationof emotions.Though the term is not used, this approachcould be
relatedto empathyand how one can be emotionally affectedby the fate of others.
This approach can also be criticized for not actually providing details on the
mechanismsgeneratingemotions.In the sameway that beliefs do not generatefully
fledged emotional reactions,how do thoughts generateemotions from cinematic
representations?How and why would the emotions prompted by thoughts differ
from emotionsgeneratedby real situations?
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In general,the different approachespresentedin this sectiondo not detail the
internal mechanismsresponsiblefor emotional reaction generation.It is however
interestingto considerthesetheoriesand modelsas high-level approachesthat could
potentially be implementedif coupled with a lower-level emotion representation
model.

4.3 Emotions in the actor
As the work presented in the previous section shows, understanding the flow of
emotions in a dramatic context is essential in designing emotionally intense and
compelling dramas. However, the consideration of emotion in drama should not be
limited to emotion perception/generation from a spectator perspective, but should
also include actors and the way in which emotions are expressedand communicated
thorough their work.
The use of emotions has in this case a clear purpose; conveying emotional
values and provoking the generation of emotional reactions in the spectator. Rather

than feeling emotionswithout much control over them with the spectator,the actor
is, in the majority of cases,in total control and emphasises
andconsciouslyexpresses
certain emotions in order to communicatethem. Methods for doing this are well
documentedand have been empirically testedsince the early days of acting. Since
EN takes a character-based
rather than a plot-basedapproachto storytelling, it is
important to understandthe implications of emotions from an actor's perspective.
Severalrelevant theories and conceptsare briefly describedin this section. Such
approachescould potentially be modelledin the agent'sarchitecture,andbe usedfor
the designof purposebuilt agentsthat would act in a dramaticmannerin the same
way asan actorwould.
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Konstantin Stanislavski, a Russian theatre actor and director, created a
systemconsistingof a mode of preparationand role conditioning for actors.This
particulartechniqueis commonlyreferredto, in the dramaand theatrecommunities,
as the "Stanislavskisystem"or "the system" (Stanislavski24). It aimed to provide
actors with a method that would allow them, through training, to control certain
aspectsof their performancethat are often unconsciousin real-life, suchas emotions
for instance.The systemdevelopedby Stanislavskirequiresan actorto investigatea
role and approachthe characterfrom both a motivational and emotional point of
view. Whilst suchan approachis commonpracticetoday, Stanislavskipioneeredthe
detailed discussionof the concept.The system supportsthe developmentof rich,
complexand realistic charactersin the eyesof the audience.Emotionsare expressed
not only by the dialogue but also by the actor's body (i.e. the method of physical
action). The system is a complex blend of training and methodology and it is
difficult to define it with completeaccuracy,as Milling and Ley indicate in their
"modem theories of performances",the systemhas been defined "in its different
manifestationsasan intensiveprocessfor production-preparationandrehearsal,or as
an extendedprogrammefor studenttraining" (Milling et al 01). It would be more
accurateto view the "system" not as a single work but as a constantly evolving
processthat hasbeendevelopedandrefined over a numberof years.
Confusion, however, often arises with Lee Strasberg's "method acting"
developedin the 1950s(Strasberg90). This technique,like Stanislavsky'ssystem,
aims to bring more realism to the actor's performance, and focuses on both
emotionalandmotivational interpretationof the characters.The way in which this is
achieveddependsnot only on the form and techniquesused in the actor's training,
but alsoon the extentto which the actor is identifying him/herselfwith the character.
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The "Method", as it is often called, consists of the actor drawing on their own
personalexperience,memoriesor emotionsin order to expressin the most realistic
way the emotions of a character.The actor conditions him/herself emotionally,
aiming to produce a more realistic performanceand give a senseof realism to a
scene, at least on the emotional level through the emotions expressedby the
character.Many American actors have been renowned for using this technique,
amongstthem, Paul Newman, Al Pacino, Marylin Monroe, JamesDean, Robert
DeNiro, SteveMcQueenandDustin Hoffinan to namea few.
Finally, it is important to mention Bertolt Brecht's "Alienation effect"
(Brecht 57). Originally inspired by a play from the Peking Opera,this conceptis
radically opposed to both the "Stanislavsky system" and Strasberg's "method
acting". It presentsan interestingcounterargumenton the importanceof emotionsin
the actor's performance. Translated from the German "Verfremdungseffeke',
Brecht's theory is referred most commonly as the "alienation effect" but is also
called,the "estrangementeffect" or the "distancingeffecf'. This particulartechnique
aimsto distancethe spectatorfrom the narrativeillusion in orderto reflect on themes
and conceptsin a critical manner.The objective of this particular approachis to
alienate the spectator by presenting well known concepts from a different
perspectiveso they are perceived in an unfamiliar manner and reflected upon
objectively. The spectator is therefore prevented from getting a sense of the
characters' emotions. According to Brecht's work, the spectator's qualities of
criticism and objectivity should not be interfered with by emotional closenessand
the illusion of reality. In order to achievethis aim, diverse techniqueshave been
developedin orderto breaknarrativeimmersion(i. e. exaggeratedlighting, disruptive
music or soundeffects). The most common and characteristictechniqueis the one
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is
It
the
the
that
the
actor
audience.
shows
actor
not
where
regularly acknowledges
interpretinga role in the conventionalsenseof the term, but is also awarethat he is
being watched by an audienceand should be delivering for that audience.This
particular techniqueoriginated from the Chineseopera and is often referred to in
westernmediaculturesas "breaking the fourth wall"; the imaginarywall that actors
build between themselvesand the audience. Numerous film makers embraced
Brecht's ideology, Jean-LucGodard (A bout de souffle 1960,Pierrot le fou. 1965)
and Ingmar Bergman(Persona1966)presentedarguablythe most visible examples
of this approach in their works.

The work presentedin sections4.2 and 4.3 underlines the importanceof
emotions in drama and shows that it is essential for actors to reflect on the
characters'emotionsin order to establishenoughbelievability for their charactersto
generateemotionsin the user. This interconnectionbetweendramatic display and
emotionscould suggestthat emotionscould be regardedas a substitutefor dramatic
value, a dramatic situation could be assessedwith respect to the emotions it
generates,and situations could be assesseddramatically via their emotional
outcomes.

4.4 Emotion models
The theoriesand conceptsdescribedin the previoustwo sectionspresentinteresting
ideas for

implementing both

actor/agent minds

and

overall

story

The real questionto be answeredin this chapteris not whether
managers/facilitators.
or not emotions should be used in the modelling of intelligent agents, as it is
apparentthat they should from the discussioncarriedout, but how and to what level
of abstractionshouldit be done?The emotionmodelsinvestigatedin this sectioncan
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be usedto answerthis question.The last decadesaw the behaviouralAI community
becoming increasingly interestedin the emotion modelling researchfield. As a
consequenceof its involvement with a psychology-baseddomain, behaviouralAI
researchhas distanceditself from the more classicalbranchesof the Al community.
Mateasdiscussesthis distinctionbetweenbehaviouralAI and classicalAl in (Mateas
02).
Whilst it is not the aim of this chapterto describeemotion-basedmodelsto
the samelevel of detail as narrativesystemsin chapter3 and agentarchitecturein
chapter5, it is still essentialto presenta brief overview of this researchfield in order
to lay the basis for the understandingof the systemsdescribedin chapter5. This
review of emotionmodelsis divided in two distinct parts; appraisal-based
and lowlevel models.
4.4.1 Appraisal models
Sinceemotionmodelingis a very largeresearchdomainand appraisal-based
theories
accountfor an importantpart of it, it would be difficult to coverthis domainin detail
in this thesis. The approachundertakenis to present a brief history of emotion
modeling, and refer to cognitive models that have actually been implementedand
provedto be computationallyrelevant.
Emotions have been studied for a long time, and the conceptsand
theoriesdevelopedover the years have to date played a very important role in the
development of intelligent agent technology. Plato's definition of "rhumos"
(Ancient Greek for passion) (Plato 360BC) was probably the first attempt at
understandingthe why and how of emotions.In his case,emotions(i. e. Fear and
anger) were seen as a disruptive element to reasoning and rationality. Charles
Darwin (Darwin 1872) later (1872), producedextensiveempirical studiesinto how
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human beings and animals use facial expressionsto convey signals and express
emotions.Cannon-Bard(1927) (Cannon27) went on to suggestthat emotionswere
essentialand necessaryfor an individual to react to a stimulus. Emotionscould be
associatedwith various stimuli (e.g. Height) and a reactionwould be basedon the
emotionexperienced. Therefore,emotionshad to be experiencedfor an individual
to react to a stimulus. Izard later (1979) argued that facial expressionsreflected
emotionsand were a componentof naturally occurring emotion (Izard 79). Finally,
Damasio's studies (1994) of a patient suffering from brain damage led to the
identification of "somatic markers" and to the conclusion that emotions were
involved in decision-making(Damasio94).
It is generallyacceptedthat cognitive modeling was first introducedin the
works of Magda Arnold in the 1960s(Arnold 60) when she introducedthe concept
of appraisal. Her conceptionof appraisalwas that of an unconsciousmechanism
where an individual would mentally appreciatethe benefit or inconvenienceof a
particular situation. This would in turn generateemotions. Since then, a certain
number of high profile theories have emerged.They include, to quote the most
relevant, the works of Fridja (1986) (Frijda 86), Ekman (Ekman 92), Lazarus
(Lazarus91) and Scherer(Schereret al 01). Whilst the AI community has showna
lot of interestin thesemodels,they haveyet to be implementedsuccessfullywithin a
framework.Consideringthe amountof work necessary,this is not a
computer-based
viable option for this thesis. However, two appraisal-basedmodels have been
successfullyimplemented and constitute the basis for computer-basedappraisal
systems.Theseare the emotionsmodel developedby Lazarus(1991) (Lazarus91)
andthe cognitive structureproposedby Ortony, Clore and Collins (OCC) (Ortony et
al 88) (1988).
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Lazarus (1991) (Lazarus 91) added to the general concept proposedby
Arnold that a consciousconsiderationactually led to the generationof emotions.He
also raised questionson how individuals "cope" with the generatedemotions.The
overall approachrevolvesaroundthe fact that emotionsand their variations,together
with the environmentwhere subjectsare located,can affect emotion generationand
judgment.Thuspromptingdifferent reactionsand coping strategiesdependingon the
personalityof the subject.This particular appraisalsystemproposesthat perceived
events(i. e. as appraised)generateemotions.Theseemotionsthen influence actions
carried out by an individual and the assessmentof immediate future events.This
appraisalmechanismthereforeoffers a dynamicemotionalsystemthat interactswith
the action selection mechanism of the individual. This approach has been
implementedin the EMA system(Marsellaet al 06) aswell as in FearNot!(Louchart
et al 05(2)) andis describedin detail in the next chapter.
The OCC has also been implementedin many systems,notably in Eliott's
"Affective Reasoner"(Eliott 92), the OZ (Bates 92) and VICTEC (Paiva et at 04)
projects.Both projectsare describedin chapter5. This approachis basedon emotion
types and is defined within a hierarchical taxonomic structure.Appraisal in OCC
dispositions
assesses
eventsaccordingto an individual's goals, preferences/natural
(attitudes)and morals/principles(standards).An individual will generateemotions
dependingon whetherthe event is perceivedas good or bad. The 22 emotiontypes
aregeneratedaccordingto a hierarchicalstructureandpre-emotioncategories[Table
4.4.1A]. Thesecategoriescan then be mergedtogetherin order for specific emotions
to ariseand emergeas dominantwith respectto a particular event or situation.The
resultingemotionsaretakeninto accountin the individual's response.
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Emotion category
Fortimes- Of-Others
Fortimes - Of-Others
Fortmes - Of-Others
Fortunes - Of-Others
Prospect-based
Prospect-based
Prospect-based
Prospect-based
Prospect-based
Prospect-based
Well-Being
Well-Being
Attribution
Attribution
Attribution
Attribution
Attraction
Attraction
Well-Being / Attribution
Well-Being / Attribution
Well-Being / Attribution
Well-Being / Attribution

-

Compounds
Compounds
Compounds
Compounds

Emotion
Happy- or
Gloating
Resentment
Pity
Hope
Fear
Satisfaction
Fears-confirmed
Relief
Disappointment
Joy
Distress
Pride
Shame
Admiration
Reproach
Love
Hate
Gratification
emorse
Gratitude
Anger

Table 4.4.1A: The OCC 22 emotions (Ortony et al 88)

4.4.2 Low-level models
Sincethey not only aim to model emotionsbut also to incorporateelementssuchas
motivations, personality or goals, the theories described in the previous section could

be referredto as high-level emotion models. Low-level modelsare typically partly
or totally non-cognitive, and generally regard emotion generation issues from a

physiologicalpoint of view where arousalwithin an individual affects perception,
attention,motivationsanddrives.
Canamero(Canamero97) proposesa model where emotions are seen as
modifiers of the individual's motivations,perceptionor attention.This is an agentbasedmodel and hasbeendesignedin order to control intelligent agentsand robots.
Contraryto most of the othermodelsmentionedin this chapter,this approachis non-
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symbolic and emotionsare not labeled.The agent sensesthe environmentfor predeterminedstimuli. Once identified and detected,these stimuli act on the agent
activationmechanism,and dependingon the intensity or importanceof the stimuli
perceived,it releaseshormonal signals that in turn have effects on the agent's
motivations/drivesbut also the way it perceivesthe environmentand its level of
attention.
Velasqucz's Cathexis (Velasquezet al 97) on another hand is a different
is
by
based
(1993)
(Izard
Izard
93).
The
concept
approach also
on a model proposed
integration
by
development
It
technology.
the
the
of
proposes
motivated
of agent
drives and behaviorsvia emotionalinputs, and considersemotionwithin the action
decision mechanism. The model itself is quite complete and integrates both
cognitiveandnon-cognitiveemotiongenerators(elicitors) aswell as a representation
of moodsin orderto influenceboth the motivationsandthe behavioursof the agents.
Like the model proposedby Canamero,Velasquez'smodel proposesan interesting
alternativeto the more commonly consideredappraisal-based
approachesregarding
emotionalarousalfrom a physiological-orientedperspective.
Whilst thesemodelsare relevantto this investigation,the level to which they
are implementedmight be too low for an author to relate to these models in a
narrativeframework.Appraisal-basedmodel which operateat a symbolic level seem
therefore more suitable for computational implementation within an interactive
narrativeproject.

4.5 Theory of Mind and empathy
The work presentedin sections 4.2 and 4.3 suggeststhat there is a strong link
betweendramaand emotionin the sensethat the authoraimsto assessthe emotional
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(Theory
dramatic
for
the
timing
the
events
of Mind) and the
of
stateof
spectator
(empathy).
for
The authorpre-assesses
feels
the
the
characters
spectator
emotionally
state of mind of the users (emotional mapping of the audience)when writing a
dramaticperformance.The aim is to take the audienceon an emotionaljourney that
includessurprise,fear, happinessor sadnessdependingon the particulargenreof the
for
In
technique
this
the
to
script. order achieve
successfullyand select most suitable
a desiredeffect,the authorneedsto havea goodidea of the spectators'stateof mind.
This is achievedby directing techniquessuch as lighting, colors, contrasts,camera
angles,suggestiveframesthat would influence the spectators'overall stateof mind
so that they arementally disposedto experiencethe effect desired.
In the interaction and the character-basedapproachtaken in this
thesis, it is essentialto identify which element carries responsibility for making
necessarydramatic decisions.The Theory of Mind (ToM) concept (Whiten 91),
presentsan interestingapproachto the way decisionsare madeand could potentially
contributeto the developmentof characterdecisionmechanisms.ToM is believedto
be an essentialfactor in human social interactions.It suggeststhat humandecision
making is influencedby our predictionsof others' reactionsto our actions.This acts
through our ability to generatea mental representationof other people's statesof
mind and personalitiesand make decisionsusing our beliefs of what their reactions
will be. We tend to interpret expressive behaviour such as language, facial
expression, context, voice tone or gesture in order to establish a mental
representationof the other.Basedon this representation,we then adjustour decisionmaking processso we can ask the right question,take the most appropriatetone or
position; basicallywe adjustourselvesto the other. However,this ability can alsobe
used in a negativeway, for instancehelping to take advantageof someoneelse's
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mental state. This is very common in school bullying for instance,where bullies
have scored high at Theory of Mind tests, showing a better than average
understandingof the mental state and perception of others (Paiva et al 04). This
approachwas studied in the VICTEC project (URL: Victec) where virtual agents
were designedto encourageempathyvia their expressivebehavioursand decisions,
throughallowing the userto build a mentalrepresentationof their internal statesand
emotions.
Marsella also implementedthis approachin two distinct computerscience
projects; PsychSim (Marsella et al 05) and the Emotion Evoking Game (EVG)
(Wang et al 06). PsychSim aimed to "exploit the recursive modelling to allow
agentsto form complex attributions about others, enrich their messagesto include
the beliefs and goalsof other agents"(Marsella et al 05). EVG is a different project
that aimedto study emotionsin video gamesplayersby generatingsituationsso that
userswould experiencea certainpatternof emotions.
Whilst this thesis is oriented toward the dramatic issue of interactive
storytelling, rather than the generic social considerationsof ToM, the idea of
defining an action-decisionmechanismbasedon both the individual andotherscould
be extendedto drama.The ToM approachcould be incorporatedinto a characterbased design where decisions could be made based not only on the intrinsic
emotional state of an individual, but also on how they would affect others
emotionally. Such a processwould allow the characterto make decisions on a
dramatic basis (the amount of emotions internally generatedfor a given action
determinesits dramaticweight).
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4.6 Conclusion
The main aim of this chapterwas firstly to investigatethe role of emotionin drama,
in a narrative context, but also to look at how emotionscould be representedand
modelled with a view to possibly integrating such a model within a narrative
fi-amework.
Basedon the investigationpresentedin sections4.2 and 4.3, it is apparent
that the role playedby emotionsin both the spectator'sand the actor's perceptionof
drama is significant and should be taken into account.As a result, the approach
proposedin this thesisis to consideremotionsas a substitutefor dramaticvalue in an
agent-basedaction selectionmechanism.Whilst the different approachesdiscussed
in sections4.2 differ on how emotionsare generated,they all agreethat dramahasan
actualemotionalimpact on the viewer. From an emergentnarrativepoint of view, it
would be interestingto considerthe selectionof narrativeactionsaccordingto their
likely or predictedemotionalimpact.This would replacethe subjectivity associated
with the conceptof dramaticvalue and elevatingemotionsby the quantifiablenotion
of emotionalimpact.
Emotionmodelsand emotion-basedsystemsmust be takeninto consideration
for the implementationpart of this work on the emergentnarrative. Section 4.4
introduced a wide range of approachesand concepts that could potentially be
implementedwithin current or developingagenttechnologies.Sincetechnicalwork
basedon thesemodelshas not yet been covered,it is still too early to decideon a
model for implementation.However, the overview presentedin this chapter has
clarified the way in which emotion modelling should be consideredwith the
emergentnarrativeapproach.
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interesting.
low-level
Whilst
Both appraisal-based
models
are
potentially
and
the models proposed, for example, by Canamero(Canamero97) or Velasquez
(Velasquez et al 97) present interesting alternatives to the more commonly
However,their implementationis carriedout
consideredappraisal-based
approaches.
at a very low-level and this poses problems for their authoring in a narrative
fi-ameworkin the sensethat thesedo not operateat a symbolic-level at which an
authoroperates.It is thereforequestionableif their considerationwould be beneficial
to this particular work. The emergentnarrative approachis narrative-basedand
primarily focuseson the generationof drama and dramatic actions without any
particular focus on the naturalism of the techniquesand conceptsinvolved in its
realization.It is thereforenot an issueto considerappraisalover low-level modelsas
long as they allow for the selectionof narrativeactionsbasedon emotionalinputs.It
is felt that the consideration of low-level models would result in a level of
complexitythat would not benefit the considerationsof emotionsin this project.
The conceptof Theory of Mind should also be taken into considerationin
Chapter6 (Theoreticalformulation) as it potentially offers an interestingand novel
approachto developautonomousagentswith dramaticcapabilities. It also supports
the integrationof an appraisaltheory such as OCC (Ortony et al 88) in the way in
which it was originally intended(i.e. assessment
of emotionsof others)rather than
its currentcommonusein computerscience(i. e. generalagentcontrol mechanism).
Chapter 5 will focus on implemented emotion-basedsystems, and will
considerthem with respectto an emergentnarrativeconceptin terms of practicality,
modelimplementationandagentabilities.
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Chapter 5

Synthetic character architectures
5.1 Introduction
The investigationundertakenin this thesishas, via the studiesof narrativetheories
and systems,identified several important aspectsof the design for an emergent
narrativeconcept(EN). Previouschaptersarguethat establishednarrative concepts
in the domainsof narratology,theatre,cinemaor literaturecannotbe appliedwithin
an interactiveframework, and therefore articulation and managementmechanisms
shouldbe soughtin other domains.
Chapter3 identified an agent-orientedframework as a suitableapproachto
fi-amework.Sincethe EN approachis basedon
the developmentof a character-based
characterinteractions,it is importantthat agentsshould simulateacting by carrying
out dramaticactions.For this reason,this chapterfocuseson agentarchitecturesand
their abilities to generateemotionsand producebelievablebehaviour.Theseare the
necessaryelementsan actorbrings to characterinterpretation.
In order for a character-based
dramato unfold without relying on a directing
plot structure,a syntheticcharactershouldhave the ability to interpret eventsin the
samemannerthat a real world actor would (i.e. by feeling and reactingaccordingly
to situations).Such an approachto agentdesignwould allow both the user and the
syntheticagentsto communicateon a commonbasis,andmore importantly,in a way
that is natural to the user, since emotionsplay a large part in the way peoplemake
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decisions. For this reason, this chapter investigates the potential for an agent
is
disbelief',
"suspension
to
the
of
which
an essential
architecture support
user's
elementin achievingbelievability.
In this chapter,architecturesare also reviewed accordingto their planning
mechanisms.Due to the changingnatureof the story world the agentarchitecturefor
sucha project must be ableto operatedynamically. Specialattentionhasbeengiven,
in this part of the thesis,to mechanismssupportingthe continuousupdatingof world
and/oragentstatesand to the ability of agentsto modify their own goal structuresor
emotionalstatusin responseto changesin their environment.
Finally, this chapterreviews a representativeselectionof syntheticcharacter
architectures. The objective is to identify elements of an architecture for
character/actorimplementation.This review critically evaluates:TEATRIX, TOK
(OZ project), QUAKEBOT, EMA and FAtiIVU (FearNotl).They havebeenselected
becauseof their contributionsto four essentialareasof affective agentarchitectures
design (AAAD) - namely appraisal,emotion modelling, planning and action/goal
selectionmechanisms.
The discussionin this chapterassesses
their potential in integratingthe type
of interactivity and affective representationrequiredfor a successfulimplementation
of a character-based
model.

5.2 TEATRIX (NIMIS project)
TEATRIX is particularly relevantto this thesisgiven that it was developedwithin a
narrative framework. It aimed at developing creative storytelling skills in young
children (4-8 years old) using a theatrically inspired approach.TEATRIX was a
collaborative virtual environment developed under the NIMIS (Networked
InteractiveMedia In Schools)EU project (Machadoet al 00). The overall conceptof
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the applicationarchitecture(Machadoet al 01), and aimed to developa framework
basedon Vladimir Propp's narrative interpretation(Propp 28). Userswere able to
initiate
for
They
then
could
each scenario.
set up scenes,props and characters
situationsand interact within the story-world through the characterthey choseto
direct. Characterscould either act on the behalf of users(i. e. follow advice/ordersor
directions)or autonomously(i. e. deciding their own courseof action) (Pradaet al
00). It is the implementation of this autonomousfunction that is of particular
relevanceto this thesis.
VAilst Chapter 2 discussedthe limitations of the Proppian model for an
developed
for
the
synthetic
character
emergent narrative concept,
architecture
TEATRIX is still relevant.TEATRIX implementedthe notion of roles (i. e. the roles
that the characterswill play in the stories), personality, emotional profile and
integration of emotional behaviour within the character's reasoning process
(Machadoet al 01). Theseconceptsare essentialif one is to simulatean actor and
convey emotions and drama within a performance. [Figure 5.2A] shows a
screenshotof the TEATRIX application.
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Figure 5.2A: A scene from TEATRIX (Prada et al 00)

The TEATRIX collaborative distributed agent architecture allowed several
children to work on the same story at the same time. The system was designed
around "a server module owned by the child who started the story and several client
modules owned by all the other children that have chosen to play the same story"
(Machado et al 00(2)). Prada also pointed out that "a story character in TEATRIX is
the conjunction of an actor and a role" (Prada et al 00). This approach to character
consideration conforms to the EN vision of a user/participant and character/actor
described in section 5.1. The agents are composed of five elements (mind, sensors,
effectors, body and inventory) where the character's mind receives information from
sensors and passes actions to effectors for execution and the character's body
performs actions. On top of this, the agent's inventory keeps track of the character's
belongings and uses this knowledge as pre-conditions for further character actions.
This information flow is detailed below in [Figure 5.2B].
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Figure 5.2B: TEATRIX agent architecture (Prada et al 00)

Finally, the architecture of the mind is also of great relevance, in the way that
information flows between the agent and the world model and the way in which
emotional reactions are produced and used in conjunction with the agent's own
its
is
filtered
in
determine
Input
to
the
relevance to the
order
goals.
via
sensors
character's set of goals and actions. This process also triggers an update in the world.
This update is run in the emotional reaction module, so that consequent events can
change the character's emotional state. Changes in the world model also trigger the
goal management mechanism to run an update on the state of the character's goals
based on the current version of the world model and the current emotional state of
the agent. Finally, planning is performed taking into account "current goals, world
state, actions that can be performed and the emotional state" (Prada et al 00).
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Figure 5.2C: TEATRIX mind architecture (Prada et al 00)
These mechanisms produce [Figure 5.2C] a dynamic system in which the
agent's mind is constantly updated with changes in the world state as they happen
and in which the agent builds its own representation of the world state.
However, the emotion model animating the characters in TEATRIX does not
appear to be sufficiently rich for operating outside the scope of a Proppian model.
The TEATRIX implementation seems only to incorporate a subset of the OCC
(Ortony et al 88) basic emotions relevant to fairy or folk tales. It would be preferable
to incorporate a much larger set of emotions and reactions in order to cover a wider
range of actions in an emergent narrative System.
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5.3 QUAKEBOT (John Laird - SOAR architecture)
The Quakebot application already referred to in Chapter 3 (IDA Interactive Drama
Architecture) is also of interest. Not only it is directly linked to the Al framework
Soar (Laird et al 03), but it also covers an interesting anticipation mechanism
potentially adaptable to drama. A QuakeBot character is able to predict other
characters (i. e. players) actions. "Soar Quakebot was designed based on principles
developed for controlling robots using Soar" (Laird et a] 00). The Soar architecture
presents a "theory of cognition embodied in a computational programming
architecture" (URL: Soarl). "It is a general cognitive architecture for developing
systems that exhibit intelligent behaviour. It has been used since 1983 and evolved
through many different versions to where it is now, Soar version 8.6" (URL: Soar2).
The Soar Quakebot was designed to reproduce human-like tactical play for
first-person-shooter (FPS) video games (Laird 00(2)). It is interesting the way that
anticipation has been incorporated within the architecture. The Soar Quakebot would
"create an internal representation that mimics what it thinks the enemy's internal
state is, based on its own observation of the enemy" (Laird 00(2)). This could be
summarised by the following "What would I do if I was in this situation with that
state of mind?" (Laird 00(2)). By building an internal representation of the enemy's
internal state, and applying its own tactical knowledge to the foreseen situation, the
Soar Quakebot would second guess the intention of the enemy and be able to set up
an ambush for instance, as described in detail in (Laird 00(2)). The concept is
computationally straightforward. In order to apply such reasoning the agent would
need, in principle, to project a basic action decision mechanism onto a fictive
situation and report the result of this operation to its own more complex and
developed action-decision system. Whilst this has been successfully implemented in
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the case of the Soar Quakebot for a first-Person- Shooter (tactical operations), it
would be interesting to investigate the suitability of such an approach to the
particular contexts of dramatisation and action-selection processesbased on dramatic
interests rather than tactics. In the context of an EN model, an agent, rather than
selecting actions based on its own emotional state and plans, could potentially
foresee the emotional impact its actions would have on other characters and select
them appropriately. Such an agent would not only be aware of its own actions and
goals, but also of the dramatic impact of its actions on the environment.
This approach supports a key issue in EN. For an emergent narrative to be
successful, the actions carried out by characters must carry a minimum level of
dramatic intensity if they are to be seen as potentially interesting by fellow
characters and users. The anticipation mechanism described by John Laird in the
Soar Quakebot could potentially ensure that characters choose to execute actions that
carry a potentially high dramatic impact rather than possibly insignificant actions.

5.4 EMA (Marsella and Gratch)
EMA (EMotion

and Adaptation)

is a computational

Gratch and Stacy Marsella at USC (University

model developed by Jonathan

of South California - USA). It applies

a general computational framework of appraisal and coping mechanisms that aims to
develop autonomous agents with
computational

model

of appraisal

life-like

behaviour.

and action.

It has been designed as a

The system generates a causal

representation of characters and their environment,

and interprets this relationship

for goals and actions decision making. This is constantly subjected to
changes (realtime) from a wide set of appraisal variables (i. e. perspective, desirability,
causal attribution, temporal status, controllability

and changeability).

likelihood,

[Figure

5.4A]
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illustrates the connections between the different components of the system; namely,
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and
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planning
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Figure 5AA: The EMA architecture (Gratch et al 04)

[Figure 5.4A] illustrates how causal interpretation of the agent's relationships with
the environment is subjected to changes from other components (beliefs, planning
and explanation). It also shows the cycle of appraisal and underlines the dynamism
of the overall architecture.

Causal representationsare developed for decision-theoretic planning and also
feature representations of both intentions and beliefs (Marsella et al 06).

This

approach allows for the appraisal processes to be processed quickly as the agent's
beliefs, intentions and plans are uniformly representedwithin the system (Marsella et
al 06). The uniformity of this approach also allows for both reactive and deliberative
outputs to be integrated in the agent representation. Since the agent's causal
representation is constantly updated, any decision made by the agent always reflects
on its current emotional state, goals, beliefs, intentions, plans and causal relations.
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In this systemthe appraisalof eventsis conductedaccordingto the cognitive
88)
(OCC)
(Ortony
by
Ortony
al
with the
et
et
al
structureof emotionsproposed
This
integrated
EMA
the
allows
appraisal
process.
within
coping mechanismof
coping to relate to the agent's causalinterpretationof the world environmentand
determineits reactionto appraisedevents.
This work is relevantbecauseit enablesagentsto makedecisionsaffectively
and to organise their plans and tasks in regard to their emotional states. An
architecture based on a cognitive approach to emotions could lead the way to the
development of relationships between the different characters and users of a virtual
interactive drama.

Such an architecturetechnically underpins the argumentpresentedin this
thesis that affectively-basedaction selection mechanismscan reflect character
actions,and thereforeproducecoherentand consistentcharacters.In turn, basedon
the coherenceof the character'sdecisions and apparentgoals, characterswould
appearbelievableto an intervening user (c.f. Chapter4). This would support the
hypothesisof character-based
interactivestorytelling in which character'sdecisions
are coherentwith characterdefinitions and where characterisation(in the dramatic
sense)can thereforebe achieved.The EMA architecturepresentspotential technical
solutionsto characterisation(i. e. internal agentrepresentationand affectively driven
action-selectionmechanisms)that increasesthe feasibility andrelevanceof an agentdrivennarrativeapproach.

