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Abstract

The recent improvements and developments on Igegiti Agents (IA), Artificial
Intelligence (Al) and 3D visualisation, coupled hvdn increasing desire to integrate
interactivity within virtual spaces bring concerims regard to the articulation of
narratives in such environments. Although the ditenterpretation of the narrative
term relates to “a story or description of everdst “a narrated account, the art,
technique, or process of narrating” (URL: Cambridigetionary), (URL: Online
Dictionary), computational approaches towards stamgiculation in Virtual
Environments (VEs) present much diversity. Whilss work does not attempt to
settle differences within the Interactive Storytel (IS) research community, it is
motivated by the desire to investigate several @spef the problem by focusing on
the development of a novel narrative concept whaise is to understand the
mechanism and requirements for the generation ohemive and meaningful
interactive dramas. The emergent (EN) narrativecephargues for a process-based
view of the narrative as opposed to a more trathlicauthored-artefact approach.
Whilst borrowing on studies and works carried outhim the IS community, the
elaboration of the EN concept investigates in depéhorigins and applications of
interactivity in the context of storytelling, theamative concepts and theories and
explore with great interest the roles played byrati@rs and emotions within an
interactive framework, resulting in a novel dynart@racter-based narrative model.
The work presented herein describes a theoretichbha empirical study of narrative
In respect to its articulation within intelligengents and virtual environments. The
work presented in this document relates to theogdlon of a novel narrative model

dedicated to interaction.



CHAPTER 1: INTRODUCTION 1

Chapter 1

Introduction

Time is construction.

- Paul Vvalery.

1.1 Introduction

Virtual Reality (VR) has now progressed beyond 8imple act of technical
discovery towards a valid medium in its own rightsystematic exploration of the
potentials, possibilities, advantages and conggahthis technology now needs to
be carried out in relation to different types ohdtionality and application. Given
that VR is of specific interest to the Al communitythe domains of storytelling and
intelligent characters, these are particularly vate areas for research. Just as
narrative in film was originally seen through tle:nd of narrative in the novel, so
there is a tendency to consider narrative in VIRelation to film or television, or to
even earlier narrative theories. Despite some waftyential work based on this
approach ((Bates 92), (Perlin et al 96), (HayedhFR&), (Mateas 97), (Mateas et al
99)), a thorough investigation of the nature of NM&eIf should be conducted in order
to identify narrative forms and means of commumacaspecific to this medium.

The work presented in this thesis emanates froraraedisciplines such as
narrative understanding, narratology, syntheticnégyecharacterisation, emotion

modelling and computer science. The initial aimhe&f research is to understand and
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solve the issues related to the narrative paradois. phenomenon occurs in virtual
environments when interactivity is integrated witla narrative frame and/or vice
versa. The concept of a ‘narrative paradox’ in MattEnvironments (VES) is now

well established (Aylett 99). This revolves arouhd conflict between pre-authored
narrative structures — especially plot - and tleedlom a VE offers a user in physical
movement and interaction, integral to a feelingloysical presence and immersion.
Thus establishing the clash between narrative tstre@nd interactivity as the major

research problem in relation to this investigation.

1.2 Summary of Main Contributions

In order to cover the necessary research groundslinng the narrative paradox
introduced in this chapter, the work presentedihdeatures contributions for each
phase of the research process, namely; theoretfoanulation, system

design/articulation and technical implementatiohe Thesis’ main contributions are

presented below:

e The formulation of a novel theoretical solutionth@ problem of reconciliation
between interactivity and narratives (i.e. The ayaet narrative concept). This
concept is based on both a theoretical and empstaay of the articulation of
narratives and narrative elements within real-timeteractive virtual
environments. It also features a deep reflectiothenrepresentation, display and

articulation of emergent approaches, particulaetyarding the role of the user.

e The definition of a novel story management apgnaaat draws lessons from
interactive practices such as the ones commonlgreed in Role-Playing games
(RPGSs), interactive theatre, IMPROV or video gamksalso constitutes a

contribution on the development of a methodologytfe authoring of emergent
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narrative systems and features the representatiorcharacterisation and
performances via XML configuration files (eXtengMark-up Language: XML
is a text mark-up language for interchange of stmed data).

e The design and implementation of an affectivelyealr agent action-selection
mechanism, aiming to generate dramatically intergstvents. Essentially based
on a discussion on the particular relationship betwemotions and dramas and
the essential role of emotions on the unfolding anderstanding of narratives, a
novel agent architecture approach (i.e. double aggl) is discussed, described
and implemented.

Secondary contributions include a contribution ba methodology for the
evaluation of emergent narrative systems and seslitained from real users with
regards to a series of system simulations (ChaBder Similarly, results of
experiments measuring characterisation, behaviolr&ievability and drama

perception within different system configuratiome discussed in the same chapter.