5.5 The TOK architecture (The OZ project)
The TOK architectureis an intelligent agentarchitecturethat was developedwithin
the OZ project in the early 90s. This project is widely consideredas a landmarkin
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the AI and agentresearcharea and was funded and developedat CarnegieMellon
University (USA). It aimed to develop an agent architecturethat would support
reactivity, goals, emotions and social behaviour (Bates et al 94). The TOK
architecturewas part of a larger piece of work of generatingcompelling simulated
worlds supportingthe "suspensionof disbelief' alreadymentioned.For this reason,
its designincorporatednaturallanguageanalysisand generation.
The primary capabilities of the Oz agent architecturewere "perception,
reactivity, goal-directed behaviour, emotion, social behaviour, natural language
analysis and natural languagegeneration" (Bates et al 94). Details of the TOK
architectureare shown below in [Figure 5.5A]. The two main featureswere the
emotion(Em) and action/selection(Hap) modules. This architectureis comparable
to the one proposedby Blumberg in the mid-90s (Blumberg 95) and is essentially
reactiveandbehavioural.

jernotEis
standards behaviorf(Lature goals
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behaviors
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UCCss s
goal successesI
failures
&
(
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IntegratedSenseModell
i
sensincit
The World

Figure 5.5A: The TOK architecture(Bateset al 94)
The Oz agent follows a process common to autonomous agents in robotics. It
constantly executes a three-step loop: It first senses the world through their
perception modules (i. e. sensory routines and integrated sense model (ISM)); then
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reflectson its actions(basedon perception,currentgoals,emotionalstate,behaviour)
and finally act. The agentsare designedto learn and start with an empty ISM, they
collect informationby interacting.Although it might look like they areplanningtheir
next move, the HAP module (i. e. action decision mechanism)selectsbetweena
static set of actionsrepresentinga plan for different goals. However,this doesnot
constituteplanningper se as pointed out by Bates;"Goals do not characteriseworld
statesto accomplishand HAP doesnot do explicit planning" (Bateset al 94). The
approachto goals and plans in the system is to select and manage "a tree of
alternatinglayersof goalsand plans that representsHAP's current executionstate".
They are storedin what is calledthe Active Plan Tree or APT.
Although the structureof agentsis of great interestto this thesis,the way in
which emotionsare modelledis of even greaterinterest.The overall emotionaland
social aspectsof the agents are implementedfollowing the appraisal system for
emotions(i. e. commonlyreferredto as the OCC) developedby Ortony et al (Ortony
et al 88). The TOK module (Em) generatesemotionsfrom a cognitive perspective:
actionsand eventsare appraisedand generateemotionsthat changethe emotional
stateof the agentdynamically.For instance,a goal failing hasa negativeeffect on an
agent(sadness),in turn; the (Em) moduleprocessesthe information and updatesthe
emotionalstateof the agent,possibly altering the selectedset of plans for the next
action to be performed.Someof the relationshipsbetweenemotionsand plans and
actionsareshownin [Table 5.5B].
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EMOTION

CAUSE

Joy
Distress
Hope

Goal success
Goal failure (*)
Prospectof goal success

Fear
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Prospect of goal fal hire (*)

Pride
Shame
Admiration
Reproach

Action
Action
Action
Action

Love
Hate

Attention to liked object
Attention to disliked object

Gcadfica.don
Gratitude
Remorse
Anger

Action
Action
Action
Action

of
of
of
of

of
of
of
of

self approved according to standards
self disapproved =ording to standards
other approved according to standards
other disapproved according to standards

self causesJoy and pride
other causes)oy and admiration
self causes distress and shame
other causes distress and reproach

Denotes difference from OCC model

Table 5.5B: Emotion- Causesrelationships(TOK architecture)(Bateset at 94)
By implementing the OCC model, the TOK architecture generatesand
manages an interesting range of emotions and develops a certain level of
believability in the Oz characters,from the way they emotionallyrespondto events
and their behaviourin general.The (Em) module also integratesa decayfunction so
that emotionsfade with time. Such a function also reinforcesbelievability in the
characters,becausethis is the way we operatein our everydaylife, and it is the type
of implicit behaviourwe would expectagentsto display.
The TOK architectureis of particular interest for the developmentof the
emergentnarrativeconceptgiven that it was primarily designedwith the conceptof
characterbelievability in mind. Sinceit has developedinto an agentframeworkthat
supportsthe user's "suspensionof disbelief', the TOK architecturecould be relevant
to the EN conceptas both approachesrely on the user interacting and identifying
with characters,both on a cognitive and emotionallevel. As shownin both the NIRE
project (EMA architecture) and the TOK architecture,a cognitive approachto
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emotions (i.e. OCC) appears to be particularly suited to computational
implementation.

5.6 FearNot! - FAtiMA (VICTEC project)
The FearNotl agent architecture (Fun with Empathic Agents to Reach Novel
Outcomes in Teaching) has been developed within the EU funded VICTEC (Virtual
ICT with Empathic Characters) project and is the most recent architecture to date
(VICTEC). The project dealt with PSE (Personal and Social Education) issues such
as bullying from an agent-basedperspective. It also aimed to develop social agents
or characterswith which users could interact and build empathic relationships. There
are many common aspects between the VICTEC project and the emergent narrative
concept presentedin this thesis. To a certain extent, the agent architecture developed
for VICTEC reflects the need for the emotionally driven agents required by the
emergent narrative approach. Since VICTEC is the most recent work presented, it
reusesseveral concepts developed in other work.
The agent architecture used in the FearNot! Demonstrator (FAtiMA) (Dias et

al 05) is shownin [Figure 5.61.Their behaviours,rather than being generatedby a
conventional planner are primordially influenced by their emotional state and
primarily personality. Their emotional status affects their drives, motivations,
priorities andrelationships.FAtiMA providestwo distinct levels in both its appraisal
and coping mechanisms.The reactive level provides a fast mechanismto appraise
and react to a given eventýwhilst the deliberative level takes longer to react but
allows a muchmore complexandrich behaviour(Louchartet al 05(2)).
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Figure 5.6A: The FAti3,4Aarchitecture(Dias et al 05)
The emotion definition adopted for the FAtiMA architectureis again the
OCC (Ortony et al 88) and is basedon a valenced(goodor bad) reactionto an event.
The 22 OCC emotiontypeshavebeenimplementedwithin the FAtiMA architecture.
Similarly to the EMA architecture,that developedfor the VICTEC project applies
both emotionallyfocused and action focusedcoping in planning processes(Dias ct
al 05, Louchartet al 05(2), Marsellaet al 03).
As shown in [Figure 5.6A], the appraisal mechanism is composed of two

distinct layers.The reactivelayer appraisalis handledby a set of emotionalreaction
rules, basedon Elliot's Construal.Theory (Elliot 92). A reactionrule consistsof an
event that triggers the rule and values for OCC appraisalvariablesaffectedby the
event (desirability, desirability for other, praiseworthiness,etc). The deliberative
layer is responsiblefor appraisingevents accordingto the character'sgoals, thus
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generatingprospect-basedemotionslike hope and fear. Theseemotionsguide and
influencethe deliberativecopingmechanism.
The action selectionprocessis composed,like the appraisalmechanismof
both reactiveand deliberativelevels. The reactivelayer consistsof a set of action
rules: eachcontainsa set of preconditionsthat must be true in orderto executethe
action and an eliciting emotionthat triggers this particular action. The core of the
coping or conceptuallayer is built up accordingto a partially orderedcontinuous
planner (Russell et al 95). Once the appraisalprocessis completed,the planner
intention,
intense
the
selects
currently most
which correspondsto the goal
generatingthe most intensefear or hope emotion. The selectedintention becomes
the target goal for the planner to achieve.More than one plan may be generated
and the planner must select one in order to continue planning or execution.As
soon the selectedplan is brought into focus it generateshope/fear emotions,
including emotions caused by action threats to interest goals. Unlike other
planners,the FAtiMA planner can also use emotion-focusedstrategiesto drop an
unlikely plan, to improve a plan or to resolvea flaw. The resulting plan is stored
with the intention andcanbe pursuedlater on.
The FAtB.IA agent architecturefeaturesan affectively driven planning and
coping system and could offer a useful test platform for the computational
implementationof charactersfor an emergentnarrative concept. Since such an
architectureproducesagentsthat are emotionally driven, any significant interaction
with a user or anotheragent will result in the alteration of the agent's emotional
state.Sincethe agentmakesdecisionsbasedon that emotionalstate,this potentially
affects its perceptionof actions and alters the probability of plan successand the
resulting feelingsof hope and fear. This, in turn, influencesthe actionsselectedfor
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executionby the agentand allows for the unfolding of narrativesdifferent in form
andcontent(i.e. accordingto their context)without the needfor scriptingthem.

5.7 Conclusion
The discussionspresentedin this chapterhave contributedto the identification of
several elements that could potentially contribute to the implementation of an
affectively driven agent architecturefitting the requirementsof the EN concept
discussed in this thesis. [Table 5.7A] shows these elements in relation to the

researchquestionsof Chapter1.
Interrogations

Agent approach
TEATRIX with its strong notion of character demonstrates that
character-based storytelling can be achieved via autonomous
intelligent agents. This is achieved in TEATRIX by regarding the
character as an actor with an agent simulating the acting role
autonomously.
There is a strong probability that the tactical anticipation
mechanism proposed by Laird could be adapted to drama and relate
to some dramatic evaluation criteria. An anticipation mechanism "a
la" QuakeBot could provide agents the necessary information for
making dramatically relevant choices within a story experience.
EMA, FAtIMA and to a lesser extent TOK have demonstrated that
current agent technology can support affectively driven
action/selection mechanisms and that an agent can organize plans
and tasks in regard to emotional states.Therefore insuring that an
agent is making decisions according to its emotions and achieve
believability.

Can autonomous agents
participate In an active
manner to character/rolebased storytelling?
Can the dramatic weight of an
interactive story be carried
out by the characters/agents?

Can agent technology provide
technical solutions for the
simulation of a character's
emotions?
Can agents Interpret a
character role so that they
achieve believability?

II

Table 5.7A: EN hypothesis open research questions

Sinceit is the mostrecentarchitectureto date,andbecauseof its involvement
with EN development,the FAtiMA architectureappearsto be the most suitablefor
experimentsin this thesis. It has the potential to be instrumentalin proving the
validity of the emergentnarrativeconcept.However, changesmust be implemented
for this to be possible. It is also necessaryto integrate additional functionality
relative to someof the architecturesdescribedin this chapter.As identified in this
chapter,the anticipationmechanismdescribedin the QuakeBotsystemrepresentsthe
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basis for a novel distributed story managementsystem based on the dramatic
of actionsfor decisionmaking.
assessment
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Chapter 6

Theoretical formulation
When I was very young,I was alreadya fabulador.I loved to give my
own versionof storiesthat everybodyalreadyknew. When I got out
of a movie with my sisters,I retold themthe whole story. In general
they liked my versionbetterthan the one they had seen.
Almoldovar
-Pedro

6.1 Introduction - Methodology
The investigation conductedin previous chapterssuggeststhat there is a
mismatchbetweenexisting narrative theories and the requirementsof interactive
drama (ID) (c.f. chapter 2 and 3). Whilst interactive narrativesare complex and
challenging both in their conceptualisationand implementation, there are no
commonlyaccepteddefinitions or methodologyfor their development.Furthermore,
the interactivefactor has rarely been consideredor applied in traditional dramatic
forms.This raisestwo critical questions:
"

How can a story fit within an interactiveframework?

"

How can a plot unfold if the user is allowed to perform plot-meaningftil
actions?
This chapteraims at identifying all the necessaryconceptsfor the theoretical

formulationof an EmergentNarrativetheory.
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Sincetheoriesare composedof conceptsand relationships,it is essentialin
this chapterto identify those relevant to the definition and justification of the EN
approachundertakenin this thesis.In consideringa theory, conceptsgenerallycome
from existing theories, or are gencralisedacross instancesderived from practical
applications.
The investigationcarriedout in Chapter2 suggeststhat narrativetheoriescan
only make a limited contribution to EN since they do not considerinteractivity in
their formulation. There are, however, several important conceptsthat should be
takeninto accountin this chapter:
9 Dramatis Personae- The Dramatispersonaedescribedby Propp(Propp28)
is directly relevantto the EN formulation as it translatesas "the personsof
the drama7'(in Latin) and refers to the active charactersin a dramatic
enactment.The dramatispersonaearenot centralin most narrativetheoriesas
the plot structure is generally the focus of attention. However, since this
thesis arguesfor a character-based
considerationof ID (c.f. Chapter3), the
dramatispersonaeshould be regardedas a prominent concept in the EN
theory.
Story/Fabula - This is particularly relevantto the EN formulationas it refers
to the completeset of eventsmaking up a narrativeand reflects what has in
effect happened.It differs from the plot as it doesnot relateto any dramatic
articulation or ordering, but is comprisedof the action/eventcontent of a
drama.The function of this conceptwithin the EN however differs from its
commonlyacknowledgedrole in othernarrativetheoriesand shouldtherefore
be addressedin this chapter.
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Sjuzet/Discourse(plot) - This is also a conceptthat shouldbe consideredin
this chapter,asthe integrationof a character-based
narrativeapproachaffects
both its role andits importancewithin an interactivenarrativeframework.
Internal ontological interactivity - Interactivity, as a concept,should also
be discussedin the sensethat interactivity can be interpreted differently
(Louchartet al 04(2)) andcarry severalmeanings.It canbe seenasa creative
experiencewherethe userparticipatesin the conceptionof interactivedrama
and is thereforepart of an authorial concept(Silva et al 03). On the other
hand, it can also be regardedas a meansto transfercharacterand dramatic
responsibilitiesto the user and allow for the developmentof immersive
experiences.The internal ontological interactivity identified by Ryan (Ryan
05) shouldbe identified as an importantconceptfor the EN formulation as it
refers to non-deterministicstory interactionsfor the generationof storiesin
real-timefrom the co-operationbetweenboth usersandthe system.
The investigationsconductedin previous chapters(c.f. Chapters3,4,5) answered
severalimportant questionsand contributed to the identification of elementsthat
shouldbe categorisedunderthe following EN concepts:
Interventionist user - Existing narrative systems have shown that an
interactive drama can be articulated around a user's decisionsand actions
(e.g. Fagade (Mateas et al 05)). This is particularly relevant in EN in the
sense that the user, via their character plays a central role in a story
experience. These decisions/actions should be taken into account as they
affect the narrative unfolding.
Dynamic Story Environment (DSE) The concept of a DSE refers herein
to a story environment reactive to an interventionist user. This is important in
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the sensethat a continuousplarmingfunctionality would allow for managing
has
been
happening
by
keeping
track
within
of
what
story contextsaccurately
interventions
decisions
to
the
the
of
adapted
story
and
a story and providing
the user. This conceptshould be discussedin this chapteras its conception
within EN is different from the planning implementationsdiscussedin
Chapter3.
Affectively Driven Characterisation (ADC) - Chapter4 has demonstrated
the importanceof emotionsin characterisationfor both the spectatorand the
fi=ework suchasthe EN approach,it is essential
actor.In a character-based
that charactersact their roles emotionallyin order to be believableto the user
and to bring out their personalities.Emotions are generallynot considered
explicitly within narrativetheoriesor systemsbut play an important part in
narrativepracticessuch as films or novels. Consideringthe importanceof
emotions in characterisation(c.f. Chapter 4), this concept is particularly
relevant to the EN as characterisationrepresentthe core of the narrative
approach.
Storification - This term, coined by Aylett (Aylett 00) refers to the
I
continuousactivity of a narrativeparticipant in building a mental model and
developing and testing expectationsabout the story's outcome and the
character'spresentand future motivations, roles and emotionsas the story
unfolds in real-time. Whilst this concepthas not been describedyet in this
thesis, it is relevant to Chapter 4 on emotions and the communicationof
emotionsand intentions(c.f. Chapter4 section4.2). It is an importantnovel
concept(with respectto interactivestorytelling)that is entirely relevantto the
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EN as it concernsthe activity of a user participantduring the unfolding of a
drama.
Whilst the work carried out in Chapters 1 to 5 has allowed for the
identificationof severalimportantconcepts,it has not providedelementsrelevantto
interactive
the
general
articulation
story managementand
overall
of character-based
narratives.It is thereforeessentialto investigateinstancesof both interactivity and
storytelling. Section 6.2 investigatesinteractive media such as Interactive theatre,
Role Playing Games(RPGs)and Video gamesin order to define a completeset of
relevantconceptsto the EN. Finally, section6.4 presentsthe formulation of the EN
theoryanddescribesin detail its conceptsandrelationships.

6.2 Instances
Since the elementsallowing for interactivity seem to be positioned outside of
conventionalthinking (c.f. Chapter2), it is apparentthat the investigationpresented
in this thesisshouldbe orientedtowardsalternativenarrativeforms with a particular
focus on their articulation.This includesthe study of interactivetheatre,RPGsand
video games.
6.2.1 Interactive theatre
Interactive theatre (IT) should be regarded,in this thesis, as a generic term for
participativenarrativeforms and includesseveralpractices.
"

Streettheatre(Izzo 97) which consistsof actorsperforming their characters
from within a crowd anddirectly interactingwith their audience.

"

Boal's forum theatre (Boal 79) is a variant where the interactionsbetween
performersand spectatorsdeterminethe decisionsmade by the actors and
thereforethe unfolding of the play.
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Persuasive games (URL:BlastTheory) are theatrical practices where a
is
interact
driven
is
in
immersed
to
with
and
real-life sceneries
user/audience
interactive
the
of
an
as
part
of
making
strangers,actors or online players
experience.
Theseare particularly relevantto the EN formulation in the sensethat they
unfold in real-timewith the collaborationof interveningusers.In IT, the actorsare
usually given a certainamountof information interactivelyby the audienceand then
act "in charactee,;applyingthis materialcreatively.A narrativeemergesthroughthe
interactionbetweenthe different actors,who may themselvesbe advisedby a part of
the audience.The creationand designprocessare accuratelyillustrated in (Izzo 97).
A more structuredversion of this approachcan be seenin Forum Theatre(Boal 00).
This allows sectionsof the audienceto halt the action in order to provide new
guidanceto an actor,or allows an actorto halt if they cannotcontinuein role without
further information. Boal coined the term 'spectACTOR' for the role played by
audience members in this process to emphasisethe difference from passive
reception.
Persuasivegamessuch as the onesconductedby Brighton-basedinteractive
theatre company Blast Theory (URL: BlastTheory) (i. e. "Uncle Roy all around you"
or "Can you see me now") operates in similar fashion and integrate audience
members within the interactive experience so that their decisions and actions affect
the narrative unfolding.
Interactive Theatre is generally character-based and story management is
often assumed by the actors themselves. In many cases, the actors share the
responsibility of managing the unfolding of the narrative experience. Whilst this
does not comply with the narrative theories presented in Chapter 2, it introduces the
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conceptof Distributed Story Management to interactivestorytelling.This concept
is relevantto the EN formulation as it aims to manageinterventionsfrom interacting
userswifliin the unfolding of narrativeexperiencesin real-time.
6.2.2 Role Playing Games (RPGs)
Role Playing Games(RPGs)are interactiveand participativeforms in which
playersassumethe roles of charactersand createnarrativescollaborativelyunderthe
supervisionof a Game-Master(GM). The GM aims at providing a meaningfuland
interestingnarrativeexperienceto the players(i.e. the party) and its role is to control
the flow and contentof the experience.The actionsof charactersare determinedby
theparticipantsand arebasedon the characters'attributes.
The study of RPGs aims to contribute to this thesis by identifying
mechanismsthat bring togetherplot (sujzet) and the level of freedomoffered to the
user (i.e. space,time and interaction). Their interactive character-based
approach
differs both from the classical Aristotelian theory (Aristotle 330BC) and the
analytical models proposedby French Structuralists((Barthes66), (Todorov 66)).
Threedifferent typesof RPGswere consideredin this investigation;Board, Conflict
andLive RPGs.
41 Board RPG is played with fictive characters,sometimesthese are
representedby board-sized models, and the game is normally
organisedinto campaigns.The game is composedof sessions(the
number varies according to the size of the campaign)and usually
involves a questwith a group of largely co-operatingcharacters.The
interestof this genrelies in its episodicnatureand the way it handles
narrativeeventsand characterdevelopment.
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is
Conflicting
RPG
a variant played with conflicting charactergoals
9
is
in
and personalitiesover a short period a single session,and of
interestfor its managementof narrativetensionand narrativesetup.
9 Live RPG (LARP) is played in the real world andplayersact out their
actions instead of describing them. LARPs are relevant for their
managementof narrativeon a real-timebasis.
6.ZZI Empirical investigation
Although RPGs can be used for pedagogicalpurposes(URL: Utbildning),
they mainly aim towards entertainmentand, despitesome relevant researchwork
(Tyschenet al 05), their investigationis made difficult by the paucity of scholarly
resourcesavailable.There is also a wide rangeof gamesand mechanismsfor which
it is difficult to produce comprehensivedefinitions of types and categories.The
selectedapproachfor this study was empirical and aimed at identifying narrative
patterns,elementsor factorsinfluencing the creation,developmentand unfolding of
dramaticnarrativesand stories.The successof suchan approachdependsheavily on
the quality and level of expertiseof the expert involved: the resultsdisplayedin this
thesisare basedon knowledgeelicitation sessionsconductedwith experiencedRPG
Game-Mastersand writers (including the 2001 World Championof Ultra Modem
World Team Championships)over a 12 month period. Three experts have been
interviewedwith a total of sevenknowledgeelicitation sessionsin all, eachsession
lasting three hours. The expertswere recruited with respectsto their knowledgeto
board, conflicting and live RPGs. The elicitation sessionswere focused on the
narrativecontrolsexercisedby the Game-Masterwithin a gamesession.The overall
Game-Masterelicitation programsessionswere repartitionedas follow:
*

BoardRPGs(4 sessions)
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Conflicting RPGs(I session)

"

Live RPGs(2 sessions)
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The repartition presentedhere is reflective of the Game-Masterlevel of activity
within a gamesession.
Knowledge acquisition is known to be a difficult and time-consuming
activity, to the extentof being a bottleneckin knowledge-basedsystemconstruction
(Feigenbaum84), such that the application of professional tools and a known
methodologyis very desirable. Empiricom.Ltd (URL:EmpiricomLtd) made their
KATTmBuilder software(Butler Group 0 1), aswell as essentialtraining, availableto
us for this study via utilisation of the KATTm Technique and KATTM Builder
software.The processknown as "Knowledge Elicitation" is that of acquiring tacit
knowledgefrom a human expert and putting that knowledgeinto a form which is
computable,that is, a format suitable for use by a computersystem.Empiricom's
KnowledgeAcquisition Technique(KAfm) appliesthe logical formalisationof the
philosopherKarl Popper's"falsificationism" (Popper59). Essentially,it statesthat
the most efficient way to addressa problem is not to try to find all of the conditions
that must be true for a hypothesisto hold, but rather seek out only the evidence
which would disprove a hypothesis.Since one only needsone piece of counterevidencein order to disprovea hypothesis(as opposedto the almost infinite number
that is required to prove one) this is quick, efficient and also requires much less
computablecode.
The processof elicitation carried out in the empirical study of Game-Masters
wascomprisedof the following stages:
9 An introductionto the EN conceptandthe researchinvolved
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the conductof the knowledgeelicitation session
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9

Task and action identification as part of the elicitation process

9 Knowledge elicitation session summary to expert - phase targeted at
of the analysis
checkingthe completeness
41 Extractionof rules anddiscussionwith expert
Finally, in order to ensurethat the results obtained were conform to the
invited
knowledge,
to actively participate at the
the
were
experts
expert's
interviewer
knowledge
together
the
tree
the
on
and
worked
constructionof
elicitation
the samecomputerscreen.
6.ZZ2 Study results
This sectiondiscussesthe resultsof the knowledgeelicitation exercise;the rules
assembledfrom thesesessionsareavailablein [Appendix E].
9

Creating a campaign

This is a collaborative processwhere the characters,as well as the worlds and
environmentsin which the campaign is set, are developed in common accord
betweenthe Game-Masterand the players.Characterdefinitions include detailssuch
as histories,activities, work, physical characteristicsor eatinghabits. Environments
and worlds are defined with the same level of detail. This laborious but highly
participative creation processallows the GamesMaster to prepare the campaign
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far as this is key to retaining the interest of the player, and requirestheir constant
attentionwhich is persistentlymobilised, keeping the user's interestat a satisfying
level. While plot-basedstructuressuch as the one proposedby Propp (Propp 28) or
Campbell (Campbell 49) (c.f. Chapter 2) concentrateon potentially decisive plot
eventsor actions,RPGs addressthe importanceof roles in narrative structuresby
its
interest,
the
the
character
and
providing
user with a constant object of
development.
Whilst the Fabula itself still operates as within the boundaries of
conventionaltraditional narrative media (Cinema, Comics), the formulation of the
discourse differs greatly in order to accommodate user/player interest and
interactivity. RPGs presentmultiple discoursesunique to the experienceof each
player.Theseindividual discoursesreflect the interventions,decisionsand actionsof
a player along with other story elementswith which he/shehas been exposed.This
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important
its
due
in
is
to
theories
traditional
and
narrative
concept not represented
function in RPGs (interest/ interactivity); it should thereforebe consideredin the
formulation of the EN theory. This concept is referred to, in this thesis, as the
Multiplicity of Discourse.
9 The function of encounters
During the course of the campaign,RPG players are confronted with a certain
in
distributed
time and spaceby the Game-Masteras a source
of
number encounters,
of challengingand interestingactivities for the party. The Game-Masterexpectsthat
the encountersspecifically createdfor an episodeor a session,if wisely distributed,
will trigger actions,reactions,discussionsor decisionsfrom the party in sucha way
that an anticipatedplot will unfold. This plot howeverhasa hypotheticalaspectsince
what actually happensis the direct result of the party's generatedreactionsto the
different encounters.Thus to a large extent RPGs are encounter-drivenrather than
directly plot-driven. Section6.2.2.3below developsthe role of the Game-Masterin
more detail,his or her influenceson the overall plot andhis or her actionsto ensurea
dramatically satisfying narrative. There are generally five different types of
encounterat the dispositionof the Game-Masteras shownin [Table 6.2.2.2A].Their
presencein any game is, however, dependenton the genres and themes of the
campaignandits specificsettings.
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Name
Descriptive

Content
Game-master describes scene to players; makes
announcements; states rules; describes functionality

Social

NPC (non-player character) voluntarily communicates
information or specific message to particular player in

Informationgathering

Problemsolving
Combat

a social context
NPC assessesstate of player knowledge for gaps;
provides information or clue only if specifically
asked. Documents or other media can be used instead
of an NPC
NPC confronts player with puzzle or problem; some
puzzles (e.g combination locks) may not require an
NPC
NPCs for action encounters - battles, fighting
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Purpose
Substitutes for lack of direct player
perception of environment and for
attentional focus
Help players identify goals, steers
players in direction desired by Gamemaster
To help players who cannot solve a
puzzle, meet a goal or progress

Gate-keeper of resource needed for
ftirther progress which is released on
solution of puzzle
Repercussions on the members of the
party's health state, weapon, Power,
strategy etc.

Table 6.2.2.2A: RPG encounter types

Encounterscan be usedby the GamesMaster to shapeand pacethe dramatic
unfolding of the narrativeas well as presentingthe main sourceof entertainmentto
the players,and embodyingkey eventsin the constructionof the plot. Their smooth
orchestrationby the Game-Masteris critical in ensuringthe players participate in
interestingstoriesand interactionswith eachother, and also helpsthem in achieving
a personallevel of satisfactionaround characterdevelopmentand overall plot. The
role of the Game-Masteris crucial to the creation,developmentand unfolding of an
RPG campaip.
Encounters are used in RPGs to bring interesting narrative information to the

party or communicateimportant campaign details. They are also used to trigger
characteractivities or interventions.It is, therefore,unknown to the GM how the
playerswill react to encountersand what courseof action they will undertake.As a
result of this, the plot (Sjuzet) is provisional and hypothetical, as it cannot be
predictedwith any degreeof accuracywhat the turn of eventswill be. The conceptof
Hypothetical plot is key to the EN formulation as it allows for narrativeflexibility
in an effort to accommodateinteractivity.
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Narrative control
Although board RPG is directly relevant to this investigationin terms of
characterdevelopmentand the handling of narrativeevents,it haslittle to contribute
as far as narrativecontrols are concerned.Conflicting RPG and Live RPG however,
distinguishbetweennarrative controls that occur before the RPG gamesessionand
those that occur during the game session.In both cases,most of the narrative
controlsare defined and set up prior to the gametaking place,emphasisingthe idea
of thenarrativeasa hypothesisbasedon the typesandpersonalitiesof the characters,
their roles and the nature of the environmentthat surroundsthem. The narrative
control over the game's set-upis limited to the definition of the environment,tasks
androles.As with board RPGs,sincethereis no way for the gamewriters to predict
with accuracythe players' stateof minds or historiesprior to pre-designednarrative
events,it is virtually impossibleto guaranteehow they will affect the players.The
plot is highly provisional and its meaningfulnessis almost totally dependenton the
way the character roles have been written. Such an approach encouragesthe
developmentof sub-plots and individual or relatively small group storylines.The
design generally consists of a hypothetical storyline composed of several
hypotheticalplot elements,eachof which involves severalgroups of a number of
characters.Plot elementsshouldbe inter-relatedwith at leastone other plot element,
their interaction ultimately defining the storyline of the game session [Figure
6.2.2.2B].
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Figure 6.2.2.2B: Storyline decomposition for interactive participative narratives

Sincethereare inevitably a largenumberof eventsthat occur,but that arenot
RPGs
by
Live
the
conflicting
and
generally
authors,
predicted or anticipated
conclude with a debriefing session at the end of the game. Here each player
describestheir individual Fabula,along with their understandingof the overall game
plot (Sjuzet) to the other players. This sessionhelps individuals to understandthe
role that they played, either consciouslyor unconsciously,in the unfolding of the
game narrative, and the reasonsfor other players' behaviours.Whilst Narrative
Debrief (ND) allows players to refine and complete their understandingof the
Fabula,it is the elementthat links players' experiencestogetherand is integral to the
overall experience.For thesereasons,it shouldbe regardedas an importantconcept
for the formulation of the EN theory as this thesis regardsinteractive drama as a
narrativeexperiencebetweencharactersandusersandbetweenusersthemselves.
The interventions from the Game-Master during the game sessionare therefore
limited in the following actions:
1. The timing and unfolding of narrative and dramatic events
2. The use of dedicatedagentsacting for the interest of the
dramatic unfolding. They answer to directives emitted by the
Game-Master.

I

I
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6.ZZ3 The role of the Game Master
in theunfoldingof anRPG.Firstis
hastwo majorresponsibilities
TheGame-Master
the technicalduty to ensurethat the storyis movingforward.Secondis the moral
dutyto build,produceandorchestrate
for the
aninterestingandenjoyableexperience
players.Eachmaytriggera differentsetof actionsby theGame-Master.
* Ensuringthe progressof the story
This is achieved in the main through a wise use of the different encounters available
to the Game-Master. However, due to the hypothetical nature of the plot and its
encounters,players can misread hints or clues or deliberately decide to act against or
engagethemselves in a different direction than the one anticipated or expected by the
Game-Master. For this reason, the episode's encounters, framing a hypothetical
scenario, are written as the campaign unfolds rather than completely upfront, and
develop from session to session. However a Game-Master may dynamically
introduce specific actions if the delivery of an interesting story or their control over
the overall narrative seems threatened. Interventions are generally caused either by
players taking longer than expected in dealing with encounters, or by the story
branching in an unexpected manner. Some of the actions that can be taken when
players take longer than expected in a particular encounter can be seen in [Table
6.2.2.3A].
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Encounter
type
Descriptive
Social

Combat
Problemsolving
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Possibleactions
Shortandunambiguousanswersto player question
NPC actively closesconversation
Extractplayer from unexpectedconversation
NPC initiates expectedconversation
Information-gatheringencounterintroduced
Weakenor withdraw enemy
Give playersline of retreat
NPC provideshint
Game-Masterprovideshint (last resort)

Table 6.2.2.3A: Actions when players are taking longer than expected

Intervention can prove more critical when an unexpectedbranching of the
story occurs.This highlights the needfor the Game-Masterto be well preparedand
flexible regardingthe plot and illustratesits provisionalnature.Branchingmay occur
when the party incorrectly determinestheir role and what is expectedfrom them,
pursuesfuture plot events omitting essential encountersor attempts to reinvent
themselves.The Game-Masterfirst assesses
the potential value of new resultingsubplots for the party, decideswhetheror not this allows the campaignto continue,and
if not takesappropriateaction. [Table 6.2-2.3131
includessomeof the large number
of actionsthat may be takenin the faceof unexpectedbranching.
Some possible actions
Provide 'blank' encounters
NPC provides hint

Provideinsurmountableobstacle
Forcenext encounter
Break sessionto rework plot
Negotiateas Game-Masterwith
individual character
Table 6.2.2.313:Dealingwith unexpectedbranching
As a practical rule, the interventionof the GameMaster is generallyindirect
as far as players are concerned. Direct negotiations between the Game Master and

playersonly occurs in extremecaseswhen a player is acting "out of character"or
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threateningthe overall experiencefor other players.This conceptof Indirect Story
Managment (ISM) is particularly relevant to the EN formulation, as direct
interventionfrom a story managingfunctionality could affect userimmersion.
However, there are cases when ISM is not possible, and when direct
interventionis required.It is then importantthat the Game-Mastermonitorsplayers'
behavioursboth in and out of character,and decideson corrective measuresif it
appearsthat certainplayersare not enjoying the game.They generallyinvolve NPCs
and those specific charactersin more action and interaction,but in the majority of
cases,it is the Game-Master'sresponsibilityto discussthe situationwith the player,
generallyout of character.The most commonsigns that suchactionsare neededare
is
is
interacting
where a character not
or not attentive,althoughhe is involved in a
situation; where a characterknows what he should be doing but is looking for
somethingelseto do; or finally, where a characteris behavingin a suicidal way and
knows exactlythe consequences
of theseactions.
Ensuring the satisfaction of the party
In entertainmentof nearly any form, there is alwaysat somestagethe idea of
the targetedaudiencein the minds of theatredirectors,novelists or film directors/
screenplaywriters. The samecould be said of the Game-Mastereven though the
common values of theatre, novel and cinema do not obviously apply to a
participative narrative form such as RPG. What matters for a spectatormight not
matchthe priorities of a characterin a participativeenvironment.
Although RPGplayershavea goodidea of the overall story in which they are
involved, they are more concernedby the developmentof their charactersand their
focus is situatedat a fairly low level within the overall story, the individual level.
The spectatorgenerally follows a story globally, and functions at a higher level of
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/
director
film
Moreover
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screenplaywriter or a
than
the
a
player.
abstraction
for
book
the
film
whilst
audience,
a
generic
a
or
writes
novelistgenerallyproducesa
Game-Masteris expected to consider specific individuals so as to deliver an
interestingandenjoyableexperienceto trusting players.
This outlook on storytelling differs from traditional theoreticalapproacheson
its
from
Fabula
it
the
in
the
of
perspective
overall
narrative the sensethat regards
different protagonists.This practice introducesthe concept of Story Surface that
drama.
in
This
(dramatis
Fabulae
individual
a
personae)
characters
consistsof all
interactions
it
favours
EN
in
formulating
is
key
theory
the
over a preas
concept
determinedplot (Sjuzet).