1.3 Narrative
1.3.1 VR as a narrative medium

This work argues that VR should be considered aspexcific narrative
medium alongside other narrative forms such adréndéerature or cinema. Each of
these present peculiarities that differentiate tfesm each other and determines
their relative narrative forms, means of commumacatand display of content in
relation to a story. A story is neither told noom in the same way according to the
medium in which it is displayed, nor is its contentts intensity the same. The very
different nature of media means that a narrative dither to be told or shown in
different ways, varying the intensity of differeaspects or parts of the content in

order to achieve a satisfying effect on the perspota whom it is communicated or
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displayed. The recent cinematic adaptationTbé Lord of the Ring¢§Tolkien 54)
illustrates this point, differing as it did in amber of respects from the original text,
reflecting for example the more external visualspective of film as against the
internal character-centred commentary of a novélaiNs possible in a novel is not
obviously realisable in a motion picture and vicrsa. By their characteristics,
narrative media generate different narrative fothet allow them to transmit the
narrative in the most efficient way. Virtual reglibs a narrative medium, through its
interactivity and other peculiarities, presents rabgeristics that none of the
previously mentioned narrative forms usually possemd should therefore be
recognised as such.

[Table 1.3.1A] below, presents a comparative table of the foujoma
narrative media discussed in this chapter with net¢g@ determining factors; namely

time and space dependency, narrative representptiesence and interactivity.

Cinema Theatre Literature VR
Time and space Low Medium Low High
dependency
Narrative Visual Visual Mental Visual
Representation
Presence Not physical  Physical Not physical Immersive
Interactivity No No/Yés No Yeg

Table 1.3.1A:Comparative table of different narrative forms
It shows that whilst VR shares the same visualatiag representation as
Cinema and Theatre (Visual), it relates differeitlyother factors such as presence
(immersive as opposed to physical or not physieall dependency on time and
space (which is strong since it is the only mediat is expressed in real-time).

Finally, VR is also a narrative medium that hasnbekesigned for interaction

! Whilst classical theatre is passive from the antkés perspective, certain forms of modern theatre
are interactive.
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between virtual realities and users. In this wevk,regard interactivity as “an action
that occurs as two or more objects have an effggbnuone another”
(URL:Wikipedia-Interaction). “Objects”, in the casef this thesis, can be
represented by characters, users, props or vetuatonments.

In the main, its ability to interact with a usearstls as a truly differentiating
element and is arguably a sufficient condition floe consideration of VR as a

narrative medium of its own.

1.3.2 Narrative considerations

Representing and communicating stories in VirtuablRy and 3D virtual
environments is a challenge that involves the ctaration of essential narrative
elements such as the role of the user, the forrmatde of the story, the capabilities
of the narrative medium and ongoing issues aboert inseractivity and immersion.
There has been, understandably, during recent,yaanscreasing interest from the
Al community in storytelling and the development of models for computational
story/narrative management. Stories have beenestudr centuries and narrative
theories originate from Plato (Plato 360BC). Thest®n reviews relevant models
representative of the wide spectrum (plot-basethtyacter-based) of work inspired
by the study of the narrative question (i.e. nareatconsideration, study and
analysis) and presents relevant theories emandtiogy both ends of the
aforementioned spectrum of works.

Until the recent development of VR in the world @dmmunication and
entertainment, Plato’s categorisation of storiesldtcalmost be considered as a

universal rule. Stories were either told by thehatfpoet directly (Diegesis) or

2 The work in this thesis refers without distincticlue to the definitional closeness of the terms, t
stories, narratives, story-telling and interactivamas
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shown to the audience through the use of charaitéireesis). This work looks at
the relevance of this approach in regard to thesipdsies brought by VR
technologies. In addition to studying Aristotle’dotp consideration (Aristotle
330BC), it also considers from a practical andaaitperspective Propp (Propp 28)
and Campbell’'s meta-structural (Campbell 49) intetigtion of the narrative matter.

Since such a study depends a great deal, as witthaaretical work, on the
validity of the fundamental principles it is buipon, the work presented in this
thesis is based on the assessment of narrativeighetmgether with the critical
consideration of linking them contextually, histaily and chronologically to their
media of expression. This document takes the posthat such theories should not
only be studied as pieces of theoretical contrdsytbut also with respect to their
potential in contributing to the development of iateractive narrative medium.
Consequently, the study of Cinema, Literature, Tiee@r Performance based
narrative media, should be regarded as equally fitapbto those based on classical
narrative theories and are therefore taken intesidenation in the reviews of both
Bordwell (Bordwell 86) and Chatman’s works (Chatn7&).

Finally, the narrative theories advanced by thedftan Formalists, the French
Structuralists and Heath'’s philosophical approddcipsgey et al 88) all have their
roots in linguistics and view the use of languageepresenting the basis of cinema
and of narrative in general. Eichenbaum in (Bord&®8) viewed film shots as being
linked into phrases and sentences and TynianovBord{vell 86) sought for
language structure in cinematic equivalents. Timguiistic interpretation of the
narrative question with respect to the VR mediund aarticularly the works of
Greimas (Greimas 66), Todorov (Todorov 66) and ligzst(Barthes 66) is reviewed

in Chapter 2.
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A broad range of knowledge in different researomdins is needed for the
implementation of computational narrative systemsaddition to the obvious and
essential knowledge of both VR and synthetic agantsknowledge of areas such as
narratology, cinema and theatre theories, knowledgeerformance-based practices
is also required. This review aims to cover the tmelevant works in each of these.
However, it does not aim to conduct an in-depthesgvof all these areas but to
provide sufficient knowledge for the design of asteyn suitably adapted to the

articulation of narratives within virtual environms.

1.4 Emotions

The study of emotions, the way they are modelleshegated and implemented
within a computational framework is also an area goéat relevance in the
development of a system of the type discussed is ttiesis. Whilst not always
recognised as an essential parameter of the whagelling experience within the
research community, one would have to considercwtral and essential role
played by emotions within dramatic techniques. €hex a clear link between
emotions and drama and an actor’s interpretatica afaracter can be assessed with
respect to how well s/he reflects the characterternal state of mind. In turn, a
successful interpretation will allow a spectator tmderstand a character's
motivations and personality. This type of impliaffective communication between
a static spectator and a static character alloesspiectator to feel emotions whilst
watching or reading a drama. From a narrative getsge, our natural ability to
understand and communicate on an emotional basastl used by authors to
manage and maintain contextualisation. Furthernginege actions or events are not

seen out of context if their causes are understip@d emotionally, logically,
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deliberatively), they also play a role in presegvithe general coherence of the

drama.

Emotions in drama, independently of their formsrepresentations, are
expressed through the character, upon whom theomegplity of communicating
emotions with a spectator or reader relies. Alttoplgotography, music, editing and
directing techniques provide essential support émegating emotions, they are
ultimately channelled through the character. Sithee Emergent Narrative concept
(EN) revolves strongly around a conception of aati@r-based drama, the position
taken in this thesis is that emotions should ocaupgntral role in the system design.
The EN concept intends to generate narratives gnmef meaningful actions and
events (i.e. emotionally and cognitively speakiagghin an agent framework. It is
therefore essential that emotion modelling techesgare understood and taken into
account for agents’ implementation if they are eonmunicate implicitly with the

user and maintain cognitive cohesion and conteisttabn.

The aim of the EN concept is to provide essenkabwledge in
understanding the relationship between drama amatiens, from a character and
user perspective. In order to achieve sufficiemdvidedge in this area, this thesis
will study several pieces of seminal work in thedd such as the cognitive structure
of emotions developed by Ortony, Clore and Col{i@gtony et al 88), and Lazarus’s
appraisal system (Lazarus 91). These conceptsaipooVvide influential techniques
and understanding for the design of agent actitecB8en perception mechanisms.
The acquired knowledge should also prove of gredgvance in the design of

assessment methods for the evaluation of the ENepampresented in Chapter 8.
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1.5 The Emergent Narrative (EN) hypothesis

The goal defined at the start of the present rebe&r to develop a theory of
emergent narrative that would be designed withritention of solving the narrative
paradox (c.f. Section 1.1) by producing a storytesyspractically demonstrating the
value of such narrative principles and articulagioHowever, this approach should
be distinguished from Jenkins’s definition of thmexgent narrative term (Jenkins
04). He described emergent narratives as “not fouetsred or pre-programmed,
taking shape through the game-play, yet they ateasaunstructured, chaotic and
frustrating as life itself”. This vision has fualleéhe “meta-debate” (Aarseth 05),
between ludologists and narrativists within the pater game community. Although
such a concept is advocated in this thesis, injgortant to differentiate between the
two interpretations of the term. The vision of ameegent narrative described therein
relies on “game-play” and interactions between ati@rs and does not explicitly
display a narrative structure whilst still seekiog dramatic and narrative outcomes
(i.e. via characters rather than overall plot). ldger, an element of structure and
pre-programming has to be present for the conaeftet concretely implemented.
The EN concept tends to agree with the necessityarfative structures, but
expresses the strong belief that interaction-cegrdpproaches should be sought.
The EN concept referred to in this document, rel&tethe interpretation of the term

described in this section.

The research presented in this thesis is part ofider research field

(interactive storytelling) where a certain numbétexhniques and approaches have
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already been identified. These can be distinguisterding to several criteria as

showed ifTable 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 ambuhe role played by the
user in the interactive system. The user eitheuarass the role of the author of a
story (authorial approach) or that of a participspectator (non-authorial approach).
On the lower level, distinctions are made on thalenof interaction of the system
and the way stories are articulated. Finally, aimtiton is made regarding the
system’s level of authoring; high-level plot autingr or low-level character-based
authoring. A story can be represented in severgkswvia an interactive storytelling
system:
* The linear approach proposed by the likes of cinditexature or classical
theatre.
* The branching approach or “tree” structure whenges® plot changes are

pre-arranged and pre-programmed into the system
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e The Universal plan approach where every singleysttgment is encoded in
the system and narrative decisions are made aogptdithe availability of
these elements

* The generative approach where the story is regadedprocess and unfolds
as the interaction takes place.