6.2.3Video Games
Outsideof the ongoing NarratologistversusLudologist debatediscussedin
Chapter2, video gaining and digital entertainmentpresent a strong potential for
interactivedramas.The video gamesindustryhas successfullydemonstratedover the
past two decadesthat virtual characters,virtual worlds/environmentsand even
have
large
games
companies
populations while
societiescan reach and entertain
developeda rangeof applications,domainsand genres.
Driven by commercial obligations, the game industry has however relied
heavily on technical and computational progress to justify the release of new
direct
More
(i.
improved
than
not,
often
products e.
graphics,wider environments).
action has beenprioritised in regardto any narrative elementand consequently,the
has
become
in
today's
a meansof
games
video
current representationof narrative
invoking action sequencesrather than relating to the story experienceof the player.
Game-playis too often irrelevant to the unfolding of storiesin the game'sgraphical
developed
back
decorative
to
or
only
story
world, with narrative aspectsrelegated

CHAPTER6: THEORETICAL FORMULATION

135

through non-interactivecut scenes.Gameshave very little to offer to those not
interestedin puzzle solving, strategicplanning and motor-basedchallengessuch as
dexterity or hand-eyecoordination.In their commercial form, video gamesclearly
demonstratetechnicalpotential in exploiting an interactiveconceptgraphically and
could deliver the typesof immersiveenvironmentsnecessaryfor interactivedramas.
However,the way narrativecontentis articulateddoesnot relateto the development
of interactivenarratives,as narrative elementsare perceivedas elementsjustifying
action scenesor situations.For thesereasons,video gamesdo not provide practical
elementsor conceptsfor the formulationof an EN theory.

6.3 Theoretical Formulation
An importantpart of the work carried out in this thesis was to researchinteractive
media, classical narrative theories and practices in order to propose a formal
formulation of the EN theory. The methodology adopted herein is to takes into
accountthe main narrative elementsand conceptsidentified in this chapter[Table
6.3A] and address/ (re)define them with respectsto the EN vision describedin
Chapter1.
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Concept
Dramatis Personae
Fabula Story
Sjuzet Discourse
Internal ontological interactivity
Interventionist user
Dynamic Story Environment (DSE)
Affectively Driven Characterisation (ADC)
Storification
Distributed Story Management
Multiplicity of Discourses
Hypothetical plot
Narrative Debrief
Indirect Story Management (ISM)
Story Surface

Origin
Theoretical
Theoretical
Theoretical
Theoretical
Narrative systems
Narrative systems
Emotions
Emotions
RPGs
RPGs
RPGs
RPGs
RPGs
RPGs

Table 6.3A: EN relevantconceptsand origins

6.3.1Dramatis Personae
(i.e.
The EN approachis character-based
and relies heavily upon characterisation.
characterdefinitions, acting, behaviour and communication).As opposedto most
narrativetheorieswhere charactersdo not representthe core of the discussion,the
EN approachplacesthe DramatisPersonaeat the centreof its articulation.In the EN,
the user is regardedas a participantand is expectedto interact,via a character,with
the other members of the Dramatis Personae; generating interactions and

participatingin the unfolding of the narrative experience.In the tradition of RPGs,
the user in an EN scenariois expectedto endorsea role and act it out through
interactionswith othercharacters(autonomousagentsor users).
The EN also arguesfor non-playercharactersto be accountablefor
the dramaticintensity of the overall story experience.This responsibility should be
assumedby the charactersasthey areultimately the onescarrying out meaningfulor
dramaticactions.Sincethe charactersare still carrying out characterspecific actions
within their roles, their interventionsare thereforemore likely to be perceivedas
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believableby the usersas thesecan be attributed to goals or motivations.A Game
Masteror overall authoringsystemthat would order particular charactersto perform
certain tasks for dramatic purposes would always run the risk of

triggering

inappropriate or "out of character actions" that could potentially damage the
believability of the overall experience.
Charactersshould be given the ability to assessthe situation and
autonomouslydecideupon actionsthat would either invite the user to participate,or
provoke the strongestreactionsamongst other charactersor the user in order to
generatedramatictensionand/oreffect.
The role and responsibilities of the characters (i. e. non-playing characters) in an
emergentnarrative story experienceshould consist of the following:
1. Carry out role (i. e. goals, motivations, actions)
2. Assume pre-determined story control responsibilities dictated by the
Game Master (e.g. giving out information, awakening monstersetc.)
3. Act in the best interest of the story experience rather than on a
personal level
6.3.2 Fabula-Story / Sjuzet-Discourse
It seemsthat once interactivity is involved, the discourse becomes plural. Most of the
different approaches studied in recent years (i. e. branching, emergent) deal with
multiple discourses. In the case of branching systems, the discourses potentially
displayed are instances/variations of a given discourse, while in emergent concepts,
they results from the associations of Fabulae at character level.
The EN approach differs from classic narrative theories in the sense that
whilst there is an overall Fabula that is generated by character interactions, only a
subset is common to all characters. Each character experiences its unique Fabula
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its
interactions
and
own
with other
composedof a commonset of narrativeelements
characters.
This distinction betweenmultiple Fabulaeand Discoursesis important as it
differentiatesthe EN from other narrativemedia suchas Cinema,Theatreor Novels.
Whilst multiple storylines are common in these media, they are presentedat the
Discourselevel, which meansthat characterFabulaeare arrangedand presentedin
orderto fit within a certaindiscourse(plot). In participating approachessuchas EN,
multiple storylinesexist at the Fabulalevel independentlyof an overall Discourse.
Therefore each character experiencesa Fabula that consits of its actions and
decisions.Whilst the discourselevel is not explicitly representedin this approach,its
function is played out in the imagination of the user (i. e. Storification process).
Although the generalformat of beginning, middle and end should be respectedin
principle since everythinghas to start somewhereand somethinghas to determine
the end, the EN approachfavours the Fabula of individual characters(i.e. actions,
paths)over the overall discourse.
The definition of what makesa story needsto be extendedand broadenedin
the face of interactivity, as it is essentialto distinguishbetweenindividual Fabulae
arising from the dynamic processof experiencing,and an overall static Discourse.
Since the Fabula is concernedwith the experienceof the characterrather than an
'objective' spectator'sview, it then becomesa process in which a characteris
involved and which it helps to sustainrather than an artefactbeing presented.The
Discourse-based
perspectivecan be seenas a meansof dynamically monitoring the
depth, meaning and context of the processrather than controlling what actually
happens.This requires the Discourse to be thought of at multiple levels of
abstraction(Aylett 99) with the higher levels forming narrative waypoints,and the
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lower levels left to characteractivity. For instance,Gamessuch as the Medal of
Honour or Call of Duty seriesalreadymakeuse of a conceptof plot hierarchy.Setin
our real-world history, the game experience combines events that have really
happened,and for which the outcome cannot be changed,by game-playwith the
ability of the player to act freely within this framework. The high-level discourse
generatesinteresting and contextually correct events, which constrain the user's
actionswhilst not interferingwith their freedomof movementwithin the story world.
An EN experienceis therefore composedof two distinct narrative elementsthat
should be consideredin the following order of priority:
1. Fabula
a. Character actions and decisions must be made in accordance
with a precise and accurate goal, motivation descriptions and
personality (i.e. emotions).
b. The character must be developedto fit the world environment
of the overall theme of the experience. It can have some
ramifications to certain events of the overall discourse (i.e.
goal activation, motivation change).
2. Overall Discourse
a. This is unfolding in parallel to the character's existences.It
should be regarded as a support tool (i. e. depth, meaning, and
context) generator of exogenousevents relevant or not to the
character's experience (i. e. causes and consequences of
actions).
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of Discourses / Storiflication

Whilst the EN approach favours Fabula over an overall discourse, it does not
however mean that no form of discourses should be considered. The previous section
(c.f. 6.3.2) showed that certain discourses can and should be in use within an EN
important
it
is
In
to understand the different
to
this
scenario.
order clarify
argument,
types of discourse present in interactive narrative.
*

The discourse of the author

The discourse of the author in an EN scenario differs noticeably from its

counterpartsin most traditional narrativemedia.The characterapproachpresentedin
this thesisgreatly affects the conventionalconceptionof discoursein the sensethat
interactions from charactersdictate the way a narrative unfolds, rendering the
discourseof the authorhypothetical.It is thereforenecessaryto regardthe discourse
as either an overall dynamic and flexible theme or a support tool for character
interactionsasdescribedin section6.3.2.
The conventional discourse considerationas seen in Cinema, Theatre or
literature does not apply to the EN theory as it conflicts with the concept of a
character-based
approach(c.f. Chapter2).
9 The discourseof the spectator; the discourseof the user participant
In most narrativeapproachesand theories,the discourseof the spectatorreflectsthe
discourseof the author as it aims to communicatethe vision of the author to its
audience.However,sincethe EN theory is orientedtowardsthe participant,thereare
no mechanismsin place that will guaranteea coherentand engagingdiscoursefor
the spectator.
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Storification, the discourse of the user participant
In the case of a user participant, the discourse function is instead undertaken
by the participant as part of the storification process. The participant continuously
builds its own discourse from the Fabula based on its own perception of events and
interactions
has
happened
through
and exogenous events.
understanding of what
In conventional narrative forms the engagement of the user is reported
indirectly by applause or even global sales; in a participative form it is basic to
narrative development. Although one can and should analyse signs of enjoyment or
immersion of users via their behaviours, level of activity or response within a
performance, essential information for the evaluation of such a narrative approach
still remains undisclosed and only known to the users. Some can be retrieved through
the use of post-performance questionnaires but the subjective story-as-experienced
may remain permanently hidden. A feature of live role-play is the debrief at the end,
in which the multiple story experiences of the participants are shared and integrated
through the appreciation of larger-scale causal chains than those an individual has
directly experienced.
Storification. (Aylett 00) is a term that defines the continuous activity of a
narrative participant in building a mental picture and developing and testing
expectations about the story's outcome and the character's present and future
motivations, roles and emotions as the story unfolds in real-time.
What separates this process from the variant present in spectating is the

situatedposition of the participant- more limited in terms of global understanding,
but richer in terms of ability to act. In the current absenceof non-invasive and
reliable mechanismsfor estimating user emotional state, one can fall back on
monitoring external signs of non-commitment,as seen in RPGs where the GM
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twist, or surprise).
particulareffect (i.e. suspense,
This concept (Storification) is important, in the context of EN, becauseit
directly impactson both the authoringand narrativemanagementin real time. Since
the dramaintensity is not controlled in the EN by a dominantplot (Sjuzet),it is left
to the user to understandother characteractions or eventsin order to figure out a
discoursefor the experience.It is therefore important that eventsand actions take
this into accountand provide material or information that would contributeto the
user'sstorificationof the experience.
The EN theoretical formulation has the following position on discourse:
1. The discourse of the author is hypothetical and therefore highly
flexible. It is necessary for the author to think in terms of
interactions and character roles rather than overall discourse.
2. The discourse of the spectator is not directly represented in the
EN approach and is substituted by the discourse of the
participant - the storification process.
3. Actions and eventsmust be defined in a way that they support the
user9sstorification process(i. e. additional information, material).
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6.3.4Story Surface
in the
Theconceptof thestorysurfaceis essential
to theoverallEN approach
Most
sensethatit re-definesto a certainextentthe definitionof storyenvironment.
conventionalnarrativeforms definedthe story environmentwith respectto the
narrativediscourse.Therefore,the world of a given story is limited to certain
andspecificactionscarriedoutby thedramatispersonae.
characters,
environments
Theseapproaches
are restrictivein the sensethat the story environment's
function is to provide narrativeelementsor motivations for a given discourse.The
EN approachdepartsfrom conventionalthinking by regardingthe story environment
as a spaceor landscapeaccrosswhich each characterjourneys and createsits own
Fabula. Ratherthan limiting the story surfaceto a particular discourse,it is a space
that comprisesall the possiblepaths for each characterof the dramatispersonae.
Whilst this conceptis yet to be finalised in terms of visualisationor representation,it
is inherent to the EN approach as this could be used in future developments,
providing the identification of relevant dimensions, as a tool for the real-time
articulationof interactivedrama.
The EN approach considers the story environment as whole - the Story
Surface.
6.3.5 Interactivity / Dynamic Story Environment
The EN approachformulated in this thesis is essentially dynamic and based on
varioustypesof interactions:
"

Userto character

"

Characterto character

"

Userto environment
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Characterto environment
This thesisidentified in Chapter2 that user interactionis mainly basedon the
internal ontological interactivity describedby Ryan (Ryan 05), and that the user
interactswith charactersin real-time and generatesFabulaein a non-deterministic
fashion. This approachto interactivity fits particularly well with the concept of
hypotheticalplot advancedin this Chapter.In the EN approach,since the Sjuzet
(plot) articulation is at best hypothetical, it is important to develop a particular
narrative articulation that complies with non-deterministic Fabulae. The overall
Sjuzet (plot) articulation model discussedin this section could be regardedas a
"back-stories,role allocation,interaction,debriefing" type format.
There are severallevels of action and interaction in the EN model discussed
herein.Thereis a high level that correspondsto the role playedby the Game-Master
in RPGs, a medium level that is fulfilled by the different characters'actions and
interactions and a low level composed of narrative events, different types of
environment and attracting and repelling narrative elements. The originality
is
design
is
interactive
that
there
this
type
no runtime
and
participative
regarding
of
3.
high
between
levels
The Gamethe
and medium
controlling or communication
Master does not communicatedirectly with the players or charactersbut tries to
influence (or not as the casemay be) their decisionsand actionsthrough the lower
level of the system,based on hypothesesconcerninghow charactersand players
would react to changeson the low narrative level. Such a distinction can only be
envisagedin interactivemedia and cannotbe formulated within classicalnarrative
approaches[Figure 6.3.5A].

3The startinggoalsand actionrepertoiresaredetertninedby the authoras is their initial position and
situationin the world.
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I High Level

I

Medium Level

Low Level

Figure 6.3.5A Interactive participative flow
This particular approach fits with the concept of Dynamic Story Environment
described earlier in this chapter, in the sense that the high level end of participation
monitors the actions and performances of characters towards each others and the
environment and intervenes when necessary. By not interacting directly with the
charactersbut with the low-level environment only, the Game-Master does not break
the user's immersion in his/her Fabula and dynamically

shapes the story

environment to suit identified narrative directions. Since there is no direct interaction
between Game-Master and users, the Sjuzet (plot) is still hypothetical, as nothing can
guaranteethat users will react in any expected manner.
Since the EN approach also stresses the importance of other characters in
carrying out meaningful and interesting actions as the primary source for the
generation of the character Fabula, it is necessary for the author of an EN scenario to
achieve a synergy between Non-Player characters, user characters and environments.
Characters and environments must therefore be developed such that they support
large amounts of interactions in an interesting manner. This is achieved by
developing rich characters specifically defined for interactions. These are based on a
collection of techniques taken from interactive theatre, RPGs and video games and
are described in detail in Chapter 7.
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The EN theoretical formulation considersinteractivity according to the
followings:
1. Interactions are non-deterministic and unfold in real-time
2. The overall format is that of "back-stories, role allocation, interaction,
debriefing"
3. The Game-Master doesnot interact directly with the characters but
with the environment in a dynamic manner, unlike Faýadewhere the
drama manager interacts directly with the characters
4. The characters interact with each other and the environment
5. Both characters and environments are defined so as to support
interactions (c.f. Chapter 7)

6.3.6Story Management
is typically wherethe crunchtakesplacein
Story or dramamanagement
interactivenarrative.The role of a managerin the applicationof conventional
narrativetheoryis to keeptheoverallstory'on track' in thefaceof useractions.The
implicationof the arguments
advanced
so far is that in the EN, the dramamanager
but on
shouldnot focusattentionon thequalityandmeaningof anoveralldiscourse
by the differentcharacters
(i.e. user,other
the quality of the Fabulaeexperienced
agents),sothat'stayingontrack' is no longeranobjective.
This requiresthe development
of metricsof performance
quality,but since
theseshouldbe formulatedfrom the point of view of the differentcharacters,
the
ideaof a distributedstorymanagerwithin differentagentsin theworld environment
is a verynaturalone.
By equippingcharacters
with an extendedaction-selection
process,in which
choice of action is influencedby performanceconsiderationsas well as the more
usualone of goalsand affective state,managementwould executebelow the surface
of the visible story and would not disturb the feeling of immersionthe EN approach
aims at protecting.Global managementwould then be confinedto eventsexogenous
to the characters:entrances,exits, the outcomeof unpredictablephysical actions(in
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the absence of comprehensive - and computationally expensive - virtual physics)
is
design
Since
in
'wandering
RPG
the
terms,
most of
performance
monsters'.
and,
directly imputable to the harmonious definition of both the world environment and
the characters, as in its RPG counterpart, the role of the drama manager in the EN
introducing
boundaries
is
the
of
and
character
roles
one of policing
approach
situations and narrative events when required [Figure 6.3.6A].
The drama manager should then act according to a set of rules directly
be
distributed
These
from
RPG
to
are
within the character's
rules
practices.
extracted
personalities and goals, and triggered appropriately when the performance requires
them.
)
PLOT
EVENT

PLOT
EVENT

PLOT
EVENT

PLOT
EVENT
SPECTATOR

AUTHOR
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EPlot

JL
Events

Character

AUTH OR

Figure 6.3.6A: The emergent narrative articulation
The story management of an emergent narrative story experience should consist
at run-time of the foRowing:
1. Dynamic triggering

of pre-determined

narrative

events when the

situation requires them (i. e. exogenous events, environment events)
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2. Distribution of character triggers within the collaborating cast (i. e.
for
distributed
ad-hoc story management
characters)
non-playing
6.3.7 Affectively Driven Characterisation
Consideringthe importanceof emotionsin characterisation(c.f. Chapter4),
this conceptis an integral part of the EN formulation as characterisationdetermines
the actionsand decisionsof charactersand thereforetheir behaviours.This chapter
has also shown that whilst characterbelievability dependson the adequacyof a
character's behaviour, this is also conditioned by emotions and the emotional
approachinvolved in the designof the character.
Based on the investigation conducted in Chapter 4, the EN formulation
argues for an agent-basedapproachwhere non-player charactersare affectively
driven autonomousagents. These agents must be able to assesssituations and
interactionswith other agentsor usersand react in an adequatemannerso that they
can display and/or fulfil their goals, motivations and personalities.The appraisalbasedemotiontheoriesdescribedin previous chaptersare particularly adequatefor
this type of designand shouldthereforebe regardedas the approachto follow for the
designof affectively driven charactersfor an EN scenario.
Non-Player characterisation in the EN formulation must fulfill the following
requirements:
1. Affectively driven characterisation
2. Non-Player characters should be interpreted by autonomousagents
3. The appraisal-basedmodelspresentedin Chapter 4 are particularly well
suited for the implementation of affectively driven characters
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6.4 Conclusion
This chapterpresentedelementstowards a theory of EmergentNarrative basedon
knowledgeacquiredin previouschaptersand taking accountof interactivepractices.
The theoreticalformulation presentedarguesfor the considerationof an emergent
(i.
e. sets,
with
a
story
environment
engage
narrativeapplicationwhere a user could
inflexible
by
imposed
being
)
plot
and
constrained an
characters,props etc. whilst not
in
[Table
6AA]
been
has
This
overleaf.
surnmarised
approach
structure.
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The story mustbe perceivedasa process,in a dynamicratherthan a static
way.
The Sjuzet(plot) is hypothetical.It is composedof interrelated
cal plot elements.
Plot eventsarewritten beforeperformance,certaintypes(e.g. way points)
canbe controlledby the dramamanager.
Narrativeauthoringis donebeforeratherthan during the performance.
CharacterFabulaeare createdasthe different charactersinteractwith eTch
other,in real-time.
Environmentsandpropsmust be complementaryto the hypotheticalplot
or plot elements.
Charactersarewritten for interaction,implying rich, deepandemotionally
engagin traits
The useris consideredas a participantin the performanceratherthana
spectatoror author
The usershouldbe encouragedto act in role.
The user(s)engagementand interestare the only reasonsfor the
erformanceto takeplace
Characteractionsanddecisionsmust be developedto fit the world
environment.
The overall discourseshouldbe regardedas a supporttool (i.e. depth,
meaning,andcontext)generatorof exogenouseventsrelevantor not to the
character'sexperience(i. e. causesand consequences
of actions). It should
be run in parallel to the character'sFabula
The charactersof the dramamust be describedin depthandtheir role must
be clearly defined.
Meta-rolesmust be attributedto certaincharactersin orderto act as
regulator(distributedstory management)during run-time.
The character'sreactions(i.e. motivations,goals)mustbe createdwith
regardsto certainimportantpotential story elements(i.e. storyline,other
character'sactions).
The user'sresponsibilityshouldbe limited to assuminga character's
motivations,goalsanddesires,the questfor the fulfilment of theseaims
andthe ability to makedecisions"in role'.
The character'srole is to carry out a role, assumepre-determinedstory
control responsibilitiesand act in the bestinterestof the story experience.
The story manager'sresponsibilityis to trigger pre-determinedevents
betweennon-playercharacterswhen required.

Table 6.4A Elementsfrom the emergentnarrativetheoreticalformulation
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Chapter 7

Scenario development and implementation
7.1 Introduction - scope of actions
The conceptionof emergentnarrativeis a complex task that is dependenton
the quality and amountof its content.The availability of relevant content for each
characterallows them to behave accordingly within the context of a particular
Fabula.This requiresthe developmentof a rich story world and rich characteraction
is
both
EN
development
time
This
the
overall
repertoires.
creative aspect of
consumingand artistic rather than a technical task per se. For this reason,the
implementationhas been oriented towards the most basic element of scenario
development,characterdeftition and to the most vital technical elementsof the
is
implementation
The
therefore composedof
agent action-selectionmechanisms.
two distinct sets of work; the characters, environment and overall scenario
development, and the task of implementing a novel agent action selectionmechanismconformingto the ideasdiscussedin Chapter6.
The decisionto focus the implementationon theseparticular areasis based
on their potentialcontributionsin bringing answersto the following questions:
1. Can a scenariowith no pre-authored plot provide a viable answer
to the narrative paradox?
2. Can an agent action-selection mechanism select actions that are
dramatically interesting and therefore sustain the dramatic
weight of a story via its characters rather than its plot structure?
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On the basisof the implementationdescribedherein and its evaluation,parts
be
laid
for
be
the
a more complete
will
the
theory
groundwork
and
validated,
of
will
implementationof the EN concept.From a technicalperspective,sincethe characters
in
in
they
a
role
represent
a
user
playing
adequately
areautonomousandnot scripted,
development
for
This
the
of a testing platform without the overhead
allows
scenario.
for
language
incorporating
the user.
and
graphics
system
a natural
of
Finally, since the VICTEC (URL: Victec) project has been oriented towards

the idea of emergenceand emergentnarrative, the implementedwork presentedin
this thesis has been developedusing the FAtiMA (FearNot!) agent framework
describedin Chapter3. The languageusedin configuring the agentsfor the systemis
ExtensibleMarkup Language(XML) and the languageusedto developthe internal
is
by
Sun
Microsystems.
JAVA
the
reasoningsystemof
agents

7.2 Scenario development
7.2.1Environment and character development
As
focuses
Thedevelopment
than
the
story.
overall
character
rather
on
of scenarios
opposedto conventionalstorytellingwherethe characterservesthe purposeof the
story, the characterdevelopsand unfolds the story in an EN scenario.The
environmentdesignand other narrativeeventsare createdin order to favour
The approachfollowedin this thesis
characterinteractionsandstorydevelopment.
borrowedfrom a rangeof
regroupscharacterandenvironmentcreationtechniques
different artistic and entertainment
characters
practices(cf. Chapter6). VyThilst
createdfor plot-basedstorytellingaredefinedin orderto servea storyin a way that
matchesthe author's vision; the definition of a characterfor interactiveand
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participative applications is richer since it has to cover more potential situations than
just those envisaged by the author for a particular plot.
Envirorunentelements
Back story
World definition
World maps
Characterelements
Physicalcharacteristics,general
information:
Biography:

Origin
(RPG/Conflict RPG/Video games)
(RPG/Conflict RPG/Video games)
(RPG/Conflict RPG/Video games)
Origin

Personalitytraits:
Quirks:
Priorities:
How the characterhelpsto define,belongs
to the environment?
How the character choosesto be in the
environment, what are its objectives?
Occupation:
Passion:
Origin of passion:
Foible:
Virtues:
Constraints:
Layer cakes(relationships states):
Character deepeningelements:
Chemistry NPC to NPC:

(Video Games)(Freeman03)
(Video Games)(Freeman03)
(RPG/Conflict RPG)
(Interactive theatre) (Izzo97)

(RPG/Conflict RPG)

(Interactive theatre) (Izzo97)
(interactive theatre) (Izzo97)
(Interactive theatre) (Izzo97)
(Interactive theatre) (Izzo97)
(interactive theatre) (Izzo97)
(Interactive theatre) (Izzo97)
(RPG/Conflict RPG)
(Video Games)(Freeman03)
(Video Games)(Freeman03)
(Video Games)(Freeman03)

Table 7.2A: Character and environment definition templates
The character and enviromnent definition proposed in this work regroups
elements from interactive theatre, role-playing games (RPGs) and video-games.
[Table 7.2A], above, illustrates these different elements and their origins for both
environment and character design.
The scenario developed for this thesis reflects the investigations on role
playing games discussed in Chapter 6. Since the aim of this work is to assessthe
validity of the EN concept, it is important that the scenario is developed such that it
allows for the evaluation of agents action-selection mechanisms with respect to
dramatisation. This however implies certain requirements on the length and intensity
of the virtual drama. On the one hand, a relatively short scenario is required so that it
can be assessedrapidly and thus favour a large number of test subjects. However, it
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is equally as important that it supports a high level of dramatisationthrough
in orderto reflect the EN's character-based
approach.
characterisation
The scenariodevelopedfor this thesiswas thereforebasedon the conflicting
role-playinggames(RPG) model describedin Chapter6. Thesegamesare generally
quest-basedRPGs played within a single game sessionwhere the intensity of the
dramatisationis embeddedwithin the goals and motivations of highly conflicting
characters.This approachfits the needs for evaluating characteraction-selection
mechanismsas dramaticintensity is directly dependenton the actionscarriedout by
the characters.The entire scenariofor this implementationhasbeenincludedin this
thesis in [Appendix F] (environment elements) and [Appendix GI (character
elements).
7.2.2 Scenario implementation method
The scenariodevelopmentconsistedof implementing the agents and the GameMaster (GM) within a modified text-basedversion of the FAtiMA softwareso that
extraneousfactors(immersion,interactionmodality, graphics,sounds)do not play a
role in the users' judgment. Several versions of the GM and agents were
implemented.Thesewill be subjectto a comparativeanalysisin Chapter8. Whilst its
actions,goalsandmotivationsare different (orientedtowardseventmanagementand
outcomes),the GM operatesthe sameaction-selectionmechanismasthe other agents
in the simulation, and features the same architectureas other intelligent agents
developedin the scenario.
The implementationmethodfollowed for the scenariois not dissimilar to the
developmentmethod used in organic EMPROV. The basic principle is to give
charactersa certain amount of information about themselves(i. e. temperament,
objectives, goals, reaction tendencies,etc.) and to immerse them into a given
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situation.Their reactions"in character"will then be usedas the backbonefor future
in the definition of characters.
production,or will help in highlighting weaknesses
The approach followed in this thesis was to implement the characters
togetherwith their different skills, emotionalsetups,personalities,action tendencies,
goals and emotionalreactions,and to run simulations of the interaction in order to
observe areas in the character definition in need of ftulher development.This
approachis "organic" in the sensethat the reactions generatedby the characters
result directly from their dramaticpersonaeand in turn impact the characters'goals,
motivationsand emotionalstate.The advantageof this approachis that, by selecting
actions autonomously,with regard to their internal motivations and character,the
virtual agentsin an EN applicationcannottake "out of context" actionsandtherefore
do not requirean action managingfunctionality to preventthis from happening.The
developmentprocessis illustratedbelow in [Figure 7.2.2A].
For interactivedrama,the author assignsone particular characterto the user
and runs various simulationsin order to replicate the different choicesmadeby the
user.Thesedecisionsare known to the author,sincethe overall applicationis based
on role-play, and therefore the actions undertakenby the user are those of the
characterthey are playing, and must reflect the character's persona. For each
potential choice madeby the user, a simulation is run and the other charactersare
developedwith regardto their own personaein order to take the story forward from
that point.
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The

characters are
assessed in regard to
the new situation /
decision is made on
their range of actions
"in character"

Simulation - The
simulation leads to a
new situation

Character
implementation
(actions, emotional
reactions, reactions,
goals, motivations)

Figure 7.2.2A: Scenario implementation cycle - non-interactive design
From a more theoretical stance, the argument highlighted briefly in this
section is that the range of actions available for each character representsthe Fabula
boundaries of a scenario. An analogy would be to compare the scenario content to a
narrative surface on which the users travel. Their decisions influence the path they
follow, and subsequently the unfolding of the Fabula. The discourse, at character
level, should therefore reflect on the complexity of their experience. This approach is
not dissimilar to Barthes' (Barthes 66) views on complexity and integration of
narrative units in stories. In his structural analysis, he considered complexity in a text
in relation to an organisational or flow chart allowing travelling back and forth
between narrative elements. The integration of narrative units, in this approach, is
the element allowing for the development of meaning within the text (i. e. "Isotopie"
in the text (Barthes 66), (Greimas 66)).
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The exercise of authoring EN could be perceived as the integration of small
facilitate
development
into
that
to
the
aims
of
surface
narrative units
an overall story
by
discourses
(i.
the
to
overall
significance
of
e.
narrative sequences,and contribute
building

bridges between non-connected narrative

elements). The scenario

implementation cycle is illustrated below in [Figure 7.2.2B].
Assessmentof other possible
'user/character" actions

If "user/character"
makesdecision
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Charac ter
implementation
(actions,
emotional
rvactiaxs,
reactions, goals,
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Z

Creation of a new cycle and a
new simulations et

I

Figure 7.2.2B: Scenario implementation cycle - interactive design

7.2.3 Agent components
The characters (intelligent agents) have been developed using XML code which was
defined for the VICTEC project (URL: VICTEC). This is composed of several
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componentsthat configure the scenario'scharacters.The charactershave therefore
beendefinedin XML representingthe following:
"

Personality

"

Emotionalreactions

"

Goals

"

Action tendencies
This sectionbriefly describesthe functionality of eachof thesecomponents

andillustratesthe way they are setup in the system.