The emergent narrative concept argues for a pragessof the narrative as
opposed to a more traditional authorial approache Techanism investigated
consists of generating a narrative by the intevastibetween characters rather than
the authored narrative types in more widespreadTlse narrative experience would
consist of a dynamic process where as well as $iee, untelligent agents would
control and determine the unfolding of the naretiyn this respect, such an
approach requires an innovative dynamic characsed narrative model. The
system investigated is ammergent character-based generative systemnd is
referred to, in this thesis, as the emergent naerabncept (EN). It is based on the
hypothesis thatthe narrative paradox discussed in this chapter cold be solved

via a character approach, as opposed to a more conam plot-based structure”.

1.6 Methodology

In order to achieve the objectives set in this i)es methodology featuring both
theoretical and empirical studies has been used asda result of necessary

investigations, covered a wide range of disciplines

The first objective is to contribute to the recdgm of VR as a valid
narrative medium and open the way for a constractmarrative debate. The
formulation of the EN concept itself representsrst fstep towards such a debate,

and a call for the formulation of an adapted anithble narrative theory proper to
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VR. The study of the EN concept also calls for toasideration of other related
domains such as emotion modelling and cognitivers@ in an effort to create
intelligent agents that are not only aware of thesdies and functions, but also
prepared to assume social and dramatic respotisdilvithin the story’s agent

characters (non-player characters) and the chanaletged by the user.

The formulation of the EN theory is based on thelgtof relevant narrative
theories with respect to both their potential vafae a character-based narrative
approach and their abilities to support interattivi hus, the role of the user is also
an important element of the study. In parallel st empirical data was also
gathered with respect to performance-based andnatiee narrative media, as
opposed to the classic ones (i.e. Cinema, Litezataind Theatre). This data
concerned narrative forms such as interactive tbe@ate. IMPROV, Street and

Forum Theatres) and video and role-playing games.

Existing narrative systems were also regarded ssuece of inspiration and
therefore particular attention was given to thewdyg. Since there are many
approaches to story articulation within VR, onlg timost relevant published works
have been studied. The study comprises the agpnbaches proposed by Cavazza
(Cavazza et al 01), Young (Young 99), Szilas (Szdaal 05) and also the drama
manager pioneered by Mateas (Mateas 01). Systetngrand scale projects are also
represented in this study and the technical arctoites of projects such as IMPROV
(Perlin et al 96) OZ (Bates et al 94), ALIVE (Bluerg 95), TEATRIX (Prada et al

00), MRE (Rickel et al 01) and VICTEC (Aylett et@8) are also investigated.

Since the emergent narrative concept is formulaeaind a “bottom-up”
approach, its implementation is by nature more dexnpnd concrete than its more

traditional “top-down” counterpart. Rather than elsding straight from the author
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to the characters according to a pre-determinedaanklored structure as seen in
traditional narrative media, the storyline in th@étgent Narrative approach unfolds
from the characters’ interactions with each otl&nce the characters’ actions have
an impact on the story world, this contributes tnoa-deterministic and emergent
structure rising from the characters to the maoryfine. The implementation of
such a system is technically demanding. Not onlythis design of appropriate
characters a complex task which requires a celeail of expertise, it also has to be
coupled with state-of-the-art agent approaches s@aglcontinuous planning and
multi-agent interaction models. It is not howevarthe scope of this thesis to
produce and develop whole agent architectures gsigras; the core of this work
focuses on the sole problem of narrative articohatwvithin virtual environments.
Consequently, the decision has been made to deWeéopgemonstrator illustrating
the validity of this thesis based on existing agatneworks. Details of agent

frameworks and systems are discussed in Chapter 5.

1.7 Overview of the Thesis

The body of this thesis is split into nine chapterisich are outlined below:
e Chapter 1 presented the introduction to the thesis

e Chapter 2 reviews the literature on narrative thedhe review pays attention

to classic narrative approaches and narratology.

e Chapter 3 reviews some of the most significantatee systems developed in
recent years. The review pays attention to théwveace regarding provision of a

potential answer to the “Narrative paradox”.

e Chapter 4 reviews relevant literature on emotimsiels and concepts and pays

attention to their relevance regarding interacsitaytelling and dramatisation.
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e Chapter 5 reviews relevant architectures on syiatbbaracters. The review
pays particular attention to their potential suitgbtowards an emergent

narrative approach.
e Chapter 6 presents the theoretical formulatioaroémergent narrative concept.

e Chapter 7 discusses the design approach for tredaganent of interactive
dramas within the recommendations discussed in€héplt also details the
technical implementation of a novel double apptaisechanism developed in

order to provide a technical solution to the sped¢dpic of this thesis.