U3.1 Personality
is expressed
Thepersonalityof the character
throughtheway it dealswith emotions
definedby types,thresholdsand decays,that is, its emotionalproperties.The
FAtiMA (Dias et al 05) (cf. Chapter3) agent architectureproposesa direct
implementation
of the OCC appraisaltheory(Ortonyet al 88) wherethe emotion
thresholdrefersto how easyor difficult it is to trigger a particularemotionin a
Theemotiondecayrefersto the lengthof time it takesfor a characterto
character.
returnto a neutralstateafter experiencinga particularemotion.For instance,a
characterwhosedefinitionis fearfulwouldbe setup with a very low thresholdfor
fear,suchthat it will experience
that emotioneasily-,andwith a low decaylevelfearfor a longperiodof time. Thecharacter'semotion
suchthatit will experience
to eventsandactionsandthereforeits
profileinfluencestheway it feelsin response
decisionmakingprocess.Personalityis also thereforeemergentin this approach.
[Table 7.2.3.11showsa characterconfigurationin the scenariodevelopedfor the
implementation.
The listed emotionsare thoseof the OCC model of cognitive
Thepersonalityconfigurationof all the agentsdevelopedfor the scenario
appraisal.
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has been included in this thesis in [Appendix HI (Character personality
configumtions).

Emotion
Love
Hate
Hope
Fear
Satisfaction
Relief
Fears-Confirmed
Disappointment

Joy
Distress
Happy-for
Pity
Resentment
Gloating
Pride
Shame
Gratiflcation
Remorse
Admiration
Reproach
Gratitude
Anaer

-Threshold
3
5
8
3
5
4
5
3
3
3
4
4
4
5
3
3
2
3
3
3
7
4

Decay
7
5
3
7
5
4
5
5
5
5
5
6
5
5
7
7
6
6
7
7
7
8

Table 7.2.3.1A: Exampleof a characterpersonalityconfiguration

U3.2 Emotional reactions
The emotionalreaction configurationis a set of pre-determinedreactionsacting on
the affective systemof the agentwith regardto particular events.Every single action
(i. e. dialogueor physical) is parsedinto the agent in the forin of an event,thus the
it
for
but
does
the
a
series
of
events
which
can
such,
as
agent
not perceive world as
express a certain range of emotions. The emotional reactions are configured
for
likely
defined
to
the
significant
created
according
personalityand are
character's
events. Whilst there is no point in creating an emotional reaction for every single

action in a scenario,it is sensibleto createemotional reactionsfor eventssuch as
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being physically pushed,insulted or shoutedat when configuring, for instance,the
in
bullying
the
scenario.
a
role of a victim
agentplaying
An emotionalreactionis defined accordingto severalparametersand relates
to a particularevent.Theseparametersare describedin [Table 7.2.3.2A].
Definition,
ýParameters ;ý
",:
How desirable or not desirable the event is for the agent
Desirability
How much the character thinks the event is desirable or
Desirability for
in
for
the emotional
the
other
character
specified
undesirable
other
reaction
This parameter refers to an object and specifies how much the
Like
agent likes or dislikes the object
Praiseworthiness How is the agent assessingthe event in regard to its standards?Is
the event praiseworthy or blameworthy?

Table 7.2.3.2A: Parametersfor emotionalreactionconfigurations
The charactersemotionalreactionsare configured accordingto an event as
illustratedbelow in [Figure 7.2.3.2 A]. In this example,the emotionalreactionfor
this eventis definedso that the characterto which the action (i. e. order to explorethe
temple)is directedtowards(i. e. SELF) seesits emotionalstatemodified accordingto
the parametersparsedby the emotionalreactiondefinition.

<EmotionalReaction

Likc*"6"

<Event subject--"Radsinsky"

desirabilityFor0ther--"3"

desirability-11811 praiseworthiness=" V>

action--l'OrderExploreTemple"

target--"SELF"

/>

</EmotionalReaction>

Figure 7.2.3.2A: An exampleof emotionalreactionconfiguration

7.Z3.3 Goals
Goalsare defined in two distinct files in the configurationprocess- the goal library
is
in
for
distinction
file.
The
that
the
this
the
goal
a
and
reason
agentconfiguration

CHAPTER7: SCENARIODEVELOPMENT AND IMPLEMENTATION

161

library may be used by more that one agent.There are two different types of goal
implementedin FAtiMA, both of which arepart of the OCC model (Ortony et al 88):
Active pursuit goals (i.e. the charactersactively try to achievethem - e.g. going to
an appointment),and Interest goals (i. e. the characterhas the goals but does not
activelypursuethem- e.g. avoiding getting hurt).
The goal itself is defined in an overall goal library file and is configured
accordingto a set of pre-conditions,successconditions and failure conditions.The
goal is first named and its target identified as a property in the pre-conditions
section,along with eventstriggering the goal activation. Since FAtiMA includesa
genericSTRIPS-derivedplanner,the successcondition of the goal is defined as an
eventand the plannerprocessesall the necessarystepsin order to reachit. It is also
possible to implement a failure condition so that the goal can be abandonedat
execution time if contradictory events have been triggered. For instance, if a
characteris pursuing the goal of opening a door and anothercharacteropensthat
door, it is sensibleto include in the "open the door" goal a failure condition that
would allow that goal to be droppedif the door is openedeitherby the agentitself or
anotheragent. [Figure 7.2.3.3A] shows below the definition of a goal in the goal
library.
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<ActivePursuitGoal name="IG-LeadExplorationTemple([target])">
<PreConditions>
<Property name-"? [target]" operator="=" value="Party" />
<Property name="?EVENT([SELF], OrderExploreTemple, ltargeti)'I operator-"-"
<lPreConditions>

value="Truell />

<SucessConditions>
<Property name="?EVENT([SELFI, ExploringTemple, ltargetl)'I operator="=" value-"True" t>
/SucessConditions>
-e,
4ActivePursuitGoal>

Figure 7.2.3.3A: An example of a goal definition in the goal library

Another action in configuring goals for agents is to apply them to the
characters.Goals from the goal library are only attributed to a characteronce they
are referencedby the main characterconfiguration file (i.e. the samefile where the
character'semotional reactions,personality and action tendenciesare specified).
Goals have two associatedparameters,the importance of their successand the
importanceof their failure. This mechanismallows the prioritisation of goals in the
agent'smind andplays a determiningrole in the agentmaking the decisionto follow
one goal rather than anotherwhen two goals are available for execution. [Figure
7.2.3.3B]showsan exampleof goal attribution to a character.
<Goal name="IG-LeadExplorationTemple([targetl)'I
lmportanceOfFailure="10"
t>

lmportanceOfSucess="891

Figure 7.2.3.3B: An example of goal attribution

7.Z3.4 Action tendencies
Action tendenciesare anotheressentialelementin configuring agents,especiallyin
relationto EN. Action tendenciesare emotionaltriggersthat influencean agentwhen
decidingon an action. Certain actionsare triggeredwhen an agentreachesa certain
level for a particular emotion. For instance,an agent could decide to physically
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in
level
its
if
the sameway a
certain
a
point,
reaches
anger
attack anotheragent
humanbeing would. Whilst this approachis simplistic comparedto real life, it is
for
behave
It
the
that
allows
must
as
actors.
convenientwhen replicating agents
by
important
insert
to
way of emotional
narrative
elements
author
potentially
triggering via the characters.Action tendenciesare defined in a similar way to
emotionalreactions,apartfrom the fact that they refer to elicited emotionsthat act as
triggers for an action reaction. Similarly to emotional reactions,action tendencies
featurepre-conditions.Thesecan be used in order to prevent reactionsfrom being
by
is
is
felt
for
long
(i.
the
timing
the
agent)
another
whilst
emotion
as
repeated e.
as
device used in FAtiMA to prevent this from happening.The eliciting emotion is
relatedto the causeeventandactsasa trigger. The examplebelow [Figure 7.2.3.4A]
shows the action of re-affirming a role when an agent expressesthe reproach
emotionat a minimum level of I (on a scalevarying between-10 and 10) towards
anotheragentprotestinga decision.
<ActionTendency action="AfflrmRoles([Subjectl)">
<Preconditions>
<Property name="?EVENT(Camberra, RemindStatus,Party)'I operator-"-" value-"True" />
<4Treconditions>
<ElicitingEmotion type="Reproach" minIntensity="111>
<CauseEventsubject-"Camberra" action-"ProtestTempleDestruction'I target-"SELF" />
</ElicitingEmotion>
</ActionTendency>

Figure 7.2.3.4A: An example of an action tendency

7.3 Agent implementation
The agent implementation work for this application concerns the technical
developmentof a novel agentaction-selectionmechanismfor dramaticpurposesthat
conforms to the theory presentedin Chapter 6. This section first describesthe
implementationstrategyfor an action-selectionmechanismthat fulfils the EN theory

CHAPTER7: SCENARIODEVELOPMENT AND IMPLEMENTATION

164

details
focuses
the
then
of the technical work necessaryto
on
requirements,and
developit.

7.3.1 Implementation strategy
Creatingan agent action-selectionmechanismthat selectsinterestingand dramatic
but
is
task
also a very subjectiveone.
actions not only a complex
1. What constitutesa dramatic and interesting action that is quantifiable?
2. To whom and to what degree,must this action be interesting?
The goal of this thesis is to develop, via an appropriateagent action-selection
interest
link
between
dramatic
the
and emotionalimpact. The character
mechanism,
its
based
take
on
motivationsandgoals,but alsoon the
would not
on an action solely
emotional impact this action can cause to either the characteritself or to other
charactersin the scenario.This approachexploits the hypothesisproposedin Chapter
4 that the emotionalimpact of an action could be associatedwith dramaticimpact,
and could be used as a substitutefor dramatic value. It also conforms to the EN
theory presentedin Chapter6, and allows the charactersto conjointly assumein a
distributive mannerthe dramaticweight of an unfolding story without relying on a
plot structure.
The strategicdecision made for the implementationof such a conceptis to
developa novel agentaction-selectionmechanismfeaturinga doubleappraisalcycle,
as opposedto the single appraisalsystem featured in other appraisal-basedagent
architectures.The agentfirst appraiseseventsas in any conventionalappraisal-based
system,but resolvesdecisionconflicts by running anotherappraisalcycle in parallel,
where the set of possible actions is assessedaccordingto the potential emotional
impact of eachaction. Ratherthan selectingthe action with the highestvalue for the
characterstateafter appraisal,the one with the highest emotionalimpact is chosen.
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This modifies FAtiMA, and has been implemented in three distinct phases. This is
referred to in this thesis as a double appraisal or re-appraisal action-selection
level
in
the
takes
coping
an appraisal-basedarchitecture.
place
at
mechanism and
A benchmark version of the scenario was developed within the original
FAtiMA using the standard agent action-selection mechanism. It aimed to establish a
reference point for assessinglater iterations of the system and served as a basis for
comparative analysis between those different versions. In this benchmark version,
the agent appraises events with respect to its own emotional state, emotional
reactions, goals, priorities, motivations and action repertoire. Once the appraisal
process is concluded, the agent selects an action at coping level from the resulting set
of possible actions. An action is selected using the intensity of the proposed action,
picking the one with the highest intensity. [Figure 7.3.1A] shows the appraisal
process controlling the agent mind in the original version of FAtiMA.
Appraisal
Reactive Level
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Agent in
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Facial
expressions
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Figure 7.3.1A: Original agent action-selection system (appraisal)
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The secondimplementation(Double Appraisal) [DA] featuresa modified
its
decisions
in
based
the
agentmakes
action-selectionmechanism which
not only on
emotions and goals, but also on the emotional impact the action would have if
directed at itself. This iteration of the action selection mechanismadds another
invocation of the appraisalprocessand re-appraisespotential actions accordingto
the agent's own set of emotionalreactions.The approachdraws on the "Theory of
Mind" concept(Whiten 91) referredto in Chapter4. The agentusesits own set of
valuesandreferencesto assesshow an action is perceivedby othersin orderto make
a choicebetweentwo or more competingpotential actions.Becausethe agentapplies
its own set of values to assessthe emotional impact of an action, the decision is
madeas if the action was directedtowardsthe agentitself. Sincegoalsare expressed
in FAtflvfA through actions,this modification also impactsthe goal managementof
the agent. In order not to affect the actual emotional state of the agent, this reappraisalcycle is executedin parallel to the agent"appraisal-coping"cycle andtakes
place within a secondinstanceof the agent's mind that is not connectedwith the
agent's running emotional state. [Figure 7.3.01 illustrates the process of reappraisalin the agentmind.
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Figure 7.3.1B: First iteration of agent action-selection system
The third version of the implementation (Double Appraisal with Modelling)
[DAM] adds another dimension to the re-appraisal approach by actually conducting
the re-appraisal with respect to a representation of the emotional reaction sets of all
the agents present in the scenario. This third iteration of the software aims to select
the action that would have the highest overall emotional impact on any character
present within the scenario. It considers the impact of actions on each character and
picks the one that scores the highest value for some character in the scene.
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Figure 7.3. IC: Second iteration of agent action-selection system
Finally, each implementation (DA/DAM)

presents two versions; one where

the set of pre-selected actions for contention for re-appraisal is limited to a small
amount of actions (i. e. three) and another one where it is significantly larger (i. e.
nine). These pre-selected actions represent a set of feasible actions ranked in an array
list (valued action set) as it seems possible that the number of actions considered
might affect the outcome of action-selection. Whilst a larger set also imposes a
higher computational burden, this versioning approach aims at studying if the range
of actions sent for re-appraisal influences the decisions made by the agent.

7.3.2 Technical implementation
From a technical perspective, the double appraisal cycle developed in the agent mind
requires changes within several areas of the cognitive appraisal system. In this
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section, the original action selection mechanism(i. e. original FAtiMA) is firstly
describedin detail, then the iterations discussedin this section are presentedand
illustrated.
7.3.ZI FAtiMA original action selection mechanism
FAtiNU (Dias et al 05) implementsthe OCC model (Ortony et al 88) alongsidethe
coping mechanismof Lazarus (Lazarus 91) and is composedof many elements
relating to both this cognitive appraisaltheory (appraisal,emotion generation,goal
library, emotionalstates,coping mechanisms,etc.) and the agentframeworkwithin
which the agentminds are implemented(information parsing,loaders,etc.). Much of
this is outsidethe scopeof the changesmade and a full class diagram is therefore
omitted. [Figure 7.3.2.IAI representsa partial classdiagramof the systemfocusing
on the areascontrolling the appraisaland coping processesof the agent cognitive
system.The areashighlightedin this diagramrepresentthe partsof the systemwhere
the appraisal and coping mechanismsare implemented and where the changes
discussedin this sectionhavebeenmade.
The main body of the architectureis the agent class where the essential
elementsof the systemare instantiated.Amongst theseelements,the method"load
personality"attributesan agentrole and nameto an emotionalstate,a goal library, a
knowledge base and other componentsof an agent's mind. The method "load
emotional reactions" has been implemented in order to support the emergent
narrativeiterationsof the software and will be describedlater in this section.Both
methods refer to the "agent loader handler" class that processesthe parsed
informationandcreatesthe objectsinvoked in the loaderhandler.
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Key: Greenhighlight indicatesclassesthat havebeenmodified
Figure 7.3.2.IA: Partial classdiagramof the appraisalcopingprocess
The reactivelayer is composedof elementswhosefunction is to assessevents
and selectemotionalreactionwithin the system.The "Reactiveprocess"is the main
class of the reactive layer and carries out the appraisalof eventsperceivedby the
agentaccordingto the agent'semotionalreactions.This appraisalis conductedusing
the "emotional reactiontree node" classvia a matchingmechanismthat checksif an
emotional reaction has been defined with regard to the event appraised.The end
result of this operationis the creationof a reactionto a particulareventthat, together
with the event,will constitutethe parametersfor the generationof emotionsthat are
attributedto this particular event. Finally, at coping level, the "action tendencies"

CHAPTER 7: SCENARIO DEVELOPMENT AND IMPLEMENTATION

171

both
if
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there
match
the
are
any
actions
checks
emotions generated,
class, using
the event appraised and the resulting emotional state of the agent. In case of conflict
between two or more actions (i. e. all fulfilling the selecting conditions), the action
highest
intensity
highest
(i.
the
that
intensity
the
e.
possesses overall
action
selected is
amongst the generated emotions). [Figure 7.3.2. IBI

illustrates In a simplified

diagram the appraisal and coping mechanisms in the reactive layer in relation to the
different classesand methods involved in the process.

Figure 7.3.2.IB: Reactive layer action selection process
Deliberative and reactive layers share a similar design approach and function
in a similar fashion. The appraisal mechanism in the deliberative layer is slightly
more complex than that in the reactive part of the agent architecture, in the sensethat
it deals with cognitive reasoning as opposed to a simple matching process as seen in
the reactive layer. Events are appraised and actions are monitored but the system
Since
in
this part of the appraisal
the
process.
conducts more operations
overall
concerns the cognitive mechanism, the system does not generate emotions or look
for emotional reactions as it does in the reactive layer, but monitors actions and
events with regard to the goals and plans of the agent.
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The
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overall goal structure.
the architectureand refers to the generationof prospect-basedemotions(i. e. Hope
andFear).Aylett explainsin (Aylett et al 06) that theseemotions"specifically relate
to future events - either to those congruent with the agent's goals (hope) or
threateningthose goals (fear), they offer a specific interfacebetweenthe affective
be
behaviour".
Intentions
the
can
system and
planning component of coping
associatedwith active goals, that is to say goals whosepre-conditionsare fulfilled
and eligible for activation. At coping level, the planner selectsthe most relevant
intentionfor execution.In a similar fashionto the action selectionmechanismof the
reactivelayer, the intentionwith the highestintensity is selectedandprocessed.
Finally, the intention selectedis sentback to the emotionalplannerin orderto
generatea plan for its fulfilment and the first step to be executedin the plan is
determined.The resulting(event)action is then retrievedfrom the emotionalplanner
by the coping mechanismand parsedinto the run cycle within the main agentclass
in the system. [Figure 7.3.2.ICI illustratesthe appraisaland coping mechanismat
the cognitivelevel in the deliberativelayer of the architecture.
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Figure 7.3.2.IC: Deliberative layer action selection process
Both reactive and deliberative systems communicate with the run cycle of the
The
data
an
event
statement.
cycle,
whether
or
a
null
system and send
within each
action that is sent first, both by the deliberative or the reactive mechanism, gets
priority and is executed by the system. Such an approach allows for the modelling of
humans
in
those
to
experience
real-life, since an
emotional reactions similar
emotional reaction can precede a well structured plan in the same way as people can
"act before they think" and take decisions purely based on their current emotional
decision
in
described
is
Such
the "heat of the
taking
as
a
state.
a phenomenon often
moment", meaning that the emotions of an individual have overruled their cognitive
reasoning.
7.3.2.2 Emergent narrative iterations (double appraisal)
As described in section 7.3.1, the main technical contribution of this work consists of
the integration of a second appraisal cycle within the already implemented actionselection mechanism. Whilst two separate changes have been implemented in the
original action selection mechanism, both aim to integrate the second appraisal cycle
referred to in this section within the actual coping mechanism of both reactive and
deliberative layers.
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In doing this, the rangeof actionsor intentionseligible for selectionhasbeen
widened,thus necessitatingchangewithin both the emotionalplannerand the action
tendenciesclasses,including the creation of new objects able to store several
elementssimultaneously,in so as to examinemore than one element(i. e. actionsin
the reactive layer and intentions in the deliberative layer) in the secondappraisal
cycle. This extensionof the rangeof actionseligible for selectionis essentialto the
integration of the EN theory within FAtiMA. In the original design, only one
elementwas consideredfor execution (i. e. the one with the highest intensity). In
order to incorporatedramaticconsiderationsinto the overall action selectionsystem,
the range of elementseligible for selection has been widened so that potentially
interesting elements are not discarded purely due to their initial associated
intensities.For this reasonseveralnew parametershave been included within both
the reactive(valued action set class) and deliberative(intention set class) layers in
orderto ftilfil theseneeds.The following sectionsdescribethe two implementations.
7.3.2.2.1 [DAI (Double Appraisal versions 1/2)
DA reappraisesa set of valid and eligible elementsselectedby the first appraisal
cycle with regardto their potentialemotionalimpact.
In DA, the agentreconsidersits choice of action/intentionwith referenceto
the emotional impact if the action or emotion was directed to itself. Thus for an
action suchas hitting anotheragent,it would assessthe emotionalimpact basedon
how it would react emotionally to being hit by anotheragent.An intention is reappraisedbasedon the plan to achieveit. Here the action re-appraisedas an eventis
the onethat satisfiesthe relevantgoal via its post-conditiondefinition.
From a reactive perspective,the initial appraisalprocessconductedby the
agentis the sameas in the original action selectionsystem,the eventis matchedto
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the agent's emotional state and emotions are generatedin response.The coping
intensity,
highest
however,
instead
the
the
action
with
mechanism
of assessing
depending
(or
the
three
on the
of
nine,,
accessesa set of valued actions composed
highest
intensity.
From then on, the
for
the
with
version) actionseligible
selection
coping mechanisminstantiatesa copy of the agent's emotional state and assesses
selectedactionswithin an event templatewhere the target of the event is the agent
itself. Re-appraisalis then conductedon this event within the agent's duplicated
emotionalstateso as not to affect the run-time emotional state of the agent.As a
result of this re-appraisal,still within the instantiatedemotional state,emotionsare
generatedand the value of the strongestemotion generateddeterminesthe value of
the emotionalimpact for the re-appraisedevent.This value is accessedby the coping
system through the instantiated emotional state (via the get emotional impact
method)once the action appraisalhas beencompleted.At the end of the cycle, the
instantiatedemotionalstateand event pool are reset for the re-appraisalof the next
selectedaction. The cycle is run until all actionsselectedin the valued action array
list have been re-appraised.The system then selectsthe action whose emotional
impactis the strongest.
[Figure 7.3.2.2.1A]below, illustratesin a partial diagramthe functioningof
the reactiveprocessfor Versions1 and2 of DA.
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Figure 7.3.2.2.IA: Reactive layer DA

From a deliberative perspective, the system acts in a similar fashion. It takes
into account a larger set of intentions than in the initial design, fonTiats them into
events as seen in the reactive process, and reappraisesthem within an instance of the
agent's emotional state. In this case, the event appraised is modelled on the success
condition of an intention (i. e. an action). An emoti on-generation functionality has
been implemented within the deliberative layer in order to assess the emotional
impact of intentions on the agent. This functionality is based on that used in the
reactive layer and aims to measure the emotional impact of an event on the
emotional state of the agent - i. e. emotional impact. [Figure 7.3.2.2.IBI shows a
diagram of the deliberative process for versions I and 2 of DA.
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Figure 7.3.2.2.IB: Deliberative layer DA

7.3.2.2.2 [DAM]

(Double Appraisal

with Modelling

versions 1/2)

DAM is based on the same principle as DA, but applies the re-appralsal mechanism
to a different target. Rather than assessing an action or intention with regard to the
agent's own set of emotional reactions and goals, it is carried out for all the agents
present in the scenario. Therefore, an action is not assessedon its emotional impact
on the agent, but on the single highest emotional impact generated for any of the
agents involved in the scenario. This implementation, whilst important from an
evaluation and theoretical point of view, is technically little different from DA. The
principles and overall flow of data is the same as in DA; the only major change
carried out is that of integrating as many re-appraisal cycles as there are agents into
the coping system. The issue with this approach is to generate and load
representations of the other agents' emotional states in order to assesselements on
the basis of the other agents' emotional set up. This task has been carried out in both
reactive and deliberative process classes by altering their definitions in order to
include an additional set of parameters, the other agents' emotional state. [Figure
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Figure 7.3.2.2.2A: Reactive layer DAM

Figure 7.3.2.2.2B: Deliberative layer DAM

7.4 Conclusion
This chapter describes the first steps towards implementing the EN theory
developed in this thesis. The implementation has been divided into two distinct
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sections - scenario/characterdefinitions and integration; and the more technical
development of a double appraisal cycle within the agent action selection
development
These
the
are
complementary:
scenario
mechanism.
approaches
directly applies elements of the theory (i. e. character definition, conflicting
personalitiesand objectives)in a straightforwardmannerand is gearedtowardsthe
content aspect of the concept, whilst the technical integration aims towards its
articulation and provides computationalsolutions to the developmentof such a
system.
The implementationdescribedin this chapterhas been designedto support
the evaluationof essentialelementsof the theory, and must thereforebe seenas an
initial attempt to prove the validity of the concept rather than as a working
application.The elementsof the two different implementationsare essentialto the
theory and,if proved successful,will lay the foundationfor further work and a more
completeimplementationof the emergentnarrativeconceptoutsideof this thesis.
[Appendix 11illustratesthe coding of the doubleappraisalmechanismimplemented
in this thesis.
Chapter8 describesthe overall evaluationapproachin detail, and presents
results of an extensivesurvey conductedin order to prove the validity of the EN
approach.
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Chapter 8

Experiments and results
8.1 Introduction
This chapter discussesthe evaluation and results of the thesis' implementation work.
It aims at evaluating the impact on stories of the double appraisal implementations
(DA/DAM)

described in Chapter 7. The key question to consider is do these

implementations contribute to make a story more interesting?

The evaluationof generativenarrativeis known to be very difficult andthere
is no agreedapproachto doing so (Knickmeyer et al 05). The subjectivenatureof
storytelling is a major issue for the design of efficient and reliable evaluation
procedures.Evaluatingapplicationsbasedon satisfactionanduserexperienceis very
different from the usual task oriented evaluationdesignsand is thereforestill very
muchan openresearchquestion(Knickmeyeret al 05).
Riedl and Young (Riedl et al 05 (2)) approachedthe evaluation problem from
a different perspective, and looked at analysing the believability of characters as a
criteria for a successful narrative. Their approach is that for a story to be successful it
must have emotional impact on an audience. Therefore, the characters must act in a
believable way; their decisions must make sense with respect to the character
interpreted. Whilst this approach is sensible for a story engine working within a plotbased approach to generate stories, it does not appear to be particularly appropriate
when actions are taken by the characters themselves in line with their moods,
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by
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argue
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out
carried
emotions, goals and personalities.
agents are bound to be believable within the characters being interpreted since there
is no external mechanism intervening in the action decision mechanism that could
force the choice of an action upon them.
Another issue arises from the emergent nature of the storytelling form.

Dependingon the agents' minds, moods and emotions,a story might not unfold in
the same way twice, making a direct comparative analysis difficult. The EN
approachis character-based
and is aimedat participationratherthan spectating.It is
essentialto devisean evaluationframeworkthat primarily focuseson the characters'
I
decisionsandbehaviour,ratherthan the overall discourse.
However,the nature of the work presentedherein requiresthe evaluationto
considerboth spectatorsand participating users,as it is necessaryin this research
work to define common ground for comparison data. Therefore, combining a
participant/spectator
perspectivein evaluationsupportsa direct comparisonof data
from both participant and spectatorusers. Parallels can then be drawn between
different storieswith respectto their participativenatureor levelsof appreciation.
Therefore, the approach presented in this chapter aims to conduct a direct

comparativeanalysisbetweenthe different implementationsdescribedin Chapter6.
It first relatesto both the evaluation set and the methodology,and then presents
concluding results on the efficiencies of the different iterations of the software
produced.

8.2 Evaluation Methodology
Since conventionalsoftware evaluations(i. e. performance,usability or even
functionality) would not help to establish whether or not the double appraisal
approach is improving the dramatization of a story within an agent framework, a
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in
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been designed for this
to
that
cinema
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similar approach
commonly
evaluation.It is standardpractice in the movie industry to test alternativeendings,
plot elements, charactersor even movie photography at postproduction level.
Different versionsof a featureare shown to test audiencesand detailedevaluations
and analysisare conductedin order to help make decisionsabout the use of certain
characters,typesof photographyor importantplot or story elements.
Sincethis evaluationaims to assessthe quality of the storiesgeneratedby the
system from the perspective of both interactive users and spectators/rcaders, it is
necessary to carry out the evaluation of both within a common fonnat so that
extraneous factors do not play a role in the users' judgment. For this reason, stories
have been reduced to a text form to avoid graphic quality or specific user interaction
modalities influencing the outcome. The experimental setup for this evaluation was
to record the interactions between autonomous characters so that emergent stories
were generated by the software itself. These stories were then presented to a testaudience whose reactions, dramatic perceptions and judgment of dramatic intensity
were documented with respect to character-based actions and plot events. The
evaluation was then conducted from both spectator and participant perspectives.
Spectators completed the evaluation by assessing generated stories; whilst
participants influenced the development of stories by playing a role and making
character decisions.
The evaluation plan designed for this application was composed of 5

different tests that aimed towards assessingthe dramatic values of the stories
generatedby the system.The first two tests(TI, T2) assessstoriesfrom a spectator
perspectiveby presentingthe userwith a set of storiesand askingthem to mark and
rank them by order of preference.Although TI and T2 display the samestoriesto
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their test audience,theseare slightly modified in T2 so that all storiescontain the
sameamountof actionsand thereforeare of equal length. [Appendix J] illustrates
the processof lengtheningstories.This is to establishwhetherthe length of stories
plays a role in the marking or ranking by the user. The actionsusedto lengthenthe
storiesdid not influencethe appreciationof storiesas noneof them were reportedas
being eitherinterestingor meaningful.The final threetests(T3, T4 andT5) aimedto
assessstoriesfrom a participativeperspectiveand presentedthe userswith a role to
play by making decisionsfor the game-master(T3) and one character(T4, T5) in
every cycle. Their decisionsinfluencedthe outcomeof the overall story, therefore
allowing usersto determine,from their decisions,the story they experienced.These
stories,like their counterpartsin TI and T2 are then markedby the user.When the
marking/ranking has been executed,the users are given information about the
characters'motivationsand are asked,via a questionnaire,about the decisionsthey
madewith respectto this information.This part of the evaluationis similar to the debriefing sessioncommon in Role-Playing Games(RPGs).This sessionconsistsof
presentingthe userwith detailedinformation on characters'motivations,objectives,
background information, active goals and personality types. A questionnaire
example is available in [Appendix KI. The evaluation methodology has been
designedin orderto achievethe aims summarizedin [Table MAJ.
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Description
by thetestaudience
Determine
(spectators)
whichstoryisjudgedmostinteresting
if thelengthof thestoryis a factorin determining
its dramaticfactorandgeneral
Determine
levelof interest
Ratethemeaningfulness/interest
froma
of agentsandgame-master
actions/decisions
spectator
perspective
Determine
of thecharacters
whethera betterunderstanding
androleswouldinfluencethe
rankingandmarkingof stories
by theuserif givenauthorialpowers
Determine
whichstorywouldbegenerated
Determine
(interactive
whichstoryisjudgedmostinterestingby thetestaudience
users)

Table 8.2A: Evaluation aims
The evaluation conducted in this thesis firstly aims at assessingthe intrinsic

quality of the storiesgeneratedby the different agent implementations(i. e. [Table
8.2AI), and secondly aims to assessa number of other factors that could have
influencedthe results obtainedin the evaluation.There are many factors that can
impact one's appreciationof a given story. As discussedearlier in this section,the
storiespresentedto test userswere all formattedinto simple text so as to nullify the
influenceof extraneousfactors such as graphic appeal,immersion,presence,sound,
ambience,lighting or interactive controls or mechanisms.However, it was not
possibleto nullify or minimize a number of other factors such that they could not
influencethe resultsobtained.Thesefactorshavebeensummarizedbelow in [Table
8.2B] and their influenceson the resultsof this evaluationare discussedin detail in
scction8.4.5.
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Description
The importanceof gendershould not be underestimatedin a study such
as the one carried out in this thesis.Storytelling is highly subjectiveand
one cannotassumethat storiesare equally appreciateddependingon the
genderof the test subject.
Story length as a factor can have an influence on the appreciationof a
story. It is thereforeimportant in this study to determineif it hasbeenan
effect in the studypresentedin this chapterand if so to what extent.
Interactivity in this particular evaluationrefers to the possibility given to
test usersto make decisionsfor a character.Due to the importancegiven
to the character in the EN, it is important to assessif this type of
interactivity influences the decisions and story appreciationof a test
dience.
The natureof dramais suchthat someactionswill alwaysbe regardedas
of more dramaticinterestthan others.It is importantwith respectto this
evaluationto ensurethat the dramaticperceptionof particular actionsdo
not influence story appreciationso as to reducethe significanceof the
evaluationresults.
The experience of the test-audienceshould also be regarded as an
extraneousfactor in story appreciationas familiarity (conceptknowledge,
) within a certainstyle or genrecan affect how much a story is
references,
appreciatedor not. In the caseof this evaluation,all the membersof the
test audiencewith a narrativebackgroundor with a strongactivity in the
domainsof video-gamingor Role-PlayingGameshavebeenclassifiedas
I experts.

Table 8.213:Evaluation extraneous factors

8.3 Evaluation set
In this evaluation, the original FearNot! agent framework without any double
appraisalhasbeenusedas a benchmarkagainstwhich the implementationsDA and
DAM have been compared. The scenarios are composed of interacting agents who

act a role andhavetheir own personalitiesand goals,and a Game-Masterwhoseaim
is to provide narrative events and make decisions about the world environment
(outcomeof physicalactions,entry of new characters,removalof characters,etc). In
this implementation,the role of the Game-Masteris played by a disembodiedagent
dedicatedto story management.Like the actors, the Game-Masteragent has been
extended by DA and then by DAM. The combinations of different types of agents

andGame-Masters
resultedin 25 simulations.
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These simulations were all run with identical configuration setups and
produceddifferent story-variationsof the samescenariowith identical configuration
set ups. The stories were determinedby their contentsand outcomes,and since a
large numberof storieswere either identical or very similar, thesewere regrouped
together and the simulation plan resulted in the generation of 5 story variations.

Thesestorieswere all distinct from each other as they either presenteda different
sequenceof events or outcome.
The scenario evaluated is a quest type story involving 6 characters on an

explorationmission. [Table 8.3A] illustrates one of the stories (Story 1) generated
by the system.The 5 different storiesgeneratedare availablein [Appendix L] along
with a graphicalrepresentationin [Appendix MI.
Agent
Colonel

Colonel
The party
Sergeant
Colonel
Professor

Colonel
Professor
Colonel
Colonel

Speech actions§
Let'sbe clearaboutwhatwe areall aboutto do! No onehaseverbeendownthere!
Our intelligencereportedthis sitehasa potentialthreatto our landsecurity!We all
know why we are heretoday!The technologypossiblyhiddenin thereis all that
mattersto us.In theunlikelyeventof an encounter
of anytype,we areto wipe this
placedownandmakesureno oneor nothingevercomeout of this temple!Deador
alive!
Godblessyouall. Military personnel
in formation,othersbehindme,keepaneyefor
traps,andloosesightof eachother.All right,let's go!
FollowingyourorderSirl
Colonel!Here!Herecomehere.I havesomething
oddhere;it lookslike a metaldoor
with strangewritingsontopof it!
Professor!
Are thesehieroglyphs
thereabovethedoorsayanythingof whatmightbe
behindit?
Hum Yes Colonel!,Well, this is strange,thesedo not appearto be conventional
hieroglyphs!
Thereareactuallytwo setsof textthere.Onethatcanbeinterpreted
asa
deaththreatto anymortaldisturbingthelizardgods,no ideawhosethesecanbe!The
otheronealthoughlookslike EgyptianhieroglyphscontainsmanysymbolsI have
neverencountered
anddoesnotmakeanysenseto meI amaftaid!
Ok, Everybodystepback!Wearegoingto blowthisoneup andseewhatit is hiding.
Bellini,McLeanholdassaultposition!
Colonel,this templeis thousands
of yearsold, this door is magnificentand such
before!Surelywe can'tjust blow it up,we needto
artefacthasneverbeendiscovered
find a wayto openit or leaveit asit is. Thisis anarchaeological
wonder!
I amnot sureyou aregettingthewholepicturethereProfessor!
Righthereandright
nowI amin charge!You dowhatI tell yout2 dowhenI tell youto do it!
Destroysthedoorandthedooropens
Table 8.3A: An example of a generatedstory (Story 1)

I Note that eachrow in [Table 83A)

representsone characterspeechaction
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[Table 8.3B] shows the distribution of story variations across different

different
GM.
includes
For the purposeof this
It
the
versions
of
simulations. also
implemented,
GM
(i.
DA,
different
DAM)
the
e.
were
also
of
evaluation,
versions
similarly to the processfor characters,in order to test the validity of both DA and
DAM for an agent playing the GM role.

FAtlMA
Original
FAtiMA
DA(l)
FAtiMA
DA(2)4
FAtlMA
DAM(l)
FAtiMA
DAM(2)**

GM
Original
si
S6

GM
DAQ)
S2
Story 1
S7

GM
DA(2
S3
S8
S13

S16

S12
Story 3
S17

S21

S22

S23

Sil

S18

GM
DAM(l)
S4
Story 2
S9

GM
DAM(2
S5
SIO

S14
Story 4
S19

S15

S24
Story 5

S25

S20

Table 8.3B: Simulation casesand story distribution

8.4 Results
The evaluationhas been carried out on a total of 46 subjectswith a 68 - 32 ratio
between males (68.1%) and females (31.9%). Participants [Table 8.4A] were
recruited via a number of methods, including using the network of contacts available
from the development of the research as well as gaming communities and societies
who expressedan interest when initially approached.

4 Note that both implementations have two
entries in [Table 8.3B] since they present
two slightly different versions (i. e. small and high ranges of pre-selected eligible
actions (cf. Chapter 7)). The same versioning design applies to the different
implementations of the game-master (i. e. GM Original, GM DA(1/2), GM
DAM(1/2)).
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Interactive
Non-interactive
Experts
Non-Experts

Male
22
10
10
122

Female
8
6
1
1 13

Total
30
16
11
135

Table 8AA: Participants distribution

As previouslydiscussedin this chapter,the evaluationof studiesis an openresearch
in
intrinsic
done
has
been
little
date,
To
to
the
quality of a
order
assess
question.
very
been
for
interactive
has
the
systems
work
storytelling
evaluation
story, much of

interest
in
This
believability
towards
or
user
replaying
stories.
character
oriented
it
interest
towards
significance
as
aims to provide results
statistical
study showsan
discipline.
Several
in
be
the
with
other
made
work
comparison
can
upon which a
methodshave been taken into considerationfor this study, these are summarised
below in [Table 8.4A].
Method
Wilcoxon
Mann-Whitney
Test
Kruskal-Wallis
Test
One way ANOVA

Description
A non-parametric test for the comparison of two populations. It
is often applied when the observation data are constituted of
ranks.
This is an extention of the Wilcoxon Mann-Whitney test in the
sensethat it follows a similar approach, but has been designed to
be applied to three or more sample as opposed to only two.
One way- Anova aims at testing differences in means in a sample
in order to determine its statistical relevance. It is based on the
comparison of variance in samples and is used to test the
differences in three or more independent groups.
Table 8.413:Statistical methods

There are severalfactors to take into accountwhen selectinga method for
statisticalsignificance.In the caseof this particular study, non-parametricmethods
such as the Wilcoxon Mann-Whitney and Kruskall-Wallis tests could have been
considered,on the basisthat they aim to assessthe statisticalrelevanceof resultsin
small batch samplesand where parametersfor study have yet to be identified.
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However, in order to provide more flexibility to the user for marking its
10
Since
it
decided
to
parametric
on
a
point
scale.
mark
stories
appreciation, was
statisticsare statistically more powerful than their non-parametriccounterpartsand
that the one way ANOVA approachis generally suitableto testswhere data range
It
for
ANOVA
this
5,
therefore
to
the
was
selected
study.
was
method
are superior
distributed.
between
differences
the
that
samples
are
normally
alsoassumed
Results have been subject to an analysis of variance (ANOVA) and are
batches.
The
0.1
test
the
to
within
evaluation
a
range"
statistically significant
indicated
for
degree
(%R)
insignificance
(p)
of
significance
are
and
probability of
in
for
thesis
All
through
this
the
evaluation
are
available
resultsobtained
eachresult.
[Appendix NJ.
The resultssectionis structuredso it first investigatesresearchquestionswith
into
in
before
hypothesis
thesis,
taking
this
to
the
consideration
advanced
respect
otherfactorssuchas story length,gender,action impact andknowledge.
8.4.1 Research questions
As with every evaluation process,it is essentialto identify pointers that would
indicatewhetheror not a given hypothesispossesses
sometangibletruth. In the case
of this evaluation, we have identified a series of questions [Table 8.4.1A] that
in
demonstrate
to
the validity of our approach.
order
require answeringpositively
This list is not exhaustiveby any meansand focuseson the main aspectsof the
double appraisal theory (i.e. Dramatic efficiency, and comparison of the two
implementations).

" Note that the 0.1 rangeis a non standardstatisticalmeasure.Howeverthis approachsuitedthe work
carriedout in this thesis.
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Expected outcomes
Research questions
(Q1) Does a double appraisal mechanism(PI) Story I (originalFAtiMA) shouldrankand
via
generatestories that are dramaticallymore scorelower than stories2,3,4,5(generated
by a simpleappraisal doubleappraisal)
interesting
thanif generated
rnechanism?
(Q2) Is an implementationconsideringthe (P2) Basedon our assumptionthan DAM is
emotionsof all charactersbetterat generating potentially more completethan DA, Story 4
interestingstoriesthanoneonly considering
one shouldscorelowerthanStory5.
(self)?
character
(Q3) HastheDAM implementation
the (P3) Story 5 should score high on dramatic
produced
bestoverallstory(i.e. betterstoriesthanbothDA markingsinceit incorporatea doubleappraisal
mechanismthat takesinto consideration
andtheoriginalFAtiMA)'?
all the
charactersof the scenariofor both agentsand
game-master.
Table 8.4.1A: Researchquestions and expected outcomes

8.4.2QI
The overall story ranking (before debriefing) shown below in IFigure 8.4.2A]
contributes to answering Ql. These results derive from TI and T2 and reflect a
spectator's perspective on the ranking of our 5 stories. Whilst it shows a high
ranking for story 3 (discussed later in this section), it also shows a poor ranking for
story
Overall Story ranking Before Debriefing
10
9
8
7
[3 Story 1
m Story 2
Ei Story 3
o Story 4

E4
23

a Story 5

2

0
lst

2nd

3rd
Degree of preference

4th

5th
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Figure 8.4.2A: Overall Story ranking before debriefing (Population 15 - M(9)/F(6))
The story generatedby the original single appraisal mechanism (Story 1) did
not perform well in the spectator ranking, and has been perceived as the worst story
of the test batch. This trend is also confirmed in [Figure 8.4.2BI (p ý 0.00061/ 99.39
%R) where individual story rankings have been translated into values in order to
achieve a clearer picture of a story perforinance (averaging). This diagram shows to
what extent Story I has been negatively perceived by spectator/reader users. Note
also that there are no significant differences in performance for Story I between pre
and post debriefing markings by users.
Overall story ranking performance

before debriefing

57

60
50
40
30
20
10
0
Story 1

Story 2

Story 3

Story 4

Figure 8.4.2B: Overall Story ranking (points table) (Population 15 M(9)/F(6))
The results indicate clearly that the single appraisal-based implementation
(SA) scores lower than its double appraisal-based counterparts (DA/DAM). On the
other hand, it is also interesting to note that whilst the second DAM of the gamemaster generated a different story (Story 2) than the original SA-based approach
(Story 1), its counterpart in DA still resulted in Story 1. The two stories using the
SA-based agents (Story I and Story 2) also score significantly lower than agents
fitted with either DA (Story 3 and 4) or DAM (Story 3,4 and 5).
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8.4.3 Q2
The evaluation results also show that agents or game-masters confon-ning to DAM
tend to score higher than the ones conforming to DA. [Figure 8.4.2B] demonstrates
this by showing that Story 2 (game-master DAM) scores better than Story I (gamemaster DA).
Conversely, [Table 8.2B] shows that there are no major changes in the
actions of the agents unless they are interacting with a game-master of type DA. A

distinction between the two implementations can, however, still be seen in the
feature
These
4
5.
the same version of the gamestories
and
of
stories
performance
master DAM, but contain agents of the two different implementation types (DAý
Story 4 and DAM = Story 51).
Overall story marking
3.1
3
2.9

cm

2.8
2.7
2.6
2.5
2.4
2.3
12
ri Sehes 1

2.6

3
2.724137931

3

45
2.692307692

3.037037037

Stories

Figure 8.4.3A: Overall Story marking (Population 46 - M(32)/F(14))
Both [Figure 8.4.2A] and [Figure 8.4.2B] show that overall, Story 5
outperformed Story 4 in the spectator/reader user ranking. This is further confirmed
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in [Figure 8.4.3A] (p = 0.0917/ 90.83 %R) where the overall marking by all users
(i. e. spectator/reader and interactive user) shows a net difference of appreciation
between Story 4 and 5 in favour of the latter.

8.4.4Q3
The resultsrelatingto Q3 are interesting,becausetwo opposingclaimscould be
madein relationto theresults.
seemsto indicate a better performanceand
" Claim 1: [Figure 8.4.2131
appreciation
of Story3 overStory5.
"

Claim 2: [Figure 8.4.3A]showsthat Story5 is the preferredstoryfrom a
markingperspective.
Theseresultsdo not, in isolation,allow this thesisto claimthat,considering

the El of actionson all characters,a doubleappraisalsystemof DAM type generates
storiesthat are more interestingover DA types (Q2) or all types (Original FAtiMA
in
(Q3).
is
focus
DA)
It
to
the
the
tests
on
nature
and
of
performed orderto
necessary
is
based
Claim
idea
I
the
each
claim.
on spectator/reader
gain a clearer
of
validity of
user types,whilst Claim 2 relies on interactiveusers.It is important to considerthe
results for both perspectives(i. e. spectator/readerand interactiveuser) in order to
assessthe validity of eachclaim.
[Figure 8.4.4AI (p = 0.0068/99.32 %R) showsthe overall story marking for
non-participant users (Spectator/reader). It confirms, to a certain extent, the results
observed in [Figure 8.4.2B] (Story 3 ranked better than Story 5) shows that Story 5
is not the story receiving the higher marks. It therefore contributes negatively to the
hypothesis that a double-appraisal mechanism, which considers all the characters in a
given scenario, performs better than both the self-centred and single appraisal
mechanisms.
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Non-interactive

marking

3.5
3
2.5
2
1.5
9)
Z)

1
0.5
0
c3Stories

2345
2.5625

2.1875

3.0625

2.8125

2.8125

Stories

Figure 8AAA: Non interactive story marking (Population 16 - M(l 0)/F(6))
On the other hand, [Figure 8.4.4BI (p = 0.0185/ 98.15 %R) presents a
different outcome showing a slight marking advantage for Story 5 over the rest of the
stories from interactive users.
Interactive marking
4
3.5
3
a)
C

2.5

E

2

0

1.5
1
0.5
0
12
-in7lA9Rý71

')Q*-)'If)7f

Stories

Figure 8.4.4B: Interactive story marking (Population 30 M(22)/F(8))
-
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It is also interesting to note in [Figure 8.4.4B] the high marking performance
of Story 1. This reinforces some of the claims of (Aylett et al 03) that an emergent
narrative may not be perceived to be as interesting from a spectator/reader
perspective as it would be from an interactive perspective. In relation to Q3, given
the aim of this work is to produce an interactive emergent narrative, the
consideration of Claim 2 is rather more significant as a result than Claim 1.

8.4.5 Other factor considerations
Whilst the results presentedin the sections above support the double-appraisal
systemhypothesisadvancedin this thesis,it is also importantto considerfactorsthat
could affect the results presentedabove. The elementstaken into account in this
evaluationare the length and the action contentof the storiespresentedto the user
for marking and ranking.For instance,doesthe high dramaticimpact of one specific
action (e.g. killing anothercharacter)alwaysmake the story that containsthis action
dramatic?Sincethe evaluationis conductedusing a text-basedapplication,actions,
story length, genderand knowledgeare elementsfrom which a user could assessthe
dramaticqualitiesof a story.
8.4.5.1 Effects of story length
The length of a story is an important factor as people could tend to mark up a story
just because it is longer. Section 8.2 described the evaluation methodology and
highlighted the differences between tests I and 2 (TI, T2). In T1, the stories are
presented as output and as a result have different lengths. In terms of the number of
actions contained in these stories, certain are significantly shorter than others. For
instance, Story I contains 20 actions and Story 5 28. In T2, Stories were extended so
as to display the same number of actions as the longest story (i. e. Story 5). For
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instance, Story I was extended from 20 actions to 28 so as to show the same number
for
TI
T2,
by
Therefore,
Story
5.
the
one can
and
results
comparing
of actions as
in
8.4.2,
length
(i.
influence
the
sections
e.
on
overall
results
used
of
assessaccurately
8.4.3 and 8.4.4). It is important for stories in T2 to all display the same length, but it
is also important that the actions added to the original stories in order to achieve this
Since
in
insignificant
the
the
of
stones.
none of these actions were
unfolding
are
assessedas meaningful or dramatic by any of the test subjects, we therefore argue
that they had no dramatic impact on the stories evaluated by the users. There were no
from
debriefing
distinctions
between
the
and, as such,
pre
and
post
results
significant
this section is illustrated with results from the pre-debriefing sessions. Evaluations
showed significantly different results in story ranking. IFigure 8.4.5.IAI

below,

favourite
but
has
TI
indicates
Story
3
the
that
as
no vote
regarded
story
in
is
clearly
in
displays
however,
Story
5,
for
its rating
regularity
a
certain
at all
second position.
in positions 1,2 and 4.
Test I Story ranking before debriefing
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Figure 8.4.5.IA: TI Story ranking before debriefing (Population 7- M(4)/F(3))
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T2 shows a different picture in [Figure 8.4.5. IBI as Story 3 shares the first
position with Story 4 but also has votes for second position. Story 5 does not display
the same regularity as in TI, and achieved a greater number of votes in second
position than it did in TI. This is interesting as it suggests that the length of stories
has played a role in the way test-subjects perceived and assessedstories.
Test 2 story ranking before debriefing
7
6
5
(3 Story 1
>

* Story 2

0

* Story 3
* Story 4

z

* Story 5

2

I
0
1st

2nd

3rd

4th

5th

Degree of preference

Figure 8.4.5.1B: T2 Story ranking before debriefing (Population 8- M(5)/F(3))
Therefore, whilst the story ranking distribution seems to indicate that length
could have influenced the results of this evaluation; this is not reinforced when
consulting story rankings from a table perspective. The table perspective transcribed
ranking data into a point table in order to assessthe overall appreciation of a story.
Point distribution was made with respect to ranking order (i. e. 5 points for first, 4 for
second, etc.). With the notable exception of Story 4, which is better represented in
T2 than in T 1,1Figure 8.4.5.1C1 presents a similar picture and indicates that in both
TI and T2 Story 3 is the overall preferred story, closely followed by Stories 5 and 4,
whilst Story I is largely considered as the worst story of the set. The ranking trend is
therefore similar between TI and T2. Note that the difference in values between TI
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and T2 is due to a different number of test subjects, and therefore does not rcflect
directly on the ranking of the stories.
Comparative

figure

story ranking

(points

table) TI / T2

35
30
IM
25
20
>

(3 Tl
T2

15
10
5
0
2

3

5

Stories

Figure 8.4.5. IC: Comparative story ranking figure (points table) TI / T2
However, the study of story marking IFigure 8.4.5. IDI also displays the
influence of length on the appreciation of stories. Whilst this is not significant in the
results presented in previous sections (e.g. Story I is still in both cases(TI and T2)
the least preferred story), it is important to acknowledge this and take it into
consideration.
Comparative table between TI and T2 average marking
3.5
3
2.5

LJ
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Li 12
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Stories

Figure 8.4.5.1D: Comparative story marking TI/ T2
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Therefore,as far as this evaluationis concerned,it has beenestablishedthat
story length doesinfluencethe user's story appreciation.However,sincethe overall
(i.
in
T2
for
the
trends
tests
e. similar
reflect
set
non-interactive
marking and ranking
its
impact
deduce
8.4.5.1Q,
[Figure
distribution
that
trend
on
can
one
story point
the resultspresentedin this thesisis limited to the point of being insignificant. Story
length has not affectedthe overall marking and ranking trends observedin T2 and,
interesting
dramatically
they
the
meaningful
nor
addedactions were neither
since
havenot affectedthe relevanceof actionmarking either.
8.4.5.2 Action influence
Since test users have marked and ranked stories based on their content and the
actionsthey contain, it is thereforeessentialto assesswhether or not actions with
high dramaticimpactalwaysmakea story that containsthis dramatic.
Section 8.4.3 deduced that Story 5 was the most successfulstory and
therefore supportedthe hypothesisof a double-appraisalapproach. In order to
validate theseresults,this sectionstudiesthe action contentof Story 5, and tries to
determineif any particularaction affectedusermarking, and consequentlythe results
presentedin this chapter.
[Figure 8.4.5.2A] illustrates the distribution of actions rated by users with
regard to Story 5 (meaningfulness) and [Figure 8.4.5.2B] indicates how dramatic
this story is perceived as being (Average Meaningful Rating = av.M and Average
Dramatic Rating = av.D).
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Figure 8.4.5.2A: Meaningful Marking Story 5
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Figure 8.4.5.2B: Dramatic Marking Story 5

These figures show that the 3 most meaninglid actions for users are, in order
of importance: Action 17 (10av.M (Door opens)), action 13 (8.85av.M (Doctor
awakes gods)) and action 29 (8.77av.M (Colonel shoots Doctor)). However, in order
to gain a representative picture of the overall action marking, it is appropriate to
discard action 17 as an isolated case as only one test subject marked this action, and
consider action 25 (8av.M (Statues are animated)) instead as this action is
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action
17), action 26 (9av.D (Colonel Orders to fire)), action 29 and action 20 (8av.D
(ProfessorProtestagainstthe destructionof the door)).
The study of action marking showsthat, with the exceptionof action 29, no
be
can
singled out as explaining the successof Story 5 over other
particular action

stories:
9 Actions 13 and 25 have been rated as meaningful and dramatic in Story 5;
however,whilst they also perform well in Story 4 (8.15av.D) (the only other
story where they occurred),they cannotbe used to explain the performance
of Story 5, as Story 4 is rankedthird in overall story ranking.
*

Action 26 featureswell in dramaticmarkings in Story 5, but is not a major
player in Story 4.

9 Action 20 is also representedin Story I and 2. Whilst it performs well in
Story 2 (8av.D), its performancein Story I (6.5av.D) is relatively average.

Action 29 only occurs in Story 5 and is relatively meaningful and dramatic

(i.e. the action of killing anothercharacteris important to the drama).It is however
difficult to single it out asthe reasonwhy Story 5 is more appreciatedthan others,as
several other actions have performed similarly or better in other stories [Table
8.4.5.2C].
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Action
Action 22/23
Action I
Action 16
Action 17
Action 27
Action 13

Average Marking
8.86 av.M
9.av.M
8.71 av.M
8.5 av.D
9.2 av.M
8.85 av.M
9 av.D_

Story
Story 2
Story 2
Story 3
Story 3
Story 4
Story 5
Story 5

Table 8.4.5.2C: Other actions performing strongly
lFigure 8.4.5.2D] compares these other actions with action 29 in both nonand interactive

interactive

tests in order to identify

whether or not action 29 is

intrinsically more dramatic or meaningful than others.
Comparison of best performing actions (user ratings)
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Meaningful lnteracti\e

>m 6
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ci Dramatic Interactive
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Story I

Story
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Story
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Story
22/23

Story
26
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Story
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Table 8.4.5.21): Best performing action comparison
Whilst action 29 has a strong intrinsic value in tenris of meaningfulness and

dramatic interest, it does not score the strongest average value in either the
Meaningful (Non-interactive, Interactive) or the Dramatic interest (Non-interactive,
Interactive) categories. The fact that it scores by a small margin the second best
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(Interactive)
does
for
Meaningful
the
category
average value
not allow us to regard
action 29 as the sole reason why Story 5 is preferred to others.
Since the overall hypothesis of double-appraisal is that emotions can be used as a
surrogate for dramatic context, a user engaged in a story will certainly care more for
his/her actions and probably rate them higher than other character's actions. The
same also applies if a user feels empathy towards other characters, the events or
actions affecting this particular character would have more value to the user than
those affecting other characters. Therefore, the apparent success of Story 5 is not
likely to be found in the intrinsic dramatic value of its action content (e.g. action 29)
but in the emotional context in which these actions have been perceived by both
spectatorsand interactive users.

8.4.6 Gender consideration
The data analysis carried out in this thesis has also showed that stories are
appreciateddifferently depending on the gender of the story recipient. [Figure
8.4.6A] showsthe overall marking of storiesbasedon the genderof test subjects.A
first observationis that stories have been marked differently by both men and
women. The femaleaveragemarkingsin stories I and4 are slightly superiorto their
malecounterparts,andvice versafor Stories2,3 and 5.

204

CHAPTER 8: EXPERMENTS AND RESULTS

Figure 8.4.6A: Overall story marking Male/Female
Story ranking presents similar results as [Figure 8.4.6BI shows.

Overall

ranking
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Female

(points

table) - Before

Debriefing
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Figure 8.4.6B: Overall story ranking Male/Female before debriefing
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Males ranked stories 5 and 3 as their preferred stories and Story I as their
least preferred. Women, on another hand regarded stories 3 and 4 as their preferred
stories while still considering Story I as the poorest story.

However, the story

ranking between men and women is more significantly different once the debriefing
has been conducted as [Figure 8.4.6CI indicates. Males have han-nonisedtheir story
ranking down (in intensity) with Story 5 as the preferred story and Story I as the
least preferred one. Women, on another hand have harmonised their story ranking up
(in intensity), with Story 3 as their favourite and 2 as their least favourite. Whilst the
female marking in [Figure 8.4.6C] could be regarded as a challenge to the doubleappraisal approach, it is important to acknowledge that the results displayed do not
provide the marking repartition between interactive and non-interactive marking and
are therefore non conclusive as to the efficiency of the double appraisal approach.
Overall Story ranking Male/Female (points table) - After
Debriefing
4
3.5

o Male

o Female

3

45

Stories

Figure 8.4.6C: Overall story ranking Male/Female after debriefing
Gender differentiation is also observed when comparing interactive and noninteractive story marking. lFigure 8.4.6DI shows that the non-interactlive marking
I of
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However, the interactive marking of stories shows significant differences.
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Figure 8.4.6D: Non-interactive and interactive story marking Mate/Female
Whilst story 5 is the preferred story in terms of interactivity for both women
and men, their intensity varies and women felt more strongly about Stories 5,1 and 4
than their male counterparts. On another hand, men rated Story 2 higher than
women.
The results presented in this section suggest that for the test subjects who
participated in this evaluation, women and men appreciated stories differently and
expressed their appreciation at a different level of intensity, with women marking
stories higher than men. Women also reacted more strongly to interaction than men
did. It is, however, difficult to assessthe significance of these results as a general
rule for story appreciation as it also depends on the genres assessedand the level of
exposure of the subject to a particular genre. For instance, on a speculative note, men
might have marked the stories down in intensity due to a possibly higher exposure to
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the science-fiction genre. They would, therefore, have a large range of narrative
experiences in this field to compare the evaluation stories to, and give a good
On
hand,
intrinsic
the
the
of
stories.
another
women, generally
of
quality
assessment
believed not to be attracted by this particular genre, could have marked the stories up
basedon the relative novelty of the concepts to them. Further studies (outside of the
scope of this project) will have to be conducted on different genres in order to
identify precisely the reasonsfor the phenomenon observed.

8.4.7 Expert evaluation
The results presented in this section analyse and compare data from expert and nonexpert users. In this evaluation, experts were identified as test subjects researching in
fields requiring comprehensive knowledge of narrative theory and/or practice and
experienced players (video-games, RPGs).
Overall

marking

Experts/non

-experts

3.5
3
2.5
cm
2o

Experts

E
4)
IM 1.5

m Non-experts

0.5
0
2345
Stories

Figure 8.4.7A: Overall marking Experts - Non-Experts (Population 46
E(I 1)/NE(35))
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[Figure 8.4.7AI shows that on the overall marking of stories, experts and
non-experts followed a similar marking pattern. This is also the case in IFigure
8.4.7B] where the marking trend for stories 1,2,4 and 5 is similar for both categories
for interactive and non-interactive markings. Story 3 was not interactively assessed
by experts in the evaluation, and should therefore not be taken into consideration in
this section. Conversely, their assessmentsdiffer in intensity but do not seem to lead
to any significant conclusions.

Story

marking

ex pert/non

-Expert

interactive/non-interactive
-

4
3.5
3
2.5

(3 Expert Interactive

(a

Expert non- Interact iva

20

Ei Non-expert Interactive
o Non-Expert - Non-Interactive

1.5
1
0.5
0
12345
Stories

Figure 8.4.7B: Overall marking Experts/Non- Experts Interactive/Non-interactive
8.4.8 Interactivity
[Figure 7.4.8A] shows some significant differences in marking stories based on
whether or not the unfolding of the narrative was interactive or passive. Stories 1,2
and 5 benefited from interactivity, and present interactive markings that are
significantly higher than their non-interactive counterparts. On the other hand, stories
3 and 4 display the inverse trend and their non-interactive markings are higher than
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interactive markings. Story 3 presents the best average in non-interactive marking,
but only scores joint fourth in interactive marking. Story 5 presents the third best
averagein non-interactive marking but is first in interactive marking.
Story

marking

comparision

Interactive/non

-interactive

4
3.5
3
:22.5
(3 Non-interactiye

E

m Interactive
>

1.5

0.5
0
12345
Stories

Figure 8.4.8A: Overall story marking
Interact
i
ve/Non- interact 1ve
Whilst this evaluation cannot conclude the reasons for these results, they do

however support the EN hypothesis that spectating and participating narratives are
two different experiences that are regarded differently depending on the role and
activity of the user. The results presented in this section could support the argument
that the decisions made by a participating

user are valued more highly than those

made by other characters. However, further studies are required if one is to validate

such an argument, and identify the elements that motivate participants and spectators
to regard narrative content differently.
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8.5 Conclusions
The evaluationconductedhas producedresults that support the overall hypothesis
its
Narrative
both
Emergent
the
a
concept,
and
approach
as
narrative
and validity of
technical implementation through state-of-the-artagent technology (i. e. Double
appraisal). This chapterdemonstratesthat synthetic characterscan be enhancedto
perform asactorsratherthan merely acting in role by carrying out a secondappraisal
of their projectedactions. Resultshave been presentedshowing that extendingan
emotionally-drivenagentarchitecture(FAtiMA), which has alreadybeenappliedto
the creation of emergent narratives (FearNot!), has a positive impact on the
perceiveddramaticvaluesof the generatedstories.
Whilst the two implementationshad different effects in generatingdramatic
interest for the user as spectator/reader
and as interactiveuser, they still produced
simulationsthat scoredhigher than the original single appraisal-based
architecture.
On the basis of a direct comparisonbetween the two different implementations
carried out, DAM, which consideredthe emotions of all of other charactersin a
scenarioin order to makedramaticchoices,scoredconsistentlyhigher than the more
self-focusedDA. This leads to the conclusion that DAM possessesa stronger
dramaticpotential than DA. Finally, when comparinguser marking for all stories,
Story 5, which featuresDAM in both its agents and game-masterarchitectures,
scoredthe highest overall mark, and was consideredas the most interestingstory
experiencedby interactiveusers.
Theseresults establishthat narrative control can be exercisedat character
level in a distributive manner and through local decision-makingwith satisfying
results as long as the agents(i. e. characters)are provided with a mechanismthat
allows themto assessthe emotionalconsequences
of their actionson others.
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Whilst there is a limited amount of evidence and more empirical work needs to
be carried out, the results presented in Chapter 8 suggest that:

1. A double appraisal mechanism can contribute in generating stories
dramatically more interesting than if generatedby a simple appraisal
mechanism.
2. An implementationconsideringthe emotions of all charactersis better at
interesting
stories than one only considering one character (self).
generating
3. The consideration of all characters in a double appraisal contributes in
generating more interesting stories overall.