e Chapter 8 discusses results and details of tHeati@n process and illustrates

the discussion with appropriate graphs and figures.

e Chapter 9 offers conclusions to the work describdtiis thesis and offers
recommendations for future research and/or devetopsron the Emergent

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 participad little

-Antonio Baldini

2.1 Introduction

Narrative concepts have been developed over thes yeainematic, theatrical, and
literary research. One potential assumption is these established concepts could
be transposed to Virtual Reality (VR) and form thackbone of interactive
storytelling. However, assessing narrative theoaiesording to their relevance to a
narrative approach to VR proves to be a challengasl. One big issue lies in
finding a common ground between theories so thet tan be considered, analysed
and compared. If a comparative approach to theachenistics of different media
appears reasonable, a similar approach to narratheories seems more
questionable. Whilst the theories discussed indhapter are essentially plot-based
and classically approach the user as a specthtospectrum of abstraction on which
they rely is such that, for instance, a direct carigpn between Aristotelian and
Structuralist considerations would prove difficdlie to the different nature of the

conceptual frameworks involved.
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In order to develop a narrative theory for VR, dttherefore necessary to
consider the relevance of these different appraachdividually. The narrative
theories presented in this thesis have been caedoaccording to a high-level
narrative concept first put forward by Plato (PI&&DBC) and then also considered
by Bordwell (Bordwell 86). The Platonic categoreds‘Diegesis” (the poet directly
addresses the audience) and “Mimesis” (the poetadds the audience through the
use of characters) are applied to both the naedineories and to the various
narrative media under consideration, including WRthis work, Diegetic theories
and narrative forms relate to the “telling”, asrs@ethe tradition of oral storytelling,
original Greek drama (at least the chorus) andtaabally in the novel. Mimetic
forms and theories relate to the “showing”, as seepresent forms of theatre or
cinema.

Such a categorisation allows grouping under onb-tagel concept theories
emanating from different disciplines (i.e. philobgp mythology, formalism,
structuralism, linguistics and cinematics) and te&rs narrative as a representation,
a structure or a process. The visual aspects o suggest that priority should
be given to mimetic rather than diegetic considenst However, both can
potentially make a positive contribution, so insthiespect they are both equally

considered in this work.

2.2 Mimetic narrative approaches and theories

2.2.1 Aristotle — Muthos and Mimesis
Aristotle (Aristotle 330BGQ was in all probability the first to apply logicaind
ordered reasoning to the investigation of narrativehis poetics in order to identify

their different structures and components. In gagicular work, Aristotle distances
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himself from his teacher Plato, not because ofldgscal method, but because his
subject matter, poetry, was recognised but conddropé’lato.

Aristotle focused mainly on tragedy, and identifiesxisix main component#ction,
Character, Thought, Language, Pattern and Enactnignéctacle) -Muthos (plot)
and Mimesis (mimetic activity) being the two main concepts.istotle defined
Mimesis as the representation or portrayal of astiand behaviours — a dramatic
enactment; and Muthos as the arrangement of thdeimts or the organisation of the
events that form the overall plot structure of tregrative. Although Mimesis and
Muthos might seem equally important, Mimesis isimed according to Muthos,
making Muthos of prime importance. Aristotle clgaslw the structure of the plot as
essential to the construction of the narrative @msidered its components of prime
importance in the narrative structure. The plouctre constituted the primary
significance of poetic drama in (Aristotle 330B@hépter VI) and the poet was
considered a “maker of plot structure” (Aristotl@0BC) (chapter 1l). Given that the
tragedy of the day portrayed plot, in the formatef as dominant over character, this

emphasis is understandable.

In 1991, Laurel (Laurel 91) presented a model ef Anistotelian theory, in
which she identified two different types of relatsobetween the components of the
structure of tragedy. Aristotle’s six hierarchiaamponents were related to each
other in one direction, from action to enactmegtah authorial view of the narrative
represented by the plot (i.e. formal cause); andthe opposite direction, from
enactment to action, by the audience view of theatige represented by its
understanding of the plot (i.e. material causeg irfain components of the narrative

structure were thus linked by two opposite caukalrts.
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However, this theory did not integrate interactivithe emergence of interest from
the Al community required the model to be adaptedsutit user actions and
interactions within the plot. MatedMateas 01, OPput forward a neo-Aristotelian
theory [Figure 2.2.1A], in which the roles and lations of the user could be

represented as a character in the drama.

User action

Action (plot)

Character | §

m—
Thought -
D

P ]
g =

Language (Diction)

Pattern

-
D
(72]
-
Enactment (spectacle)v

Figure 2.2.1A:Neo-Aristotelian Theory of Drama in (Mateas 01)

Material cause
Material for action
Infrerred formal cause

The user’s interaction is integrated by the additof two extra opposite
causal chains. The user’s intention plays the obline formal cause, from action to
enactment, as an authorial perspective on the tharalhe material cause is
represented by the limitations on the user (mdtezgources constraints from below
and plot constraints from the plot authorial levéh) this model, it is interesting to
see that user actions are situated at the charémtel in Aristotle’s narrative

structure.
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The Al community in recent years has been strongfluenced by the
Aristotelian approach to narrative and has recgmbduced significant work based
on those concepts (Riedl et al 03)Jowever, Aristotle’s plot centred approach does
not include interactivity between the author and tiser as a possible factor or
component of the narrative. When transposed to R, Aristotelian approach to
narrative presents three main constraints:

Firstly, its plot oriented structure makes the gnégion of interaction difficult
and conflicts with the freedom VR potentially oép the user and can therefore be
highly restrictive. Recent Neo-Aristotelian theasrigleveloped within the Al
community (Mateas et al 0%)clude user interactions and give more importance
the characters. However, the dominance of plotiregunechanisms to force the
user back into a desired action sequence. Techwibaee been developed in the
video-games industry to bring back players withistary line whilst limiting the
impression given to a user of a pre-determinedtplat must be conformed to. These
techniques include for instance multiple choiceadwenture games that all lead to
the same point in a story. Another common technigsieto design large
environments as in role-playing games (RPGs) wtasies cannot be achieved or do
not make sense if the player has not reached airestory level. The sense of
presence experienced within a story can be gresdfigcted if the user is not
seamlessly led towards a plot line. Mateas achithisghrough the concept beats
which operate like episodes on a desired routeffiect this requires the author of
the system to explicitly define the content of avarsal plan (Mateas et al 03)
covering all possible branching points. This applpavhen applied to a large story

environment with many characters requires the geioer of a large number of
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branching points that would be intractable bothmfran authorial and computational
perspective and an issue for the authoring of &atére experiences.

Secondly, Aristotelian and Neo-Aristotelian theerage essentially authorial
narrative models. In these approaches, the plot indtructure are of prime
importance and the character is regarded as ativaredement that must conform to
plot instructions in order for the story to gainrfoand cohesion. Since the EN
approach focuses primarily on character and onlywal a limited role for pre-
determined plot structures, these narrative corsidas conflict with the character-
based narrative approach investigated in thisshesi

Finally, given that Aristotle gives little theoretil weight to the role of
emotions in narrative, apart from the “catharsigh@ept (Aristotle 330BC), it is not
surprising that subsequent theories do not paypantcular attention to emotions
and their values. Chapter 4 underlines the impontale assumed by emotions in
human cognition, as well as being a major factaheestablishment of believability
(Magnenat-Thalmann et al 05). A narrative theory YR must encompass the
emotional contribution to believability, which coibutes towards providing the user
with a unique immersive experience. Eisensteirj{gessionist approach (Bordwell
86) regarded narration as the manifestation of sessential emotional quality of the
story. With this aim of a satisfactory user expeci in mind, this expressionist
narrative conception might be included in the cdesation of a narrative model

proper to VR.

2.2.2 Bordwell — Cinema and narration

Theatre and cinema clearly work largely from a ntimgerspective, sharing a
particular awareness of the spectator’s visual gag@nt. Cinema and film theorists

have added to the general Aristotelian conceptibrminesis, by including the
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conception of narration from different perspectifies. camera angles) to emphasise
dramatic structure. The camera can then be thafdlats an observer ideally mobile
in space and time” (Bordwell 86) or an invisiblesebver. However, Bordwell
(Bordwell 86) argues that this only partially cowae narrative functions of other
film techniques.

The narrative study conducted by David Bordwelbfigarticular interest for
this work in the sense that despite the study beingpajor contribution to the
understanding of narrative in cinema, it presentisoaough description and a deep
understanding of narrative theories. Not only doesntribute valuable information
regarding the evolution of narrative consideratiomsinema, it also contextually
and chronologically presents relevant narrativeoties such as the ones developed
by the Russian Formalists or the French Structtsali

Conceptions regarding essential matters suchoag ahd discourse or the
opposition between mimetic and diegetic are dissdiss a methodological attempt
to identify a narrative model proper to cinemaisltnot unrealistic to imagine a
similar approach applied towards the definitioraafarrative model such as the one
we argue for. Research on the emergent narratineepd benefits from Bordwell’s
work in the sense that he contributes essentialvigdge on the historical and
contextual background of narrative theories as wsllproviding the tools for an
accurate assessment of their potential benefits.

The theories covered in Bordwell’'s work have hasuastantial impact on
technical aspects of cinematography through theotiparticular camera angles and
positions, but their contribution to the theory gbufor VR is more problematic. In
cinema, the camera is under authorial controlhat the ideal observer it represents

iS in some sense the narrator. In VR, the cameideistified with the user, and
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removing user control over it directly contraditte freedom to move that is one of
the major defining characteristics of the medium.al way, VR moves beyond
mimesis — “showing”- with its implication of diraoh, to “experiencing”. Thus,
although both cinema and VR share a synthetic vess@ect, there are fundamental
differences between them that make the narratigershof film much less relevant
than one might have assumed.