4. Story lengthhasan impacton the way an EmergentNarrativeis perceivedby
a user.
5. There are differencesin the way that stories are appreciatedby different
genders.However,this particular argumentrequiresfurther study and should
be investigatedwith regardto severalnarrativegenresas opposedto a single
one(i. e. science-fiction).
6. Stories are appreciateddifferently by users dependingon their roles (i.e.
spectator or participant).
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Chapter 9

Conclusions and future work
This is not the end.It is not eventhe beginningof the end.But it is,
perhaps,the endof the beginning.
Churchill
-Winston

9.1 Conclusions
The work presentedherein supportsthe validity of the EmergentNarrative (EN)
hypothesisintroduced in Chapter 1. It revisited the conceptsof both users and
authorsin the face of interactivity, and proposeda theoreticalapproach,the main
objective of which is the reconciliation of narratives and interactivity in virtual
environments.The EN hypothesisconsists,therefore,of a theoreticalframeworkfor
the development of interactive narrative whilst solving the narrative paradox
describedin Chapter1.
This work underlinesthe importanceof interactivity over plot in interactive
narratives.It shows that current narrative considerationshave not been thought
throughwith respectto interactivity, and are thereforedifficult to articulatewith an
interactiveuser.On anotherhand, interactivepracticessuch as Role Playing Games
(RPGs) or interactive theatre show that narrative content can be reconciled to
interactivity within an appropriateframework. The theoretical work of this thesis
arguesfor character-based
narrativeswhere the story is regardedas an interactive
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has
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common
artefact
view
most
narrative
process,as opposed
also been formulated generically so that it does not only apply to interactive
narrativesin virtual environments,but alsoto other media.
On a technical note, part of the EN theory has also been implemented.A
fundamentalelement,a distributive narrativemanagement(c.f. Chapter6) has been
modelled within a novel approachto appraisaltheories. This thesis introducesa
double appraisaltheory where the characterdoes not selectactionson the basis of
their intrinsic values but on their potential dramatic impact (cf. Chapter 7). The
characterin this implementationmakesdecisionswith respectto their impact on self
and others.Such an approachis basedupon the study of the relationshipbetween
dramaand emotions,discussedin Chapter4. This investigationof emotionalmodels
and drama techniquessuggestedthat emotions could be used as a surrogatefor
dramaticintensity, thus allowing for the dramaticassessment
of decisionsaccording
to their emotionalimpact.
This is confirmed by the evaluationresults presentedin Chapter8; stories
createdwith the double-appraisalimplementationhave scored better than other
storiesnot featuringthis particularaction-selectionmechanism.

9.2 Contributions
ChapterI identified a setof primary and secondarycontributionsto knowledge.
Thesehavebeenachievedin the completionof this thesisandaredescribedin
sections(9.2.1,9.2.2).
9.2.1 Primary contributions
The first of these is the formulation of a novel character-basedtheory for interactive
narratives, Emergent Narrative (EN).

It proposes a theoretical solution to the
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interactivity
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work
is
interactivity,
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EN
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story,
roles).
advanced
characters,
author,user,plot,
also novel in that it radically re-thinks user and author roles within narrative
frameworks and questions the prevalenceof story plots over user experiences,
thereforearguing for a greaterconsiderationof interactivity over narratives.The EN
theory shouldbe regarded,within the particular contextof interactivenarrative,as a
theoreticalwork arguing for a character-based
approachto narrative.The process
view of storytelling proposedin this thesis should be regardedas a clear departure
from the plot-basedapproachesproposedby Aristotle himself and other Aristotelian
theorists.
The secondprimary contribution concernsthe definition of a novel story
managementapproachthat drawson interactivepracticesrather than non-interactive
theoretical approaches. This has been achieved through the design and
implementation of a novel agent architecture action-selectionmechanism.The
"Double-Appraisal" (DA) approach is an affectively driven action-selection
mechanismthat exploits the closerelationshipbetweenemotionsand dramain order
to generatedramaticallyinterestingevents.The DA approachalso introducesa novel
distributive drama managementsystem (i. e. sharedby the characters)to enable
interactive storytelling. It practically links for the first time cognitive appraisal
modelling to specific narrative functions and drama (i.e. dramatic action-selection
mechanism).It is also the first mechanism developed to specifically integrate
bottom-upemergentstructureswithin a character-based
narrativeframework.
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9.2.2 Secondary contributions
Secondarycontributionshave also beenmadeto the developmentof novel practical
described
Narratives.
The
for
Emergent
the
authoring
process
authoringof
processes
in Chapter6 could be regardedas the basis for a novel authoringmethodologyfor
bottom-up narrative structures. The work carried out in this thesis has also
contributed to the developmentof a novel evaluation methodology for emergent
narrative and interactive storytelling systems. Other contributions to knowledge
concern:
"

The development of a scenario and content elements for an emergent
laid
described
in
7.2.
This
the
also
section
section
narrative application,as
basis for an authoring methodology on character and environment
developmentfor EN.

"

The resultsof experimentson story appreciation(i.e. marking,ranking) from
real usersasdescribedin Chapter6.

9.3 Critical evaluation
The work presentedin this thesishascontributedto knowledgein a numberof areas
(cf. section9.2). However,it is essentialwith every piece of investigativework to
reflect objectively on the way in which it has beenconducted.Like most ambitious
projects,this thesiswas not exemptfrom problemsand issues,andlessonshavebeen
learritin termsof both project managementandresearchmethodology.
Whilst not critical in the evaluation of double appraisalto assessa fully
interactive immersive application, the development of such software was not
possiblefor severalreasons.The decisionwas madethat technical implementation
would rely on the state-of-the-artagent architecturedevelopedfor the VICTEC
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project. Although this decision supported a focus on character action-selection
draining
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development
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agent architecture,
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technical

implementation relied heavily on the successof the VICTEC project and its ability to
deliver technical content within

expected deadlines. Consequently, delays in

delivering VICTEC's technical input similarly affected this investigation at the
implementation stage. Whilst this decision proved to be successful, it also presented
risks that were under-estimated at the time the decision was made. A better decision
might have been to pursue the FAtiMA iteration option whilst also recognising the
necessity for rapid prototyping and the development of low-fidelity software for
testing purposes.
Prototyping would also have allowed for intensive and practical testing of

interactive material in conjunction with studying interactivity. It would have
certainlyallowedthis investigationto identify the dominantrole of interactionsover
narrativesmore quickly, and producedan earlier implementation.This would have
allowed more time for the evaluationand testing phase.Although the evaluation
presentedin Chapter 8 is large by computer sciencestandards(47 test subjects),
early prototyping would have permitteda larger test sampleand grantedtime for a
more"game-like" application.
Finally, the authoringfor the EN applicationshowcasedin this thesisresulted
in the generationof one particularsceneof a longer scenario.The decisionto design
at an early stagea low-level (character-level)authoring tool would certainly have
permittedus to implementa greaterpart of the scenariothan featuredherein.
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However,the greatmajority (if not all) of the knowledgegatheredduring this
investigationhas contributedto this thesis in one way or another. Careful initial
planning allowed for the identification of stable objectives and the targeting of
projectmilestonesaccordingto which knowledgegatheringwasbasedupon.
Finally, greatattentionwas given to the disseminationof ideasandmaterials.
It is essentialfor researchwork to be publishedand known by peersif it is to be
relevant to any researchcommunity. This investigation was conductedwith the
interactivestorytelling community in mind, and careful attention has been paid in
making surethat ideas,conceptsand resultsfrom this work would be disseminated
in the field.
andcommunicatedto fellow researchers

9.4 Future work
This thesis does not presenta completeimplementationof the emergentnarrative
concept and more work is necessaryto develop this approachtechnically and
theoretically.The presentedwork focuseson the overall articulationmechanismsof
the concept and lays down the basis for further developments.By doing so, it
answersessentialtheoreticalquestionscurrentlydiscussedin the interactivenarrative
researchfield. This researchfield is however,still in its infancy and more work is
neededin order to identify its boundariesand full potential.This sectionreviewsthe
necessaryresearchwork still to be carried out on the particular area of emergent
narrativesif it is to challengeothermore establishedtheoriesandapproaches.

9.4.1Narrative articulation
Whilst overall story articulation and basic principles are set out in this thesis, it is
important from a theoretical perspective to define in detail the exact role and
mechanisms of a story facilitator (i. e. the game master role) in the system. Its
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ftinctionshavebeenassimilatedto thoseof an RPG gamemaster,and its mechanism
shouldreflect thesesimilarities.There is, however,importantwork to be carriedout
in order to identify how thesefunctionscould be implementedwith respectto agent
technologyin particular.Someearly work hasalreadybeenpresented(Figueiredoet
al 06) with regardto this issue.However,a deeperexaminationof the functionsand
the limitations of this mechanismmust be carried out in order to generalisethe
principle.
Theoreticalresearchis neededto identify the boundariesof a story facilitator
with regard to essentialnarrative elements,and the amount/typeof knowledge it
requiresto sustainits role. The suggestionadvancedin this thesisis that knowledge
could be regardedas a dual set of data availableto the systemfor narrativedecision
making. On the one hand, world and environment knowledge could be readily
availableto the story facilitator. Its decisionsshould take into accountall dramatic
factors available (i.e. story world, characterpersonalities,overall goals, conflict
situationsand emotionalreactions).
On anotherhand,information concerningthe charactersthemselvescould be
madeavailablein a lessdirect manner.Generalinformationsuchasoverall goalsand
personalityof eachcharactermay be passeddirectly to the story facilitator; however,
lower level information could remain at characterlevel for use in the character's
action selection mechanism.To reinforce an agent based approach, the story
facilitator could integratea learningalgorithm that would allow for the development
of assumptionsabout other agentsbasedon their previousactionsand decisions.In
turn, this would feed a modified planningmechanismthat would assessthe potential
consequences
of the decisionstaken.
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9.4.2 Run-time emotion generation
Another area requiring significant researcheffort is the way in which emotional
reactionsare generatedwithin characters.These emotional reactionsrepresentthe
basisfor any action to be executed.In the current system,they are configuredprior
to any interactionstaking place in the form of explicit reactionrules, emotionsare
generateddynamically, but this generationis basedon static reactionrules Whilst
this is not an issueas far as emergentnarrativeis concerned,it doescontradictthe
overall vision of narrativeas a process.Sincethe systemis primordially dynamic,it
makessenseto designa dynamic emotionalreactionmechanismin which reaction
rules would also be modified dynamically. Such a systemwould generatereactions
rules as the events unfold in real-time. The theory and concepts for such a
mechanismare still yet to be addressed.It would facilitate the authoringof narrative
content by transposingsome of the low-level configuration workload to a higher
level. A run-time emotionreactiongenerationsystemwould alsorepresenta forward
steptowardsthe integrationof user interaction(i. e. speech,action, gesture)with the
system. This suggestiondirectly concernsauthoringand would strongly impact the
developmentand scalingup issuesdiscussedin chapter3.
Another importantissuethat shouldbe addressedin this sectionconcernsthe
overall problem of authoring. Whilst the theoreticalwork conductedin this thesis
providesa clear frameworkfor authoringdevelopment,authoringelementsshouldbe
implementedwithin an authoringtool. This tool could further addressthe scalingup
issue already discussedby providing the user with an implementedmethodology
rather than a theoreticalone. It would be interestingto combinethis authoringtool
with expert systemstechniquesand methodssuch that the creation of a character
could be carriedout at the sametime asprocesssimulation.Sucha tool would allow
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the authorto createa story, along with its characters,in a way that it would integrate
the scenariodevelopmentcycle describedin Chapter7.
9.4.3 Evaluation
Furtherwork could also concernthe evaluationof EN and character-based
systems
by assessingthe emotionalcontextsin which user decisionsare madein comparison
to the same decisions made by emotionally-driven charactersin a simulation. It
would be interesting with respect to the discussionsin Chapter 4 to assessthe
emotional statesof interactive/passiveusers in regard to the emotional statesof
in
virtual agents similar situations.Whilst agentemotionsare traceablevia character
logs, user emotions could be assessed,to a certain extent, via a combined
methodology(to be established)usingboth biometricsanduserquestionnaires.
It would also be interestingto further evaluatethe EN conceptwithin a fully
immersiveand interactive application. Since the episode(i. e. scene)developedfor
this thesis was relatively short, it would also be interesting to extend the
developmentof the scenarioand assesswhether or not the length and number of
interactionscanhavean effect on the userappreciationof a story.
9.4.4 Emotional planning
Finally, another research area could be to investigate the double appraisal
mechanismwith regardto its applicationto sequencesof actionsrather than single
emotionalstates.A suggestioncould be that by doing so, an agentcould take into
account the overall emotional trajectories of a character.This, combined with
conceptsfrom characterisation,could achieve greaterdramatisationas this would
introduceemotionalplanningto characterdevelopment.
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Whilst no primary investigationwork hasbeencarriedout on this suggestion,
such research could lead to the identification of a novel mechanism for the
understandingof character agents and further the integration of dramatisation
techniqueswithin syntheticactors.

9.5 Concluding remarks
This thesis shows a novel design for interactive narratives where the storyline is
emerging from the interactions between characters, environments and users. This
design, although mainly theoretical, aims to produce truly interactive dramas that
could emulate the narrative qualities of cinema, whilst offering an interactive
experience to a user. The author hopes that this work provides a step forward
towards understanding and shaping a new interactive narrative medium for both
entertainment and education.
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APPENDIX A: Propp's7 partsnarrativemodel

Initial situation Section
It is placedprior to the developmentof the tale itself (representedby the symbola); It
introducesimportantcharactersand presenta pre-narrativegraphicalrepresentation
of
the different componentsof the tale.

Aims

Example

Once upon a time, in a land far, far away lived a young princesscalled Victoria and a poor boy called
David. PrincessVictoria and David loved eachother so much that they decidedto get married.

Preparatory Section

Functions

Providesthe narrativeand the readerwith the essentialnecessaryknowledgeto
understandthe next section.
Abstentation(0), Interdiction (y), Violation (8), Reconnaissance
(E),Delivery

involved

Trickery

Example

Unfortunately for them, Victoria's father, King Ilenry would not allow his daughter to marry anyone
who was not a knight, and had promised her hand in marriage to her cousin Lord Cedric, who
although a knight, was a mean and ugly man, and Victoria did not want to marry him.
Complication
Section

Aims

The call for action, the logical sequence of events that leads the hero to decisionmaking, actions and ultimately to leave home and engagement into a quest. Exposes
the reasons, the motivations and the goals of the actions, (ABCT).

Functions
involved

Villainy

Example

King Ilenry told David that he could achievea knighthood, and have his daughter's hand in marriage,
if he could Lill the dragon that lived in the mountain, and was terrorising the peopleof the land.

Aims

(il). Complicity

(0)

(A), Lack (a), Mediation

connective incident (B), Beginning

of counteraction

(C), Departure (T)

Donor Section
Aims

The hero in this section is tested, and receives a magical agent or helper that proves to
be essential for the achievement of the quest that the hero is engaged in. The sequence
DEF provides the hero the means by which the completion of the quest is possible.

Functions
involved

First function of the Donor (D), the Hero's reaction (E), Provision or receipt of a
magical agent (F)

Example

David went on a long journey to the mountain In order to kill the dragon and win the hand of his
beloved. It was in the mountain that he met a strange wizard called Archibald. Archibald offered to
help David, and give him a magic sword to kill the dragon.
Action Section

Aims

It is led by a series of actions and ultimately
hero.

Functions
involved

Spatial transference between two kingdoms or Guidance (G), Struggle (H), Branding
marking Q), Victory (1), Liquidation of the initial misfortune of Lack (K), the Return
the Pursuit, Chase (Pr) and the Rescue (Rs).

Example

Thanks to the magic sword, David was able to kill the dragon and went triumphantly back to King
Ilenry's castle.The King was overjoyed, and kept his promise. David becamea knight of the land, and
the king offered him his daughter to marry.
Repeat Section

Aims

At t is stage the author can either opt for a repeat of the first stage, by starting a new
villainy, or move on to the second move and end the story (the Second move section).
I
'Second move Section

Aims

This section involves the function pair MN (Difficult
the last actions into a story and concludes the story.

Functions
involved

Unrecognised arrival (o), Unfounded claims (L), Difficult task (M), Solution (N),
Recognition (Q), Exposure (Ex), Transfiguration (T), Punishment (U), Wedding (W)

Example

Victoria and David were married at a wonderful wedding ceremony and they all lived happily ever
after.

L*Auxiliary

elementsareuniversaland may appearat any point throughoutthe

directly confronts the villain

with the

task, Solution to the task), brings

Logical and chronologicalprocess
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APPENDIX B: Chatman'snarrativerepresentation(Chatman78)
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APPENDIX C: Martin's narrative comparison table (Martin 86)
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APPENDIX C: Martin's narrative comparison table (Martin 86)

Aspect of
narrative
structure
Basicunit of
narration
Categories
of units

Subclasses
of Units

Interactionat levelof
action

Integrationat higher
level
Furtherintegration
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W ords used to describe it
Tomashevsky
Barthes (1966)
Chatman (1978)
(1925)
Motif - "smallest
Functionalunit (cf
Narrativestatement
particleof thematic Propp)
material"
Functions
(actions
Process
statements
linkingstorysurface)
(events)andstatis
(existents)
andindices(static
statements
integrated
elements
at
thematiclevel)
Boundmotifs:Can't CardinalfunctionsActions(broughtabout
beomittedin
kernels- relatedactions by agent)
thatopen/close
retelling;dynamic
(changesituation)or uncertainty
Happenings
static
Indices:character
(combines
traits, Character
Freemotifs:Canbe
thoughts,atmosphere traitsandexistents)
omitted(notessential thatrequiredeciphering
Setting
to plot line)
Functionalcatalysers:
Optionalactionsfilling
narrativespacebetween
cardinalfunctions
Informants:
Minor
indicesthatfix setting,
time.
Sequence
Kernelswith associated
of
situations
- conflicts satellitesmakeupa
betweencharacters sentence
fromopening
(choice)to end
(consequences)
Character,
"theusual Action-a complexof
devicefor groupings character
rolesinvolved
in particularkindsof
togethermotifs"
situation(f Greimas)
Syuzhet
Levelof "Narration7'
Theme
thatreintegrates
"functionsandactionsin
thenarrative
communication".

Kernelsandsatellites

Narrativemacrostructures
asdescribed
by Aristotle,Frye,
Propp,othertypesof
action- pattern,theme
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APPENDIX D: A character plan representation (Cavazza et al 02)
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APPENDIX E: Game-MasterKnowledgeElicitation rules
If "Takinglonger than expected"
And "It is a descriptiveencounter"
And 'The player is askingquestions"
Then report,"Give short unambiguousanswersthat don't
prompt further questions"
If "Takinglonger than expected"
And 'It is a social t)pe encounter"
And "Thescriptedconversationhashappened"
And "Theexpectedplayer'sinitiated conversationhas not
happened"
has initiated non-expected
And not "Thep1mver
conversation"
Then report,"The NPC has to initiate conversationwith
the player and has to hint on the Information given"
If "Takinglonger than expected"
And "It is a social typeencounter"
And "Thescriptedconversationhashappened"
And "Theexpectedplayer'sinitiated conversationhasnot
happened"
And 'The player has initiated non-expectedconversation"
And "Themajority ofplayers are not involvedor interested"
And "It is taking morethan ha6ranhour'
Then report,"The conversationwith the NPC must be
closed".
If 'Taking longer than expected"
And "It is an informationgatheringencounter"
And "Insufficientinformationtoproceed to the next
encounter"
Then report, "Need for information".
if "Takinglonger than expected"
And "It is a problem solving encounter"
And "Thepu=Ie is solved"
Then report,"Force them on the next encounter",
If "Takinglonger than expected"
And "It is aproblem solving encounter"
And "Thepuzzleis not solved"
And not "Theplayer is enjoyingthe challengeof thepuzzle"
0
Then report,"Need for help to carry on quest"
If "Takinglonger than expected"
And "It is a combatencounter"
And "Thecombatis stalemated"
And not "Thestalemateis intentional"
Then report,"Need to influence in cornhat"
If "Experienceof an unexpectedbranchingof the story"
And "Thereis a single characterinvolved"
And not "Theplayer is happyto retire the characterfrom the
campaign"
And not "Quick rejoin of the characterto the mainparty"
Then report,"Need to act on character"
If 'Experienceofan unexpectedbranchingof the story"
And "Partypursuesa player deflinedactivity"
And not Mieparly coincidentallypursuesfutureplot events"
Then report,"Need to act on plot"
If "Experienceof an unexpectedbranchingof the story"
And 'Partypursues aplayer definedactivity*
And "77iepartycoincidentallypursuesfutureplot events"
And not "Theparty hasnot omittedan essentialencounter"
Then report,"Need to redirect the party towards plot"
If "Experienceof an unexpectedbranchingof thestory"
And "7heparty incorrectlydeterminewhat is to be donenext"
Then report,"Give them hints that they are going the wrong
way"
If "Experienceofan unexpectedbranchingof the story"
And "Theparty reinventeditser
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Then report, "Can they still continue the mission?"
Action expansions:
The conversation with the NPC must be closed
" The NPC actively ceasethe conversation.
" AnotherNPC actsto interruptthe conversationandtalk away the
conversationNPC* An NPC takesthe player away(eitherby speakingto the player
or other memberof the player'sparty)
Need for information
Meeting an NPC that they needto talk to (force the encounterto
them).
Meet with an NPC (the patron) that Is going to question them
about what they know, assesstheir knowledgeand highlight
the gBPL
Forcethem on the next encounter
* Pulling themby bringing the encounterto themby hinting on
of the problem
what the next encounteris (natural=consequence
solving).
Pushthem.Lesssatisfactory,out of character.(Something
literally pushesthem out of wherethey are).Contrivedand not
alwayspossible.
Alternatively, remind themout of characterto get on with it. Break
of the immersion
Need for help to carry on quest
" Give them a hint by having themnoticesomething.
" Give them an out of characterhint.
Solve it for them(eitherdirectly out of characteror throughan
NPQ
Need to influence in combat
" The enemymakesa mistake
" The enemywithdrawsor attemptto withdraw.
" You provide the playerwith thepossibility to withdraw.
Need to act on character
Agreementwith player that this actionwill be resolvedon a one
to one sessionandoffer of a temporaryplayer for the
meanwhile.
With the agreementof the restof the players,resolveit at that
time.
Kill off the characterandtakehim out of play (kill, marry,prison
etc..)
Need to act on plot
" Is this going to bean enjoyablesubplotto have?
" How do I tie this back to the original story?
" Presentsomesort of insurmountableobstacle(providesthinking
time).
" Drag themback to the main story andthrow piecesof
information
to re-generateinterestin the main plot"
Need to redirect the party towards plot
" Presentthem with an obstacle.
" Presentthem with informationthat prioritisessomethingelse.
" Forcethem onto the next encounter.
" Let them go anyway and meet the encounter not properly
prepared,
but makesurethat they aregoing to be ableto escapeby provision
of a way out.
Give them hints that they are going the wrong way
e Blank encounter.No informationaboutwhat they shoulddo next.
Give them emptiness.
o If they dont pick up the hin4 sendanotherNPC that will point
them in the right direction.
Can they still continue the mission?
" Do what the refereehasprepared(information-wise)
" Break the session(for re-planning= questionthemaboutthe
re-inventionandprepareadequatelyfor the next session"
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Appendix F

Emergent Narrative Scenario Back-Story
Backstory
10000 years ago
An alien survey vessel enters the Sol system searchingfor habitable planets for colonisation far
beyond the outskirts of their normal empire and detectsa breathableatmosphereon the water rich
third planet.Enteringorbit the sensorsrevealthe presenceof complexlife forms and early indications
of an intelligent indigenousspecies.The crew decideto land in order to take specimensas this world
looks highly promising.They land first in SouthAmerica and interactwith the original nativesthere.
There they erect a marker stoneto commemoratetheir first point of landing and their claim to this
world. They have the locals translatetheir words into the native script and carve it into the stonein
their own manner.They then movetheir ship acrossthe Atlantic to surveythe other continents,but as
they do so they notice that their shipsenginesare strugglingand so set down on the Giza plateaufor
repairs.Whenthey do so they find to their horror that native bacteriaareeatingaway at critical engine
components,the aliens technologybeing semi-organicin nature.They will not be able to take off
soonand furthermorethe earthly infestationis liable to get deeperinto the workings of the vesseland
eliminate all power. In order to preservethe ship they bury it within the rock of the plateauitself,
hermeticallysealingit in the stone.They activatetheir emergencybeaconand await rescue.
While they wait they proceedto collect samples,and interactwith the natives,who regardthem,after
an initial demonstrationof their powers,as gods.
Time passesand no help comes,unableto move freely outsidetheir spaceship(the oxygencontentof
the earth's atmosphereis too high, and eatsaway rapidly at alien tissues)they recruit the natives to
provide them with food and supplies.This is donethrough a priesthood,who are given accessto the
"gods" and certain artefactsof limited power. In time a temple complex is built up around the
entranceto the ship, and the ordinary natives never see the "gods" directly only the priests who
interpretthe god's wishesand instructthe populace.
After somegenerationshowever even the aliens age and in order to preservethemselvesthey seal
themselvesinto stasischambersand closeup the ship, putting in place safeguardsbetweenthe temple
and the ship to prevent nosy natives from interfering. (They cannot seal the tunnel as their rock
boring devicehasdegradedbeyondfurther usedueto bacterialinfection)

6000 years ago
With the rise of the ancientEgyptian civilisation and the subsequentexpansionof an organisedstate
in the area,the early pharaoh,comesupon the plateauof Giza and the magnificent Sphinx, already
weatherwomwith age,nearbyis a town and a templeof terrible demonworshippingmagicians.There
is a fierce battle and the local magicianscastterrible spellsat the pharaohsarmy before numberstell
and the magiciansflee into hiding and the temple is cast down and buried in the sand.The battle
passesinto Egyptian myth. The Sphinx as a great landmarkis one factor that causeslater Egyptian
leadersto build the pyramidsthere.
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However a religion that has survived4000 years does not just disappear.The cult leadersdisperse
aroundthe ancientworld, using the artefactsthey havebeenable to carry away to set up cells of the
cult whereverthey go. They find a world that tendsto persecutemagiciansand witchesand so the cult
goesunderground,awaiting the day when the godswill return.

50 Years ago
Passingthrougha sectorof supposedlybarrenspacea small alien scoutcraft picks up a faint distress
call and comesto investigate.The aliens technologyhas advancedsignificantly since the first ship
arrived and is even more dcpendantupon the organic components.As soon as they enter the
atmospherethey start to lose power and crash in the new Mexico desertnear the town of Roswell.
Over the next few days the air force recoversthe alien craft and a number of bodieswhich rapidly
decayin the earth's high oxygenatmosphere.Similarly much of the alien vessel,including its power
plant decaysover the next few days.What is left is un-poweredand incomprehensible,and is rapidly
hiddenawayby the governmentandendsup in the air forcessecretdevelopmentfacility in Area 51.

10 years ago
After yearsof study scientistsin Area finally manageto producea power supply that can work the
alien computerrenderingits recordsavailable,howeverthey are incomprehensible.

5 years ago

.

Deep in the Amazon rainforestthe ruins of an early Toltec city are being excavated,by Dr Y. In the
heartof the city's temple is discovereda stoneslab. On one side is an indecipherablescript, cut deep
into the stone with remarkable precision. On the other side, cut by stone tools is another
indecipherablescript, almost faded with age, beneath this, and clearly more recent are Toltec
pictograms.This slab causessome interestingdiscussionsin the archaeologicalcommunity. Dr Y
howeveris vilified for his translationof the Toltec pictograms.

years ago
Dr Y is picked up by the CIA and inductedinto their Area 51 programme.Their monitoring of the
scientific community spottedthat one set of script on his slab matchedthe pictograms;on the alien
computer.With this slab as a guide they are able to translatethey alien script to some degreeand
discoverwhat the scoutship was doing when it crashedto earth.

6 months ago
Having identified the location of the first ship as Giza, the CIA recruitsProfessorX, to assistthem in
locating it. He is able to recall the battle of the Pharaohwith the magiciansof Giza and locate the
likely site of their temple.
The CIA now plans to investigatethe temple site to seewhat they can discoverabout the first alien
landing.
In order to maintainsecuritythe CIA hasconstructeda teamof scientistsand otherpersonnelfrom the
Roswell project to investigatethe supposedlocation of the alien artefacts.Howevertheir team is not
asreliableasthey may suppose....
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Appendix G

Character definitions

Character 1:

Colonel Paul Radsinsky (expedition leader)
Physical characteristics, general information:
Gender:Mate
Nationality: American
Height: Tall
Body shape:Strongand muscular
Strength:Medium to high
Biography: (RPG/Conflict RPG)
The expedition leader is Colonel Paul Radsinsky,an ex air force special operationssoldier now
working for the CIA. He has been involved in the Area 51 project for someyears but purely in a
military capacity.He hasno specialskills in technologyor archaeology.
Now 45 yrs of agethis will probablybe his last operationalmission,before he retires to a deskjob at
Langleyor the Pentagon.In all the missionshe hascarriedout he hasneverleft a deservingand loyal
comradebehindor failed to achievehis objective.He is totally loyal to the USA and will do anything
to protectit.
Personality traits: (Video Games)
1. Brave
Although not suicidal, Colonel Radsinsky knows when and how to take risks.
2. Blunt
Considered rude by most of the people who had operated under his commandment, Colonel
Radsinsky believes that ranks are being established for a reason and that he doesn't have to be
considerate of other members of his squad as far as fhendship is concerned. Being rude also
encourage obedience and respect (sometimes) and leave no doubts on the hierarchy within the
group.
3. Focused
One mission equals one objective. Colonel Radsinsky believes that one of the reasons why he has
been so successful during his military career up to now is essentially due to his abnegation
towards the objective of a mission. He knows from experience that the missions that do not
achieve their objectives or fail to bring back brave and deserving soldiers home are the ones
whose objectives are either to broad or numerous or where primary objectives are ignored and new
objectives established while conducting a mission.
4. Intransigent
Colonel Radsinsky is intransigent in regards of what or who could interfere with the prime
objectives of a mission. If elements of the squads do not behave for the interest of the mission and
the United States of America, he would have no remorse in eliminating those elements. It
happened in the past and he is convinced that it is part of his duty, for the interest of his country
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andthe missionto preventnon-loyalsoldiersor untrustingencountersfrom putting the missionin
peril.
Quirks: (Video Games) [Deepenedpersonality without interfering with action decision of the
character]
1. Colonel Radsinskyis deeplyreligious and often pray god when in mission,sometimeseven
during battlefield action.
2. Colonel Radsinskyhas a deepaversionof the unknown.His missionsare carefully planned
and subjectto very little improvisationon the interventionground.
Priorities: (RPG/Conflict RPG)
1. Preserve the lives of all team members (excepting those who may turn out not to be loyal
American citizens)
2. Protect humanity from any alien threat
3. Preserve the secrecy of the mission
4. Recover any alien technology discovered
How the character helps to define, belongs to the environment? (interactive theatre)

In this particular story Colonel Radsinsky should help to define the environmentby acting and
guiding the different membersof the party with caution. The environmentis unknown to all the
membersof the squadand is potentially very dangerous.Although it is supposedthat Alien life is by
now totally extinguished,the CIA does not possessenough information on alien technology to
confirm such supposition.On anotherhand, the squadalso expectsto face all kind of deadly traps
possiblydesignedby ancientEgyptianprieststo preventforeignersto accessthe "gods".
How the character chooses to be in the environment,
theatre)

what are Its objectives? (Interactive

Colonel Radsinsky'smotivation to be in the environmentis clear andjustified by him being part of
the squadand the leaderof the mission.
His main objective in regardsto the environmentis to explore it until he finds somethingsignificant
worth of military value that would justify the whole mission. Leavethe environmentand make sure
no one elsethan the US forcescan accessthe environment.If suchtask impossiblethen destroysthe
environmentso no onecan accessany interestingdiscovery.
Occupation: (Interactive theatre): CIA groupleader
Occupational activities: (Interactive theatre):
1. Give orders
2. Decide on team strategy
3. Decide on individual strategy
4. Dispatch teams
5. Express warning
6. Get respected
7. Ask Translation

Passion:(Interactive theatre): The successof the mission
Origin of passion:(Interactive theatre): Loyal andcommittedto the US government
Foible: (Interactive theatre): Personalglory and ambition
Virtues: (Interactive theatre): Honourand loyalty
Constraints: (RPG/Conflict RPG)
1. Cannot read hieroglyphs
2. Cannot read Alien language
3. Do not want to die
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Emotionecring (Video Games / Freeman):
Character deepening elements: (Video Games)

Emotional pain & regrets: Colonel Radsinskylost tragically his wife severalyears ago in a car
accident.He sincethen acceptedand volunteeredfor the most dangerousmissionshe could possibly
be involved in. His secretmotive is to get as high as he can in the Americanmilitary hierarchyso he
canjustify to himself somehowthe time he dedicatedto the army and how worth that time spentin
missionwasworth over the time he didn't spentwith his late wife during their life together.