There are, however, a certain number of commentierby Bordwell that
are directly relevant. He indicates that theretaree different ways to study and
interpret narrative and storytelling. Indeed, n@wea can be treated as a
representation, the portrayal of some reality ®ibitoader meanings. It can also be
seen as a structure, a particular way of combipergs to make a whole. This is the
direction undertaken by both Russian Formalists Erehch Structuralists through
the study and elaboration of narrative grammarstber analytic models. Finally,
narrative can be studied as a process, becomingctingty of selecting, arranging
and rendering story material in order to achiewspecific time bound effect on the
perceiver. The latter point relates directly to thsion of an Emergent Narrative
concept. Bordwell, however, underlines the fact tharactice, the three approaches
often overlap. It may then be that in setting faatktheory of narration for VR, this
investigation should at some point touch upon mattef representation and
structure, in particular when dealing with useerahd participation. In addition to
theoretically delimiting mimetic and diegetic thesr of narration, Bordwell's
contribution towards this particular investigatios also to reflect on essential
narrative elements that must be taken into accaurdeveloping any narrative
theory. Such elements comprise of principles ofatmm such as the Sjuzet (i.e.

“how the reader becomes aware of what happenediiméEhevsky 66and its



CHAPTER 2: NARRATIVE THEORIES 23

construction; style; genre; temporal stratagemd;tamporal construction in general,
but also the construction of space and its reptaten, and the perspective of the
viewer. In this respect, it is apparent from th@dthesis on the emergent narrative
concept described in the previous chapter thatiauseand thorough investigation of
viewer and user perspective should be a sourcéedrétical progress towards a
narrative definition and a model articulation. Tioée of the user is described in the
theoretical formulation of the concept in Chaptear8l 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 tkeas to consider the narrative as a
logical sequence of actions, each action possesssgg of functions relative to the
narrative. This perspective, which fits in convenlig with Al planning approaches,
attracted the interest of the Al community to thedg of Russian folklorist VIadimir
Propp. Propp wrote hisMorphology of the folktale” in 1928 (first English
translation in 1958) (Propp 28). Formalist and rlatgucturalist approaches to the
macro structural level of narrative rest on itsrisrrather than on the substance of its
content. In his research for structural analysifRagsian tales, Propp identified 31
functions in an attempt to classify and structime marratives of Russian folk tales.
His empirical analysis was based on over 450 Ruadgsies; this sample was then
classified and a sub-set of 100 tales producedsd fenctions form the core of the
narrative, the Dramatis Personae However, because some functions are
contradictory and should not appear in the samectsire, only 25 could be

described as constants.
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In order to compare the structure of various tdkeepp designed a system of
symbolic identifiers, one for each function. In wé®n possible to represent the
pattern of a particular tale with a sequence oflsyls) allowing the analyst to make
comparisons and help with classification. The fiond are part of a chronological
and logical structure. They should fit into one secutive story, always appear in
the same order and non-logical sequences shoulocoat.

Since it is impossible to group all the tales ia thorld under a single set of
generic functions, such as abstention, interdicborviolation, Propp broke down
these generic functions into a set of sub-classash of them affiliated to a single
function, making a universal grouping achievablée Thumber of sub-classes is
specific to the function and depends on its natemmplexity and role. Propp
regarded the structure of fairy tales as all baseda single type, the quest type
adventure story. The number of functions knowndddund in fairy tales is limited,
and the sequence of functions is always identldalsuggested a view of the tale’s
narrative structure as a seven-part mgéppendix A].

Therefore, all functions described in this sectshould be considered as
appearing in the order in which they are listedn8aan be grouped into pairs and
can cause the occurrence or non-occurrence oficevants that could change the
structure of the narrative and its classificatiBnopp 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 (symboll@)ng elements of trebling (to make
or become triple. i.e. in the case of fairy taRs;cess is met at third attempt, symbol
1), or help in the display of motivations within tgeals and mission of the hero(es),

(symbol mov).
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Since Vladimir Propp’s “morphology of folktales” épp 28), several
authors have been interested in the identificagioth understanding of plot structure
and its components, and eventually adopted a fairtyilar approach. American
mythologist Joseph Campbell (Campbell 49) studlesl adventure of the hero in
mythology and identified four distinct parts to ttevelopment and unfolding of the
adventure, as well as summarising them in a cychicagram [Figure 2.3.1A]
Campbell’'s approach, although emanating from amadiszipline (i.e. Mythology)
can be presented as a meta-structural considerattiplot and, like Propp, he took
an interest in the journey of the hero; the maistgayonist of the tale or myth. The
cyclical diagram he proposed is composed of fouinmaeriods, namely the
departure, the initiation, the return and the reagd death. The study of Campbell’s
model reveals instructive similarities between medel of hero in the myth and
Propp’s representation of the folktale. Whilstgeneted in a cyclical fashion, the

model described above is yet another version olMu#hos representation.
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Figure2.3.1ACampbell’s cyclical diagram of plot in (Campbell)49
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However, it was Bulgarian structuralist Tzvetan @y (Todorov 70) who
helped to introduce meta-structural plot considenst and Propp in particular to
French structuralists, and brought the most sigaii contribution to the
understanding of plot structure when he developsithdar technique and presented
the plot recurrences in algebraic formulae, idgimtg and distinguishing narrative
noun-subjects (characters), narrative adjectiviegafgons) and narrative predicates
(actions).