Character 2:

Lieutenant Joe Bellini (second in Command)
Physical characteristics, general information:
Gender: Male
Nationality: American
Height: Tall
Body shape: Strong and muscular
Strength: High
Biography: (RPG/Conflict RPG)
Lieutenant Joe Bellini is a technical operative of the air force attached to the CIA operation to Giza.
Joe Bellini is a technical wizard and has been working on the alien technology from the Roswell crash
since the Americans were able to build a power source to make it work. He has picked up some of the
alien language in the process of working with Dr Mike Brighton

His role in the missionis to assessany alien technologyfound to determineif it is safeto remove,and
what items if there is a limit on weight and size should be removedfirst. Joe Bellini is loyal to the
USA, andfocussedon achievingthe CIA mission.
Personality traits: (Video Games)
1. Nervous possibly subject to panic: LieutenantJoeBellini is a technicaltype of personand
his position in the army has so far been more justified by his technical abilities and
knowledgethan his military achievements.LieutenantBellini has never beenimplicated in
significant terrain mission since he joined the Air Force, let alone a dangerousone. His
assignmentto this missionhasbeendecidedaccordingto his knowledgeon alien technology
and it is believed that the strong leadershipof Colonel Radsinsky will compensatehis
inexperiencein terrain situation.His position as the secondin commandis only justified by
the fact that the squadis composedof only threemilitary figures,one of which is the mission
commanderwhile the other one is just a simple soldier with no technical knowledge or
expertise.
2. Loyal: Despitehis inexperience,LieutenantBellini is trustedto be loyal to his country and
the United State of America. Indeed, Lieutenant Bellini feels extremely grateful to the
pentagonto havebeenassignedto deal with alien technology.He hasno interestwhatsoever
in betrayingits country if he wants to collect in the future the benefitsof working on such
technology.
3. Individualistic: Although loyal to the causeof the squadand the squaditself, Lieutenant
Bellini is before all part of the mission becausehe believesthat being the first to discover
andunderstandalien technologywill give him the leadingedgein order to participateon any
developmentmadeon it. He hashigh ambitionsandplays in his interestfirst. It is clear in his
headthat he is not thereto sharethe discoveryof technologywith the scientistson board for
the secretoperation,he will try to get the maximuminformationpossiblefrom them without
revealingthe extendof his own knowledge.
4. NaTve:Lieutenanthas proven in the past in his army career to be subject to influences.
Although this charactertrait is not ideal for this type of mission,the peoplein chargeof this
mission prefer to incorporatesomeonethat will be easily convincedif -the argumentsare
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rightly presentedthan a strong headedtechnical expert that might prove to be a potential
problemto deal with oncethe missioncompleted.
Quirks: (Video Games) [Deepenedpersonality without interfering with action decision of the
character]
1. Has a high pretensionas far as his physical aspectis concerned.Fancy himself as a
good-lookingmanwho can seducewomenvery easily.
Priorities: (RPG/Connict RPG)

1.
2.
3.
4.

Discoveralien technology.
Identify its purpose,anddetermineif it is safeto remove.
Recoverall technologypossible.
Preventthe destructionof any alien device(valueto humanityoutweighsotherconsiderations)

How the character helps to derine, belongs to the environment? (Interactive theatre)
Although not in his environment, Lieutenant Bellini's role as a member of the squad will help in
defining the environment when dealing with alien technology. His knowledge and expertise will help
in giving a new and thorough dimension to the alien technological aspect.
How the character chooses to be in the environment, what are its objectives? (Interactive
theatre)
Lieutenant Bellini chooses to be in the environment voluntarily as he sees in this mission the
opportunity to get involved in some great development projects. Although he is nothing like a
courageous and brave military person, Lieutenant Bellini believes that the team of experts that
accompany him should prevent him to be exposed to dangerous situations.

Occupation: (Interactive theatre): Secondin command
Occupational activities: (Interactive theatre):
1.
2.
3.
4.
5.

Expressorderson what to removefrom the ship
Decideon individual strategy
Expresswarning
Ask Translation
Preventthe destructionof the alien technology

Passion:(Interactive theatre): The finding of groundbreakingtechnologies
Origin of passion: (Interactive theatre): The perfect launching pad for a career and potentially
future commercialactivities
Foible: (Interactive theatre): Selfishand naive
Virtues: (Interactive theatre): loyalty
Constraints: (RPG/Conflict RPG)
1.
2.

Cannot read hieroglyphs
Do not want to die

Emotioncering (Video Games / Freeman):

Character deepeningelements:(Video Games)
Regret: Regretsto have come and volunteeredfor the mission when things start to becomea bit
dangerous.Regretto havefound his limits so early in his life and to havebeenso naive in regardsto
the dangerinvolved in that type of operation.
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Character 3:

Dr Brighton (The Vilified Archaeologist)
Physical characteristics, general information:
Gender: Male
Nationality: American
Height: Medium height
Body shape: Thin
Strength: Weak
Biography: (RPG/Conflict RPG)
Dr Brighton is a young professor assistant from New York He has a doctorate in archaeology from
Harvard in the US and a speciality in ancient South American
Cultures. He is the original translator of the alien language and as such is a necessary person to have
along in order to translate any writings found.

Dr Brighton is most excited about this mission, as successwill prove that there is a link between
aliens and the tablet he found in Brazil, and could be one of the most important discoveries
humankindhasever made.He believesthat the aliens,being more advancedthan us must be benign
in their intentions, and that in time their existencemust becomepublic knowledge. Recovery of
artefactsis onestepcloserto establishingcommunicationswith the aliens.
He hatesProfessorCamberrawho led the campaignin academiato destroyhis careerfollowing the
publicationof his translationof the "toltec" slab.This is increasedby the fact that ProfessorCamberra
hasnot hadthe decencyto apologisenow that he can seethat Dr Brighton wasright all along.
Personality traits: (Video Games)
1. Passionate: Dr Brighton is a passionateperson and passion is very much part of his
personality.He wouldn't have gonethat far in his research,studiesand work if it were not
for his passion of archaeology.The fact that Dr Brighton is passionatecan lead him
sometimesto excitementor overexcitemcnt.That's how he endedup in a fierily argument
with ProfessorCarnberrawhen carried away by his excitementhe exposeda theory on a
possiblealien languagewhile still not possessingenoughproofs to back the theory up. Such
passionfor his researchhasalready,in the past,pushedDr Brighton to take risks for the sake
of science.Despitelocal adviceof not going, he decidedto crosshalf of an hostile Brazilian
jungle on his own to find an ancient"Totec" he suspectedwould be situatedneara sourcein
the middle of thejungle. His passionis often translatedinto an unreasonable
curiousness.
2. Not forgiving: Dr Brighton is a personto speakhis mind and can showsdeterminationwhen
needed.In shortshe is not the type of personthat would leave mattersunresolved.Although
a generallygoodpersonand in any casespiteful, Dr Brighton has still not forgiven Professor
Camberra'scritics and his attemptto ruin his career.That you don't agreewith someone's
idea is after all somethingthat is inevitable and common in the scientific and research
community,however,trying to ruin somebody'scareerto prove a point is unacceptable.Dr
Brighton promisedhimself that one day or anotherhe would make ProfessorCamberrapay
heavily for his defiance.
3. Militant: Dr Brighton is a militant at heart,namea causeand you would certainly find out
that be is actively engagedwithin that cause.Global warming, AIDS in Africa, Whale
hunting in the Nordic countries are all causeswhere Dr Brighton is an active member.
Although being employedby the CIA for this mission, he still thinks it is the American
government'sduty to makethe matterof Alien technologypublic and recogniseits existence
within the Area 5 1. He hasbeenmilitating and expressedhis opinionson the matter for some
times with his different superiors.For this reasonColonel Radsinskyhas been advisedto
keep an eye on him. The only reasonfor Dr Brighton to be part of the mission lies in the
simple fact that he is the one who made the first alien translationand knows the language
better than anyoneelse within the CIA, he could be an important assetif the squadfinds
more samplesof Alien language.
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4. Franc: Let's face it. If Dr Brighton would have beenplaying the researchgamebetter and
bent down in respectto ProfessorCamberrawhen it was advisedto him, his careercould
havebeenvery different. However,this is not part of his personality.Contrarily to Professor
Camberrawho is an eminent researcherworking with an impressive team of research
assistantsand usedto diplomacy,Dr Brighton prefersto considerhimself as independentand
like to seefor himself ratherthanplacingjudgment on what is beingreportedto him. For that
reasonDr Brighton does not use diplomacy and deals with people in an open and franc
manner,whateverthe consequences.
Quirks: (Video Games) [Deepenedpersonality without interfering with action decision of the
character]
1. Talk in a sarcasticmanner.
2. Whistle when nervous
Priorities: (RPG/Conflict RPG)

1.
2.
3.
4.

Discoveralien artefacts
Communicatewith the aliens
Make the alien existencepublic knowledge
Preservehumanityfrom any threat

How the character helps to define, belongsto the environment? (Interactive theatre)
The fact that Dr Brighton establishedthe link betweenthe Brazilian "Totec" and Alien language,as
well as being the first and certainly only expert in the world in understandingand generatingthe
languagemakes him belonging to the environment.Furthermore,his presence,intervention and
explanationsin regardsto Alien languagewill help in defining the environmenttoo. Dr Brighton is
going to be essentialin defining the environmentonce inside the spaceship, sincehis knowledgeof
the languageis going to help in revealingmoreaboutthe Alien civilisation.
How the character chooses to be in the environment, what are its objectives? (Interactive
theatre)
Dr Brighton seesbeing part of the team as an achievement and an incredible source of excitement too.
He is, at the end of the day the one that discovered and translated the Alien language and feels
somehow as if he sort of owns it. His motivation for being in the environment are immense, he is
driven there by passion and curiousness but also the desire to be one of the first to have access to
Alien civilisation. His objectives are simple, help the squad in gathering information about Alien
technology and civilisation, ideally make contact with Aliens if possible and ultimately make the
existence of Aliens public.
Occupation: (Interactive theatre): Researcher, Specialised in ancient languages
Occupational activities: (Interactive theatre):
1. Decide on individual strategy
2. Protect the human race
3. Bring back proof of the alien's existence
4. Communicate with alien

Passion:(Interactive theatre): Learnmoreof the Alien civilisation
Origin of passion:(Interactive theatre): Bring it to the public eyeand be recognisedas the one who
discoveredand conqueredthe Alien civilisation. Do with Aliens what Champelliondid with Egyptian
pharaohsat the beginningof the century.
Foible: (Interactive theatre): Excessiveenthusiasmcanlead to unreasonable
behaviour.
Virtues: (Interactive theatre): Ethically correct.
Constraints: (RPG/Conflict

RPG)

No languageconstraints
1. Do not want to die
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Emotioncering (Video Games / Freeman):

Character deepeningelements:(Video Games)
Ashamed: Dr Brighton is actually ashamedof how foolish he has been as a young researcherand
how people like ProfessorCamberrahave taken advantageof him, exploiting his findings as there
badly
his
him.
He
and
suffered
psychologically
almost
gave
up
research
actually
own while mocking
of the whole incident. In his mind, the only way to regain his soiled honour is to prove to the world
that he was right about the alien languagesystemand that ProfessorCamberrain particularly was
do
findings,
his
from
he
have
Then
the
the
opinion
gained
on
public
advantage
would
given
wrong.
his best to totally ruin ProfessorCamberra'sreputationas a seriousresearcherand presenthim as
conservative,afraid of the future and senile.
Character 4:

Professor Camberra (Leading Egyptologist)
Physical characteristics, general information:
Gender: Male
Nationality: South African
Height: Tall
Body shape: Thin
Strength: Very weak (old)
Biography: (RPG/Conflict RPG)
Professor Camberra is an aged and respected Egyptologist only recently brought in to the Area 51
has
been
knowledge
his
Egyptian
has
been
brought
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because
He
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extensive
of
project.
is
being
He
Giza
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of
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able
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brought along because of his expertise and skill in excavations and knowledge of early Egyptian
languages.

ProfessorCamberrais still in a stateof someshock following the revelation of the prehistoricalien
presenceon earth and his sanity has been somewhatshakenas a result, although he still doesn't
believe in it and consider the idea as pure heresy.Much of what may be found will challenge
establishedhistorical record. However he has been assuredthat the alien involvement will never
remainpublic and that to assistin the cover story he will be able to report on the ancientruins in so
far as they are not connectedto the alien presence.This would in itself be a greatdiscovery,which
would win him world renown. Of coursethis is dependantupon the alien elementremainingsecret,
clearly he would be either mockedif it were found out that he was part of an expeditionlooking for
ancientaliens,or humiliatedif their actualpresencewere confirmeddue to his earlieroppositionto Dr
Brighton's assertions.Anyway he is surethat they are not going to discover anythingthere and that
this whole expeditionis doomedto fail, however,he hasall interestsin being part of it.
Personality traits: (Video Games)
1. Manipulator: ProfessorCamberrahas beenon the scenefor a long time now; he
knowsthe tricks andtechniquesof diplomacy.He knows also that in today's society
the best and only way to get somethingis to use those techniquesto push people
againsteachother in order to achievewhat you are seekingfor. He hashoweverno
problem of conscienceand actually believes that showing signs of conscienceis
actually an admissionof weakness.Lying is okay as long as it is doesnot interfere
with long term plans.
2. Coward: Needlessto say that ProfessorCamberrais also far to be a hero. His
changesof opinionsand sidesare somewhatfamousfor who knowsaboutthe world
of Egyptology.He often, in the past,took position in favour of the strongestparties,
only to change side when things would not work in his favour. He somehow
managedhis careerthat way and managedto get wherehe is mostly due to political
placements.Although his double face has helpedhim to build his career,the times
have changedand anotherof thosetrick could possibly terminateshis careeras an
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academicand museum curator. It is essential for him to demonstratethat the
positionhe took againstDr Brighton was correctandjustified.
3. Self-interested:The prospectof, at the sametime, finish off to ruin Dr Brighton's
career and regain a certain scientific reputationby discoveringa major piece of
for
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the
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more
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they do exist, thing he doesn't believe in anyway, he negotiatedwith the CIA for
the exclusiverights to commenton new Egyptian discoveriesin the templeand the
insurancethat the American governmentwill not go public on the alien matter
(Which he is surethey won't anyway).The American governmentwill take careof
Dr Brighton and make sure he does not reveal anything of sensitive matter by
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he
is
him
a
two
career
either
quiet
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nice
academic
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options,
and
good researchcentreor he will not be publishedanywhereand will get a reputation
of conspiracy theorist that would end his career or worse. In any case, if the
situationrecommendsit, he will himself make sure that nothing of academicvalue
in regardsto the existenceof aliensis madepublic.
4. Uncertain: ProfessorCamberrahas not enjoyedthe smoothestof rides in the last
20 years or so; he slowly lost most of the confidence that made him a very
convincing researcherand a leading Professor. He is nowadays very much
pessimistic in regards to his own abilities to deliver a good and appropriate
judgment and has developed over the last few years a certain difficulty in
committing himself and making decisions.Generallybalancingthe for and against
of every important decisionuntil someonemakesa decision for him. He has also
startedto consult a psychologistin the last few month in regardsto that issueand
fears for his own sanity, all of which is unknown to the CIA servicesthat have
mountedthis operation.
Quirks: (Video Games) [Deepenedpersonality without interfering with action decision of the
character]
1. Repeatoften the samestory
2. Speakswith a very poshaccent
Priorities: (RPG/Conflict RPG)
1. Preventknowledgeof the aliensbecomingpublic.
2. Discovereverythingpossibleaboutthe ancient"magicians"culture
3. Remainsane!
How the character helps to define, belongs to the environment? (Interactive theatre)
The character perfectly belongs to the environment since he is a Egyptologist. He also helps to define
the environment in the first part of the game when the squad has to deal with exploring ancient
Egyptian temples. His knowledge of the environment will bring depth and clarity to the environment.
How the character chooses to be in the environment, what are its objectives? (Interactive
theatre)
The motivations and objectives for the character to be part of the environment are quite well
established. From an archaeologist perspective, that's where he belongs and the prospect of making
ground-braking discovery is the main source of motivation. From a career perspective, being part of
this expedition is a chance to finish off research rival Dr Brighton.

Occupation: (Interactive theatre): LeadingEgyptologist
Occupational activities: (Interactive theatre):
1. Decide on individual strategy
2. Prevent the knowledge of Alien culture to go public
3. Bring back proof of the ancient magical rites' existence
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Passion:(Interactive theatre): Discovereverythingof interestaboutthe ancientEgyptianculture.
Origin of passion: (interactive theatre): He is an Egyptologistand a major discoverywould give a
boostto his fading career
Foible: (interactive theatre): Selfishand self interested,mentallyweak,pride
Virtues: (Interactive theatre): His determinationfor successis enormous;this is his last chanceto
makeany lastingeffect on his scientific community.
Constraints: (RPG/Conflict

RPG)

1. CannotunderstandAlien Language
2. Do not want to die
Emotioncering (Vidco Games / Freeman):
Character deepening elements: (Video Games)
Regret: Professor Camberra actually regrets what he did against Dr Brighton. He thinks he has
overreacted and should not have done what he has done to him, especially since it has failed and Dr
Brighton is still an active member of the community. Professor Camberra thought Dr Brighton was
another of those cocky young doctors who think that they are going to revolutionise the world, he was
wrong and Dr Brighton has shown real charisma and dignity in their argument. He knows he should
have calm down the matter and apologise when he had the opportunity to do so a couple of years ago
when Dr Brighton let the door opened to solving the different between the two men. However pride
and reputation were taken into account and apologises never came.

Character 5:

Doctor Maria Collimore (Professor assistant)
Physical characteristics, general information:
Gender: Female
Nationality: American-Egyptian
Height: Tall
Body shape: Thin
Strength: Strong
Biography: (RPG/Conflict RPG)
Born of an American mother and an Egyptian father, Dr Maria Colimore is Professor Camberra's star
pupil and openly loyal to him. He has insisted that she is necessary for any expedition to help him
with notes and analysis. However Dr Maria Colimore is also a member of an ancient cult, descended
from the magicians of Giza, who believes that the time is right for the ancient gods to awaken. She
hopes that she will be able to enter the inner sanctum of the gods and arouse them from their sleep of
millennia, she will then be elevated to their high priestess with rulership over mankind in the service
to her gods.
Dr Maria Colimore is skilled in Egyptology and hieroglyphics and can also read and speak the alien
language. She is also possessedtwo "magic" items handed down through the centuries. A
ring that
can project from lightning and an amulet that both provide shielding and identification to the gods.
She has no real knowledge of what lies beyond the fabled temple of the gods however and will have
to react as the others to the discoveries as they are made.

Personality traits: (Video Games)
I. Loyal: At least to ProfessorCamberra.He was the one who interviewed her when she
seekingfor a job in Egyptology, he offered it to her despiteher lack of academicrecord in
the subject, thinking that her passion for ancient Egyptians would compensateher weak
researchbackground.Sheis a womanof charismaand can be blunt from time to time but on
anotherhandshecanbe loyal to the onesthat havehelpedher in the past.
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2. Fanatical: Sinceshewas a little girl, her only role modelswere the ancientgods.Shegrew
is
faith
Her
has
to
them.
such
thought
them
a
privileged
place
next
she
and asalways
up with
that shedecidednot to go to studyEgyptologydespiteher knowledgeandbackgroundon the
her
have
Egyptology
teaching
that
thought
perverted
that
would
university
she
sole reason
faith with pseudoscienceand beliefs of ancientcivilisations and possiblymakea mockeryof
her ancientgods.Shebelievesthat it is time for the gods to be awakenand she is ready to
sacrifice herself for them. Only the concreteproof of alien existenceand strongpersuasion
could makeher changeher mind in regardsto the godsand their existence.
3. Brave: Brave might not be a word strongenoughto describeDr Maria Collimore. Nothing
dangerous
for.
Give
be
her
order
to
any
to
seeks
seems
something
she
and
risk
scare
seems
been
has
in
She
knows
be
first
the
good with the
she
action.
one
of
certainly
and shewould
gods in the past and that she servestheir cause,if she comesto die it is becausethe gods
wantedto haveher with them.Sheis not scaredto die.
4. Sentimental: Often people hide their feelings and display an alternative image to their
character.This is the caseof Dr Maria Collimore. Despite severalshort relationships,she
has
herself
found
to
the
she
once
she
committed
abandon
everything
right
person;
never
found the one that would show her passion,love and synergy.Shemight be determinedbut
love could directly influenceher decisionif shewas going to meetit.
Quirks: (Video Games) [Deepenedpersonality without interfering with action decision of the
character]
1. Dark: Sheis a dark personand can sometimeslook like shehasa murderer'smind. Shelike
blood and monstersand likes to talk about it. More often than not in order to scarepeople
aroundher and get the imageof a spookygirl associatedwith her.
Priorities: (RPG/Conrlict RPG)

1. Awaken the gods,all other considerationsare secondary(even at the cost of her life, since
they can resurrecther, however she must remain alive at least until she has a chanceto
awakenthem)
2. Preservethe secrecyof the cult
3. Recoverany magic items(alien technology)for the cult.
How the character helps to define, belongsto the environment? (Interactive theatre)
Her knowledgeof Egyptologyand moreparticularly her knowledgeof ancientgodswill help to
definethe environment,especiallyareasof cult and religious practices.
How the character chooses to be in the environment, what are its objectives? (interactive
theatre)
Her motivations for being in the environment are clear and her objectives is to awake the gods so they
can rule once again on earth as they did thousands of years ago. Find the gods and address them.

Occupation: (Interactive theatre): Researchassistant/ Ancient cult mcmber
Occupational activities: (Interactive theatre):
1. Decide on individual strategy
2. Prevent the secrecy of the public
3. Bring back proof of the ancient magical rites' existence
4. Awake the gods
5. Not afraid to die

Passion:(Interactive theatre): Awakenthe gods
Origin of passion:(Interactive theatre): Faith
Foible: (Interactive theatre): Could be influencedby someoneshetrust
Virtues: (Interactive theatre): Determined
Constraints: (RPG/Conflict RPG)
No language constraints
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Emotioncering (Video Games / Freeman):
Character deepening elements: (Video Games)
Hiding a secret: She is the member of a cult dedicated to the Egyptian ancient gods, Ultimately she is
ready to sacrifice herself for the gods to awake and run the world again.
Character 6:

SergeantDave McLean (The bag carrier)
Physical characteristics, general information:
Gender: Male
Nationality: British
Height: Tall
Body shape: Very strong
Strength: Very strong
Biography: (RPG/Contlict RPG)
Sergeant Dave Mc Lean is a CIA operative, ex Navy Seal, assigned to the Area 51 project. He has
been working there for 10 years providing security for the facility and muscle for operations that it
has been necessary to carry out.

In fact he is actually an agentof M15 that hasbeenput into place in the US yearsago during the cold
war when Britain suspectedthat the US was concealingweaponresearchprogrammesfrom its allies,
in fact the suspiciousactivity turnedout to be the work relatedto the Roswellcrash.
SergeantDave Mc Lean is well liked and trustedby the Area 51 staff and as suchhas for sometime
been able to pass information out of the facility to the British governmentincluding the alien
language. With this information they have been able to build a detector to pick up alien
communicationsand listen in to the alien distressbeaconand readwhat it was saying.In addition to
the call for help that the Roswell ship picked up it periodically also transmitsthe alien commanders
report, sentjust in casethey didn't make it, that earth is a fertile world ripe for colonisation,it will
howeverneedsomeplanetaryengineeringto reducethe oxygen contentof the atmosphere,this will
sadly causethe death of most animal life but plant life should survive and will provide a viable
biospherethat canbe populatedwith alien animals.
The British governmentis clearly concernedabout this, since anotheralien vesselcould pick up the
transmissionand earthcould not repel the aliensif they decidedto colonisethe planet.It is thereforea
priority to shutoff this beacon.Unfortunatelytheir detectoris non-directionaland so they were unable
to locate the source.They must rely on the American mission to locate the alien ship and hope that
their operativecanshut down the beacon.
Personality traits: (Video Games)
1. Double faced: SergeantDave Mc Lean has no problem being nice with someonewhile
thinking of his next move to trick that person.He is a specialagentof the British M15 and as
a spy is very well trained at lying and manipulatingpeople's impressionsand opinions of
him. He has no consciencewhatsoeveras far as the peoplepart of the squadare concerned.
The only thing that mattersis the beaconand his cover. In other word, do whateveryou can
do achievethoseobjectivesand useanyoneyou needto for it.
2. Ruthless: The first rule of his mission is that no emotionshouldinterferewith the mission.
Similar missionshavebeenconductedbeforewherehe had eitherto befriendor befriend and
eliminatepeoplethat could have interferedwith his mission.He hasgot one aim and no one
must discoverhis cover,the unfortunatewho will uncoverhim would haveto die, whoeverit
is.
3. Controlled / calm: He hasbeentrained to be the best and get the best out of any situation.
SergeantDave Mc Lean's decisionsare alwaysthe right onesfor the goals and causeshe is
involved in. He nevermakesmistakesand alwaysmanagesto keepp his cover.He is calm in
any situation and do not let fear or passionalter his decision-making.He has especially
trained himself and gatheredinformation about the other membersof the party to actually
makethe right decisionswhen needed.
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4. Loyal: SergeantDave Mc Lean is before all, loyal to the queenof Britain. Although h has
beenworking inside the American military system for years, he has never done anything
than servingher majestythe best he could, often risking his own life in the action.Nothing
could makehim changehis mind in regardsto his mission.
Quirks: (Video Games) [Deepenedpersonality without interfering with action decision of the
character]
1. Quiet: SergeantDave Mc Lean doesnot say much generally,however,when he speaks,his
words aremeticulouslychosenand alwaysthe right onesfor the situation.
Priorities: (RPG/Conflict RPG)
1. Discoverthe alien beacon
2. Shutdown or destroythe beacon,all otherconsiderationsare secondary
3. Preservehis cover
How the character helps to derine, belongs to the environment? (Interactive theatre)
The character will help in defining the environment when or if the Alien beacon is discovered. He is
the only one aware of the existence of the beacon and will bring a lot of information that will help to
define the environment and justify himself in regards to how he belongs to the environment.
How the character chooses to be in the environment, what are its objectives? (Interactive
theatre)
Primary objective is to discover this beacon, so he has all interest in being very co-operative with the
rest of the expedition until he finds the beacon. Being co-operative will also keep his cover safe.

Occupation: (Interactive theatre): Bag Carrier (British agent)
Occupational activities: (Interactive theatre):

1. Decideon individual strategy
2. Preventthe secrecyof the public
3. Shutdown / destroyalien beacon
Passion:(Interactive theatre): Switch off the beacon
Origin of passion:(Interactive theatre): Loyalty to the Queenof Englandandthe humanrace.
Foible: (Interactive theatre): None
Virtues: (Interactive theatre): Savethe humanracefrom alien invasion
Constraints: (RPG/Conflict RPG)
1.

Cannot understand hieroglyph

Emotioncering (Video Games / Freeman):
Character deepening elements: (Video Games)
Hide a secret: He is not who he pretends to be and could potentially be much more of a key player
than the other member of the squad would think at the first impression.
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Appendix H

Character personalities

Role: Lieutenant Bellini
ID: 2

Role: Colonel Radsinsky
ID: 1
Emotion
Love
Hate
Hope
Fear
Satisfaction
Relief
Fears-Confirtned
Disappointment
Joy
Distress
Hamy-for
Pity
Resentment
Gloating
Pride
Shame
Gratification
Remorse
Admiration
Reproach
Gratitude
Anger

Threshold
8
5
3
8
8
5
5
5
8
8
9
8
9
5
7
4
5
10
8
3
7
3

Decay
8
5
7
3
3
5
5
5
3
5
5
5
5
5
7
7
5
10
8
7
10
7

Emotion
Love
Hate
Hope
Fear
Satisfaction
Relief
Fears-Confirmed
Disappointment
Joy

Distress
Happy-for
Pity
Resentment
Gloating
Pride
Shame
Gratification
Remorse
Admiration
Rgroach
Gratitude
Anger

Threshold
3
5
8
3
5
4
5
3
3
3
4
4
4
5
3
3
2
3
3
3
7
4

Decay
7
5
3
7
5
4
5
5
5
5
5
6
5
5
7
7
6
6
7
7
7
8
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Role: Professor Camberra
ID: 4

Role: Dr Brighton
ID: 3
Emotion
Love
Hate
Hope
Fear
Satisfaction
Relief
Fears-Confirmed
Disappointment
Joy
Distrvss
Happy-for
pity
Resentment
Gloating
Pride
Shame
Gratification
Remorse
Admiration
Reproach
Gratitude --Anger

Threshold
4
3
2
9
7
5
5
3
2
8
9
7
7
5
5
2
5
10
10
3
4
3

Decay
8
7
7
2
4
5
5
5
6
5
5
3
5
5
10
8
5
10
2
7
10
7

Threshold
2
2
3
10
3
5
3
8
10
10
to
10
10
5
8
8
8
2
2
8
9
8

Anger

Decay
2
7
2
5
4
5
5
4
6
5
5
2
5
5
10
8
5
to
2
4

Threshold
8
2
7
1
4
5
5
4
2
2
10
10
10
5
2
2
2
10
10
2
10
2

Role: SergeantMC Lean
ID: 6

Role: Dr Maria Collimore
ID: 5
Emotion
Love
Hate
Hope
Fear
Satisfaction
Relief
Fears-Confirmed
Disappointment
Joy
Distress
Happy-for
Pity
Resentment
Gloating
Pride
Shame
Gratification
Remorse
Admiration
Reproach
Gmtituda
Anger

Emotion
Love
Hate
U02C
fear
Satisfaction
Relief
Fears-Confitmed
Disappointment
Joy
Distress
Happy-for
Pity
Resentment
Gloating
Pride
Shame
Gratification
Remorse
Admiration

DecaX
8
7
5
1
5
5
5
2
6
5
5
2
5
5
2
1
5
10
10
5
2
5

Emotion
Love
Hate
Hope
Fear
Satisfaction
Relief
Fears-Confirmed
Disappointment
Joy
Distress
Happy-for
Pity
Resentment
Gloating
Pride
Shame
Gratification
Remorse
Admiration
Reproach
Gratitude
Anger

Threshold
8
8
3
8
8
5
5
8
8
8
9
8
95
10
to
5
to
8
8
10
10

Decay
8
5
7
3
3
5
5
8
3
5
5
5
5
5
7
7
5
10
8
4
10
4
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Appendix I

Double appraisal code

The reactive process The implementationof the doubleappraisalis carriedout at the reactivelevel via the
appraisalof eventsfor emotionalreactions.The codebelow, in order to illustrate the
process,showsa small part of the implementationdevelopedfor this thesis.
The
TOM-appraisal
method.
-

This methodis called in the coping mechanismand evaluatesthe impact of an event
on an emotionalmind representedin the process.In the caseof the implementations
developedin this work, the mind usedin the double appraisalis a representationof
the minds of either the agent or other agents. These representationsare totally
independentfrom any agents,and thereforedo not interferewith the agentsactions
anddecisions.
The function matchesany given event to eventsavailablein the XML databasethat
defineseachagent.If an eventmatches,it is usedto generatean emotionalreaction.
The event pool is then cleared in order that it does not interfere with further
appraisals.
public

TOMAppraisal(Event
void
Reaction
emotionalReaction;

event)

MatchEvent(event);
emotionalReaction
-- emotionalReactions.
if(emotionalReaction
I- null)
GenerateTOMEmotions(event,
emotionalReaction);
clearo;
_eventPool.
Get emotional
reaction
If emotional
reaction
Generate
emotions.

exists
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The coping mechanism:

The coping mechanismfirst accessesa set of valued actionspreviously selectedvia
SelectActionoin the action tendenciesclass.It assignsan eventto theseactionsand
makesthem directly appraisablevia the TOMappraisalo. The method selectsthe
actionthat scoredthe highestemotionalimpact for processing.
public

(
Copingo
void
ValuedActionSet
Actions;
(null,
ValuedActionf]
null,
null);
_actions
ValuedAction
va - null;
Event
null;
_event
float
0;
vaValue
float
TOMValue
0;
float
BestValue
0;
ValuedAction
BestAction
- null;
TOMAction
- null;
TOMActiontl _TOMAction
ACtionList
null);
- (null,
0;
- new EmotionalState
_TOMState
TOMState
_emotionalState;
length;
ActionSetLength
Int
_actions.
Actions
for(int

SelectAction(_emotionalState);
i-0;_actionTendencies.
i<
ActionSetLength
; ! ++)(
GetValuedAction(i);
- Actions.
_actionstil
va if(va -actionsUb
null)[
vaValue
- 0;

I
else[
event - ActionToEvent(va);
TOIFAppraisal (_event);
TONValue -- TOMState. GetEmotionimpacto;
TOMAction - new TOMAction(va,
TOMValue);
ActionList[il
- _TOMAction;

for(int

i-0;
1<
if(ActionList[l]

ACtionSetLength
-- null)(

;

i++)(

else(
if(ActionList[i1.
GetTOmValue 0>
BestValue)f
BestAction
GetValuedActiono;
- ACtionList[i].
BestValue
GetTOMValueo;
- ACtionList[iI.

_selectedAction

- BestAction;

Initialise
values
do
For every
action
Get valued
action
If
valued
action
exists
Convert
to
valued
action
Appraise
event
from
Get Action
emotional
Add action
list
to action
End if
End for
For

do
every
action
If
Action
current
exists
If
action
value
> best

event
Impact

value
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Best
Best
End if
End if
End for

action
value

Selected

= Best

action

get best
get value

valued
action
from action.

Action

The action to event mechanism:
This function generatesan event from any given action, such that it can be appraised
as part of the coping mechanism. The action is always turned against itself so that the
agent can appraise it as if directed towards itself.
private

Event ActionToEvent(ValuedAction
va)(
Event
e;
String
subject
null;
String
action
null;
String
target
_self;
0;
actionValued
- va. GetACtion
StringTokenizer
st - new
0,0(n);
toString
StringTokenizer(actionValued.
if
(st. hasMoreTokenso)
action
- st. nextTokeno;
target);
action,
enew Event(subject,
return
e;

Initialise
values.
from valued action
Get String
from Valued action
Get action
Get event from action
token

string

The action selectionset mechanism:
This function checksavailableactionsfor a value and a relevanceto the process.A
processedaction is then created and is composedof a valued action, a float
(intensity),a Booleanstateand a position (int). If the slot in the valued action set is
emptyor null, then the processedaction is addedin the slot, and its stateis turnedto
true suchthat it canreplaceitself until all the slotsare full. If the slots are all full and
more actionsneedto be processed,the lowest action intensity is selected,and if the
new value is higher, it replacesthis. It is finally compiledin an array that is returned
as the type for the coping mechanism.The valued action set is invoked at the
beginningof the coping mechanismand the actionsselectedfor doubleappraisalare
thoseselectedby this mechanism.
public

ValuedActionSet
SelectAction(EmotionalState
It;
Iterator
Action
a;
ValuedAction
va;
lowestAction
ProcessedAction
- null;
ValuedActionSet
ValuedSet
- null;
lowestintensity
float
- 100;
int
lowestPosition
- 0;
ValuedActionSet
Set - null;
ProcessedAction[I
selectedActions
(null,
ValuedAction[I
Act7lons
null,
[0,0,0);
float[]
intensities
-

emState)

(null,
null);

null,

null);
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int
ActionList
Intensity
floýt

-- selectedActions.
-07,

length;

iteratorO
actions.
int counter - -1;
while (it. hasNext 0)
it

it-nextO;
(Action)
aGetEmotionslteratoro);
va - a. TriggerAction(emstate.
if
(val-null)
counter++;
Intensity
GetEmotionslteratorO);
a. GetActionlntensity(emState.

if

(counter

<-ActionList

if(va
I- null)[
selectedActions[counter]
countejý);
Actions[counterl
intensities[counter]

-

new ProcessedAction(va,

intensity,

- va;
- intensity;

else
for(int

I-0;
1<
ActionList
; I++)(
if(_selectedýctlons[il
-- null)
I
lowestAction
- null;
lowestlntensity-0;
lowestPosition
- I;
break;
If
U-0)
else
lowestAction
-selectedActions[O];
lowestlntensity-Intensities[o];
lowestPosition
- 0;

if(-selectedActions[i].
GetActionlntensityo
lowestAction
selectedActions[i];
lowestIntensity
Intensities[i];
i;
lowestPosition
break;

//

Add

an entry

If

value

higher

than

if(Untensity
> lowestrntensity)
selectedActions(lowestPosition]
lowestiosition);
Actions[lowestPosition]
- va;
Xntensities(lowestPosition]
-

lowest

entry

<-

lowestZntensity)(

//

(lowestAction--null))(
new ProcessedAction(va,

Intensity;

ValuedSet
- new ValuedActionSet(ACtions);
Set
System. out. println("Value
+ ValuedSet);
ValuedSet;
return

Initialise
values
While there are more actions
Get next action
from action
Get valued action
if valued action
exists
Increment
valued action
counter

intensity,
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End if
intensity
Get action
If counter
actions
< number of selected
If valued
action
exists
Current
processed
action
selected
= current
to list
Add valued
of action
ation
to list
Add intensity
of intensities
Else
do
For every
action
selected
does not exist
If selected
action
does not exist
Lowest
action
is 0
intensity
Lowest
is current
Lowest position
Exit: for
I equals
Else if
to 0
is current
Lowest action
selected
intensity
is current
lowest
Lowest
is 0
Lowest position
End if

action

action
intensity

intensity
intensity
action's
selected
<- lowest
is current
Lowest action
action
selected
intensity
is current
lowest
intensity
Lowest
is current
Lowest position
position
End if
If

End For
If

not

intensity

> lowest

intensity

or

lowest

intensity

does

exist:
Create

selected

new processed

action

action
Position

valued

Position

intensity

action

in

with
lowest

Lowest positioned
position

in actions

list
in

lowest

position

in

intensities

list
End if
Create
Return

Set of
valued

action
set

values.

The deliberative process -

The implementationof the double appraisalat the deliberativelevel differs from its
reactivecounterpart,in the sensethat the processdoesnot assessand selectactions
but intentions.Therefore,whilst the appraisalprocessis similar, the overall approach
is different at copinglevel.
The deliberative coping mechanism:

This initially accessesa set of valued intentionspreviously selectedand orderedby
the agent's planner. Since these intentions have been assignedan event, they are
thereforedirectly appraisable.The coping mechanismextracts the event for each
intention and re-appraisesit reactively in a non connectedemotionalstate(as in the
reactivelayer). It then selectsthe intention that scoredthe highestemotionalimpact
for processing.The plan associatedwith this action is executed,startingby its next
unexecutedstep.
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public

void

(
Copingo
IS;
IntentionSet
ValuedIntention
vinull;
i.
Intention
null;
intention-null;
Intention
HighestIntention
Intention
Event
event
- null;
Event
null;
-event
0;
float
TOMValue
Plan p.
null;
fear;
ActiveEmotion
hope;
ActiveEmotion
fearintensity;
float
float
hopeintensity;
Step copingAction;
float
Highestvalue
- 0;
- new EmotionalState
_TOMState
_TOMState
_emotionalState;

null;

0;

ListIntentions
Intention[]
null,
- (null,
int
ListIntentions;
length;
- ListIntentions.
_ListIntentions
GetRelevantintentions
IS _planner.
int
ListIntentions;
for(
a<a-0;
vi - IS. GetValuedlnt7ention(a);

If(vil-

0;
a++)[

null)(

0;
vi. Getlntention
event
- vi. GetEventO;
- ActionToEvent(event);
_event
TOMAppraisal(-event);
TOMValue TOMState. GetEmotionlmpact
; -HighestValue)(
if(TOMValue
HighestValue
- TOMValue;
HighestIntention
- intention;
intention

if(i

null);

-

HighestIntention;
(
I- null)
p_planner.

0;

ThinkAbout(l);

(
ifLactionMonitor
&&
Inull
p
null)
-copingAction
- p. UnexecutedActiono;
(
if(copingAction
I- null)
i. SetAnActionWasMade(true);
fear
- i. GetFearO;
hope - I. GetHopeo;
lf(fearlfearIntensity
null)
- fear. GetlntensityO;
fearintensity
else
- 0;
if(hopelhopeIntensity
null)
w hope. GetIntensityO;
else hopeintensity
- 0;
_selectedAction
_selectedActionValue

Xnitialise
values
For each intention

in

-

copingAction;
- Math. max(hopelntensity,

intention

list

do

fearlntensity);
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intention
Get current
valued
intention
if valued
exists
intention
from valued
Get intention
intention
from valued
Get event
Appaise
event
impact
Get emotion
value
Value > highest
if
value
Highest
value
= Value
intention
Highest
= intention
End if
End if
End for
intention
If highest
exists
Start
planner
End if
does nos exist
and planter
action
monitor
from planner
Get coping
action
if
coping
action
exists
Get fear
emotion
Get hope emotion
intensity
Get fear
Get hope intensity
Selected
action
action
= coping
Compute selected
action
value
End if
End if

If

exists

Intention setselectionmechanism:
The main function of this mechanismis to modify the existingFAtiMA intention
selectionmechanismso that it doesnot only return onerelevantintentionbut several
storedin an array.An intention sethasbeendefinedin the deliberativelayer along
with a valuedintention type. Intentionsarereturnedto the copingmechanismasan
array.
The methodchecksintentionsfor intensityandreturnsa setof intentions.Theseare
composedof the intention name,its intensityand the relevanteventthat correspond
to the intention for appraisalpurposes.
public

GetRelevantlntentionso
IntentionSet
it;
Iterator
fearEmotion;
ActiveEmotion
hopeEmotion;
ActiveEmotion
ActivePursuitGoal
g;
intention;
Intention
IntentionSet
IntentionSet
null;
ValuedIntenti7on
vi
null;
ValuedIntention
vi
null;
-lowestIntention
ValuedIntention
- null;
fearIntensity;
float
float
hopeIntensity;
intensity;
float
lowestIntensity
float
- 100;
lowestIntention;
Intention
int
lowest7Position
- 0;

int inext;
ActivePursuitGoal

ArrayList

Goal - null;

SuccessConditions

- null;
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Event
event
- null;
(null,
Intentions
Intent7ion[I
[] IntentionList
ValuedIntention
Int
IntentionList;
bool7ean state
- false;

null,
-

null);
(null,

null,

null)l

length;
IntentionList
- IntentionList.
iteratoro;
valueso.
it _intentions.
while

(
(it. hasNextO)
hopelntensity
- 0;
fearIntensity
- 0;
intention
it. next 0;
- (Intention)
if
((hopeEmotion
GetRope 0)
1- null)
- intention.
hopeintensity
GetlntensityO
- hopeEmotion.
if

WearEmotion
fearintensity

gif

intention.
getGoal();
(
(g. CheckSucessO)

-

intention.
I- null)
GetFearo)
GetlntensityO;
- fearEmotion.

AppraiseGoalSuccess(hopeEmotion,
_emotionalstate.
1 t. remove 0;
RegisterGoalSuccess(intention);
(g. CheckFailureO)
else if
AppraiseGoalFallure(hopeEmotion,
_emotionalState.
it. removeo;
RegisterGoalFailure(intention),

fearEmotion,

g);

fearEmotion,

g);

else
intensity
- Math. max(hopeintensity,
Goal - Intention.
getGoal();

fearIntensity);

0;
SuccessConditions
- Goal. GetSucessConditions
- toEvent(SuccessConditions);
_event
intention,
- new Valuedlntention(intensity,
_vI

state);

for(int

1<

i-0;

_IntentionList

if(intentionList(l]
-- null)(
vi - new Valuedlntention(intensity,
IntentionList[ij
- vi;
Intentions[i]
- intention;
- vi;
-VI
break;

for(int

1-0;
1<
if(IntentionEist[l]
lowestIntention
lowestIntensity

lowestIntention
lowestPosition
break;
if(intentionList[il.
lowestIntention
lowestIntensity
lowestIntention
lowestPosition
break;

intention,

IntentionList
-_

;

-event,
;

_event,

i++)(

null)(

-null;
- 0;

- Intentions[i];
- i;

GetlntentionValueo<Iowestlntensity)(
-IntentionList[i];
- IntentionList[il.
- Intentions[i],
- i;

GetintentionValueo;

1++)(

true);
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if(intensity
> lowestIntensity)[
0 == false)(
if (_vi. GetState
vi = new Valuedlntention(intensity,
IntentionList(lowestPosition]
Intentions[lowestPosition]

intention,
- vi;
intention;

true);

_event,

else

)

)
- new IntentionSet(intentionList);

_IntentionSet
return
_IntentionSet;

Initialise
values
list
Get intention
left
While there
are intentions
Get next intention
Get hope intensity
intensity
Get fear
Get intention's
goal
if goal is successful
Appraise
goal success
Register
goal success
Else if goal is a failure
Appraise
goal failure
Register
goal failure
Else
intensity
hope or emotion
Get highest
value
Get new goal
Get success
conditions
from conditions
Get event
intention
Get valued
list
For each intention
the intention
within
does not exist
intention
If current
intention
Get Valued
in the list
intention
Put valued
in the list
Put intention
Get out of the for
End if
End for
each intention
If current
Lowest
Lowest
Lowest
Lowest
Get out
End if
End for

For

Lowest: intention
Lowest intensity
Lowest position
End if
End while
intensity
Create
intensity
If

> lowest
new valued

within
intention
intention
intensity
intention
position
of cicle

list
the intention
does not exist
does not exist
=0
is current
intention
is current
position

do

intention
current
=
= value from intention
is current
position

intensity
intention

with

selected

intention

and

258

APPENDIX I: Doubleappraisalcode
Position
Position
End if

Create
Return

intention
lowest
position
valued
in lowest
intention
in
position

intention
intention

intention

from

set
set

within
intentions

intention
set

list

list

The Intention to event method:
This method takes the successconditions for an intention (goal) and changesit into
an event using a tokeniser. The subject is set to null and the target to self as in the
reactive process.
public

Event
String

SuccessConditions)(

toEvent(ArrayList
AL;

Event
String
String
String

enull;
subject
action
target
StringTokenizer
String
name;
literals;
String
boolean
constant

null;
null;
null;
st;

-

-

true;

11;
ListIterator
Condition
Cond;
li
- SuccessConditions.

while

listlteratoro;

f
(li. hasNexto)
Cond - (Condition)
AL - Cond. getName

li.

nexto;
O. toStringo;

(AL -- null)
if
return
null;
if
(AL. charAt(O)
constant
- false;
AL - AL. substring(l);
st - new StringTokenizer(AL,
name - st. nextTokeno;
if
(st. hasMoreTokenso)
st
- new StringTokenizer(st.
subject
- st. nextTokeno;

nextTokeno,

(
if
(st. hasMoreTokenso)
st - new StringTokenizer(st.
nextTokeno,
action
- st. nextTokeno,
if
(st. hasMoreTokenso)
st - new StringTokeni
zer (s t. next Token 0,
target
st. nextTokenO;

)
subject
target

)
else

literals

-null;
-

_self;

enew Event(subject,
e. SetTarget(target);
e. SetAction(action);
e. SetSubject(subject);

return

- null;

e;

action,

target);

R, ");

I, ");
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)
Initialise
values
Get success conditions
While

left
there
are success
conditions
Get next
condition
Get condition
string
if
condition
name does not exist
function
Exit
End if

Get name,
End while

subject,

Create new event
Set event target
Set event action
Set event subject
Return event

action

and

target

tokens

from

string
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Story extension
Original story: Story 1:

Colonel - Let's be clearaboutwhat we are all aboutto do! No onehaseverbeen
down there! Our intelligencereportedthis site hasa potentialthreatto our land
security! We all know why we areheretoday! The technologypossiblyhiddenin
thereis all that mattersto us. In the unlikely eventof an encounterof any type, we
areto wipe this placedown andmakesureno oneor nothing evercomeout of this
temple!Deador alive!
Colonel - God blessyou all. Military personnelin formation,the othersbehindme,
keepan eyefor traps,and do not loosesight of eachother.All right, let's go!
Lieutenant - Yes Sir!
Sergeant- Following your orderSir!
Professor- Yes sir, yes!
Doctor - OK Sir!
Researcher- Following your order Sir!
Colonel - Explorestemple
Lieutenant - Explorestemple
Sergeant- Explorestemple
Professor- Explorestemple
Doctor - Explorestemple
Researcher- Explorestemple
Sergeant- Colonel! Here! Herecomehere.I havesomethingodd here;it looks like
a metaldoor with strangewritings on top of it!
Colonel - Professor!Are thesehieroglyphsthereabovethe door sayanythingof
what might be behindit?
Professor- Hum Yes Colonel!, Well, this is strange,thesedo not appearto be
conventionalhieroglyphs! Thereare actuallytwo setsof text there.Onethat canbe
interpretedas a deaththreatto any mortal disturbingthe lizard gods,no ideawhose
thesecanbe! The otherone althoughlooks like Egyptianhieroglyphscontainsmany
symbolsI haveneverencounteredanddoesnot makeany senseto me I am afraid!
Colonel - Ok, Everybodystepback! We are going to blow this oneup and seewhat
it is hiding. Bellini, MCLeanhold assaultposition!
Professor- Colonel,this templeis thousandsof yearsold, this door is magnificent
andsuchartcfacthasneverbeendiscoveredbefore! Surelywe can'tjust blow it up,
we needto find a way to openit or leaveit as it is. This is an archaeologicalwonder!
Colonel -I am not sureyou aregettingthe whole picture thereProfessor!Right here
andright now I am in charge!You do what I tell you to do when I tell you to do it!
Colonel - Destroysthe door andthe door opens
End of scene!
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Lengthened Story 1:
Non-dramatic and non-meaningful actions added in italics

Colonel - Let's be clearaboutwhat we are all aboutto do! No onehaseverbeen
down there! Our intelligencereportedthis site hasa potentialthreatto our land
in
hidden
here
know
We
The
today!
technology
all
why we are
possibly
security!
thereis all that mattersto us. In the unlikely eventof an encounterof any type,we
areto wipe this placedown andmakesureno one or nothing evercomeout of this
temple! Deador alive!
Colonel - God blessyou all. Military personnelin formation,the othersbehindme,
keepan eye for traps,and do not loosesight of eachother.All right, let's go!
Lieutenant - Yes Sir!
Sergeant- Following your orderSir!
Professor- Yes sir, yes!
Doctor - OK Sir!
Researcher- Following your order Sir!
Colonel - Explorestemple
Lieutenant - Explorestemple
Sergeant- Explorestemple
Professor- Explorestemple
Doctor - Explorestemple
Researcher- Explorestemple
Sergeant- Colonel! Here! Herecomehere.I havesomethingodd here;it looks like
a metal door with strangewritings on top of it!
Colonel - Professor!Are thesehieroglyphsthereabovethe door sayanythingof
what might be behindit?
Professor- Hum Yes Colonel!, Well, this is strange,thesedo not appearto be
conventionalhieroglyphs! Thereareactuallytwo setsof text there.Onethat canbe
interpretedasa deaththreatto any mortal disturbingthe lizard gods,no ideawhose
thesecanbe! The other onealthoughlooks like Egyptianhieroglyphscontainsmany
symbolsI haveneverencounteredanddoesnot makeany senseto me I am afraid!
Colonel - Ok, Everybodystepback! We are going to blow this oneup and seewhat
it is hiding. Bellini, MCLeanhold assaultposition!
Professor - Colonel,this templeis thousandsof yearsold, this door is magnificent
andsuchartefacthasneverbeendiscoveredbefore! Surelywe can'tjust blow it up,
we needto find a way to openit or leaveit asit is. This is an archaeologicalwonder!
Colonel -I am not sureyou are gettingthe whole picturethereProfessor!Right here
andright now I am in charge!You do what I tell you to do when I tell you to do it!
Colonel- Lieutenant, bring me the detonator!
Lieutenant - Here you are Colonell
Colonel- Ok, hack offnow!
Lieutenant -Back off
Researcher-Back off
Professor-Back off
Doctor -Back off
Sergeant-Back off
Colonel - Destroysthe door andthe door opens
End of scene!
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Questionnaire example
Presentation
Decision
Decision
Decision
Decision
Decision

I
2
3
4
5

Decision
Decision
Decision
Decision

7
8
9
10

of Backstory

Interaction
-

1
User
Scenario
choices
-

Question 1: What are the 3 most meaningful* actions in this scenario?
By order of importance: - mark them between 1 and 10 with 10 the highest
value
Action 1:
Action 2-.
Action I
.- meaningful in this context refers to the importance of the
of the actions on the unfolding of the story

order of importance: - mark them between 1 and 10 with 10 the highest
Action 1.
Action 2-.
Action I
*- Dramatic in this context refers to how interesting
the action is to the reader

Question 3: Rank this story according to the following:
I= Very Bad
2= Bad
3= Good
4 =Very good
Answer:
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Interaction - User choices - Scenario 2
Decision I
Decision 2
Decision 3
Decision 4
Decision 5
Decision 6
Decision 7
Decision 8
Decision 9
Decision 10
Question 4: What are the 3 most meaningful* actions in this scenario?
By order of importance: - mark them between 1 and 10 with 10 the highest
value
Action 1:
Action 2.
_
Action 3:

.- meaningful in this context refers to the importance of the
of the actions on the unfolding of the story

Question 5: What are the 3 most dramatic* actions in this scenario?
By order of importance: - mark them between 1 and 10 with 10 the highest
value
Action 1.
Action 2:
Action 3:
* Dramatic in this context refers to how interesting the action is to the reader

Question 6: Rank this story according to the following:
I= Very Bad
2= Bad
3= Good
4 =Very good
Answer:

Presentation of Character definitions
Question 7: In the view of these character definitions do you think you would
have made the same choices?
Yes - No
If no - explain what you feel you would have done differently:
Question 8: Which Scenario did you prefer best?
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Appendix L

Stories generated by the system

Story 1:

Colonel - Let's be clear aboutwhat we are all aboutto do! No onehaseverbeen
down there! Our intelligencereportedthis site hasa potentialthreatto our land
in
hidden
know
here
We
The
technology
today!
possibly
security!
all
why we are
thereis all that mattersto us. In the unlikely eventof an encounterof any type, we
areto wipe this placedown andmakesureno one or nothing evercomeout of this
temple!Deador alive!
Colonel - God blessyou all. Military personnelin formation,the othersbehindme,
keepan eyefor traps,and do not loosesight of eachother.All right, let's go!
Lieutenant - Yes Sir!
Sergeant- Following your order Sir!
Professor- Yes sir, yes!
Doctor - OK Sir!
Researcher- Following your order Sir!
Colonel - Explorestemple
Lieutenant - Explorestemple
Sergeant- Explorestemple
Professor- Explorestemple
Doctor - Explorestemple
Researcher- Explorestemple
Sergeant- Colonel! Here! Here comehere.I have somethingodd here;it looks like
a metal door with strangewritings on top of it!
Colonel - Professor!Are thesehieroglyphsthereabovethe door say anythingof
what might be behind it?
Professor- Hum Yes Colonel!, Well, this is strange,thesedo not appearto be
conventionalhieroglyphs! Thereare actually two setsof text there.Onethat canbe
interpretedasa deaththreatto any mortal disturbingthe lizard gods,no ideawhose
thesecanbe! The other one althoughlooks like Egyptianhieroglyphscontainsmany
symbolsI haveneverencounteredand doesnot makeany senseto me I am afraid!
Colonel - Ok, Everybodystepback! We are going to blow this oneup and seewhat
it is hiding. Bellini, MCLean hold assaultposition!
Professor- Colonel,this templeis thousandsof yearsold, this door is magnificent
andsuchartefacthasneverbeendiscoveredbefore! Surelywe caretjust blow it up,
we needto find a way to openit or leaveit as it is. This is an archaeologicalwonder!
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Colonel -I am not sureyou aregettingthe whole picturethereProfessor!Right here
it!
do
in
do
do
I
I
You
I
to
tell
tell
to
you
what
you
when
andright now am charge!
Colonel - Destroysthe door andthe door opens
End of scene!
Story 2:
Colonel - Let'sbe clearaboutwhat we areall aboutto do! No onehaseverbeen
down there!Our intelligencereportedthis site hasa potentialthreatto our land
in
here
hidden
know
We
The
today!
technology
security!
all
why we are
possibly
thereis all that mattersto us. In the unlikely eventof an encounterof any type, we
areto wipe this placedown andmakesureno oneor nothing ever comeout of this
temple!Deador alive!
Colonel - God blessyou all. Military personnelin formation,the othersbehindme,
keepan eye for traps,anddo not loosesight of eachother.All right, let's go!
Lieutenant - Yes Sir!
Sergeant- Following your order Sir!
Professor- Yes sir, yes!
Doctor - OK Sir!
Researcher- Following your order Sir!
Colonel - Explorestemple
Lieutenant - Explorestemple
Sergeant- Explorestemple
Professor- Explorestemple
Doctor - Explorestemple
Researcher- Explorestemple
Doctor - Colonel,everyone,I havesomethingstrangethere.Thereare somewritings
on this stone.A strangedrawing andsomehieroglyphs!
Doctor - Thesearenot your usualEgyptianstatues!If you look aroundthe necks,
they all havea different symbol.It is believedthat thesearerepresentingancient
gods,prior to the onesto which most of Egyptianmythology is basedupon. I have
beenstudyingthesefor sometimesnow. My only conclusionbeing that it seemsto
refer to dark gods- our equivalentto evil!!
Colonel - OK nothingto worry abouthere!.Comeon everybody;rememberwhat we
arelooking for, a sort of entranceto anotherchamber!
Colonel - Here! Herecomehere.Hell man,I think this thing might be real after all.
Colonel - Professor!Are thesehicroglyphsthereabovethe door say anythingof
what might be behindit?
Professor- Hum Yes Colonel!, Well, this is strange,thesedo not appearto be
conventionalhicroglyphs! Thereare actuallytwo setsof text there.Onethat canbe
interpretedasa deaththreatto any mortal disturbingthe lizard gods,no ideawhose
thesecanbe! The other one althoughlooks like Egyptianhieroglyphscontainsmany
symbolsI haveneverencounteredanddoesnot makeany senseto me I am afraid!
Colonel - Ok, Everybodystepback! We are going to blow this oneup and seewhat
it is hiding. Bellini, MCLean hold assaultposition!
Professor- Colonel,this templeis thousandsof yearsold, this door is magnificent
andsuchartefacthasneverbeendiscoveredbefore! Surelywe can'tjust blow it up,
we needto find a way to openit or leaveit asit is. This is an archaeologicalwonder!
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Colonel -I am not sure you are getting the whole picture there Professor! Right here
it!
do
do
I
to
in
You
do
I
I
tell
to
tell
you
when
what
you
and right now am charge!
Colonel - Destroys the door and the door opens
End of scene!

Story 3:
Colonel - Let's be clearaboutwhat we areall aboutto do! No onehaseverbeen
down there!Our intelligencereportedthis site hasa potentialthreatto our land
in
hidden
know
here
The
We
today!
technology
possibly
all
why we are
security!
thereis all that mattersto us. In the unlikely eventof an encounterof any type, we
areto wipe this placedown andmakesureno one or nothing evercomeout of this
temple!Deador alive!
Colonel - God blessyou all. Military personnelin formation,the othersbehindme,
keepan eye for traps,anddo not loosesight of eachother.All right, let's go!
Lieutenant - Yes Sir!
Sergeant- Following your orderSir!
Professor- Yes sir, yes!
Doctor - OK Sir!
Researcher- Following your order Sir!
Colonel - Explorestemple
Lieutenant - Explorestemple
Sergeant- Explorestemple
Professor- Explorestemple
Doctor - Explorestemple
Researcher- Explorestemple
Researcher- Colonel!, Here!,Herecomehere..I havesomethingodd here;it looks
like a metaldoor with strangewritings on top of it!
Colonel - Lieutenant!Haveyou got any ideawhat theseinscriptionsmight mean?
Lieutenant - Colonel,theseseemto be the samesymbol setwe recoveredin NewMexico. I couldn'ttranslateit into the detailsbut it seemsto refer to somesort of
farm land or exploitationnext to a digit symbolby the look of things!. The last line
readsthe sunmust meetthe eye! Not surewhat that means!
Researcher-I think I got it ColoneWIf you look down the diagram,it is not an eye,
althoughit looks like it, but a hole in an eclipsetype shape.Justlike this door and
the small round shapeit hastherein the middle. Let me orient the beamof light from
my electrictorch directly towardsthe hole!
Door opens!
End of scene!
Story 4:
Colonel - Let's be clearaboutwhat we are all aboutto do! No onehaseverbeen
down there! Our intelligencereportedthis site hasa potentialthreatto our land
security! We all know why we areheretoday! The technologypossiblyhiddenin
thereis all that mattersto us. In the unlikely eventof an encounterof any type, we
areto wipe this placedown andmakesureno one or nothing ever comeout of this
temple!Deador alive!
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Colonel - God blessyou all. Military personnelin formation,the othersbehindme,
keepan eye for traps,and do not loosesight of eachother.All right, let's go!
Lieutenant - Yes Sir!
Sergeant- Following your order Sir!
Professor- Yes sir, yes!
Doctor - OK Sir!
Researcher- Following your order Sir!
Colonel - Explorestemple
Lieutenant - Explorestemple
Sergeant- Explorestemple
Professor- Explorestemple
Doctor - Explorestemple
Researcher- Explorestemple
Doctor - Colonel,everyone,I havesomethingstrangethere.Thereare somewritings
on this stone.A strangedrawing and somehieroglyphs!
Doctor - Oh my god, this is fascinating,my grandfatherwas right all along! These
arethe four elementguardians,they representancientgods,prior to the onesto
is
based
Egyptian
mythology
upon!. If the predictionsare right they
which most of
days
being
7
their
temple
of
penetrated!By enteringthis chamber
shall returnwithin
infidels
The
die
have
their
return!
will
all
and I shall trust them with
provoked
we
family
This
talismanshouldrevive the sacredguardians!
life!
my
Statuesare starting to be animated and move towards the party
Colonel - In the chest,Fire at the red light in the chest!Fire! Fire!
Statuesare not stoppable
Statueskill Lieutenant
Colonel -Out! Everybodyout! Mission abandon!Out!1!
End of scene!
Story 5:
Colonel - Let's be clear aboutwhat we are all aboutto do! No onehaseverbeen
down there! Our intelligencereportedthis site hasa potentialthreatto our land
security! We all know why we are heretoday! The technologypossiblyhiddenin
thereis all that mattersto us. In the unlikely eventof an encounterof any type, we
areto wipe this placedown andmakesureno one or nothing evercomeout of this
temple! Deador alive!
Colonel - God blessyou all. Military personnelin formation,the othersbehindme,
keepan eye for traps,and do not loosesight of eachother.All right, let's go!
Lieutenant - Yes Sir!
Sergeant- Following your order Sir!
Professor- Yes sir, yes!
Doctor - OK Sir!
Researcher- Following your order Sir!
Colonel - Explorestemple
Lieutenant - Explorestemple
Sergeant- Explorestemple
Professor- Explorestemple
Doctor - Explorestemple
Researcher- Explorestemple

APPENDIX L: Storiesgeneratedby the system

268

Doctor - Colonel, everyone,I havesomethingstrangethere.Thereare somewritings
on this stone.A strangedrawing and somehicroglyphs!
Doctor - Oh my god, this is fascinating,my grandfatherwas right all along! These
arethe four elementguardians,they representancientgods,prior to the onesto
which most of Egyptianmythology is basedupon!. If the predictionsare right they
being
days
7
temple
their
of
penetrated!By enteringthis chamber
shall return within
we haveprovokedtheir return! The infidels will all die and I shall trust themwith
my life! This family talismanshouldrevive the sacredguardians!
Statuesare starting to be animated and move towards the party
Colonel - In the chest,Fire at the red light in the chest!Fire! Fire!
Statuesare not stoppable
Statueskill Lieutenant
Colonel - You stupidweirdo! (to Doctor)
Colonel - Kill Doctor
Statuesstop and break into pieces
Colonel - OK nothing to worry abouthere!. Comeon everybody;rememberwhat we
arelooking for, a sort of entranceto anotherchamber!
Colonel - Here!, Herecomehere..Hell man, I think this thing might be real after all.
Colonel - Professor!Are thesehieroglyphsthereabovethe door sayanythingof
it?
be
behind
what might
Professor- Hum Yes Colonel!, Well, this is strange,thesedo not appearto be
hieroglyphs!
There
are actually two setsof text there.Onethat canbe
conventional
interpretedasa deaththreatto any mortal disturbingthe lizard gods,no ideawhose
thesecanbe! The other one althoughlooks like Egyptianhicroglyphscontainsmany
symbolsI haveneverencounteredand doesnot makeany senseto me I am afraid!
Colonel - This is a door, thereforeit shouldopenoneway or another,look for clucs
on the structureof the door and the wall!
Colonel accidentally orients the light beam onto the door and triggers the
opening of the door - End of scene!
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