However, once taken out of a quest type storylmagro-structural narrative
approaches quickly find their limits. The need famarrative to emerge through
interaction fits poorly into Propp or Campbell'shrar prescriptive narrative structure
and fairly reductive consideration of the chardsteole. Furthermore, with respect
to the narrative, it collides with theharacter-based concept of emergent narrative.
Whereas a narrative model could certainly be swfolyg implemented into VR
through quest-type entertaining games, its corniobutowards a narrative model
like the one we argue for seems to be limited. t@haa (Chatman 78) argued that
such an approach (i.e. categorisatidnjay become so broad as to be inane,
virtually identical with those of narrative structuitself”, and identified another

dimension to narrative, the discourse.

2.3.2 Structuralist and formalist narrative consicerations

The narrative theories advanced by the Russian &m@ts) the French structuralists
and Heath’s philosophical approach in (Lapsey e8&) all have their roots in
linguistics and the use of language, thereforeenss reasonable to think of them as
inclined towards a diegetic approach. The Rusoamdilists, however, in their study
of cinema and its narrative components, did nosttast a comprehensive model.

They advanced considerations such as Fabula (&hef®vents tied together which
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are communicated to us in the course of the wohgtwas in effect happened”) and
Sjuzet (“*how the reader becomes aware of what hegafie“the order of appearance
(of the events) in the work itself”) (Tomashevslg),6as of prime importance in the
understanding of narrative. The macro structurgbr@gch advanced by Propp
(Propp 28) has been applied in Al community as mgitde model for the

development of storytelling systems (Waraich €&&lPaiva et al 01).

Chatman (Chatman 78) however, argues against thatina universality of
macro structural models. It is not clear, for exmghat Propp’s model applies to
soap operas in the way it does to Russian fainyestoor indeed that it would apply
to the myths and fairy-stories of non-Europeanurek such as the Chinese. The
French structuralists later explored the structufesarrative based on a linguistic
approach. Works by Greimas (Greimas 66), Todoraxd¢fov 70) and especially
Barthes (Barthes 66) can be cited here.

In the works of the French literary critic and sturalist Roland Barthes,
(Barthes 66), stories are innumerable; they arenwomicated by many means (i.e.,
in language, both oral and written; in images, bditted and moving; in
gesture/movement); are present in many forms (ngth, tale, fable, essay, story,
tragedy, drama, comedy, pantomime, painting, sthigkass, cinema, comics,
conversation) and in any time, period, place, sgc@ class. Taking this into
account, Barthes defined stories as universalynatemnal, trans-historic and cross-
cultural.

Barthes believed in the existence of a universatlehdo which any story
must refer (a sort of narrative parallel to Chomsldeep grammar (Chomsky 75)).
It seemed reasonable to use linguistics itself @sumdation for the structural

analysis of narrative. Russian Formalist and Frestalrcturalists recognised that we
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should not study the literary text itself but itgerariness’ (Todorov 67), literary
theory being the study of the nature of literatuféigure 2.3.2A] presents a

structuralist vision of the narrative and its diffet elements.

Actions
p Events
Happenings
Story 4
( _ Characters
L Existents
Narrative Text
Settings
Discourse

Figure2.3.2AStructuralist narrative representation in (Chatman

Like the Russian formalists who made the distincti@tween the ‘Fabula’
and ‘Sjuzet’ (plot) (Tomashevsky 66) Chatman adutethe debate by arguing that
the narrative text must be divided into two diffetrdistinct parts — the story and the
discourse. As Chatman (Chatman 78) explains in Isingrms, ‘the story is the
‘what’ in a narrative that is depicted, discoutse thow it is told” [Appendix B].

Barthes (Barthes 66) argued that the meaning dbiy $s not something
revealed at the end of the story but uncoveredutiirout it. He identified three
hierarchical levels of narrative linked by a pragige integration mode; Functions,
Actions and Narratives. Barthes’ definition of anétion is a unit of content, each
function being either distributive (correspondinghe sort of functions identified by
Propp, i.e., distributive classes) or integratived¢xing functions, not involving
complementary or causal information but informatsbil necessary to the meaning

of the narrative, the understanding of the characi, integrative classes).
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Relationships between the unit and its componemes different. Functions
(distributive classes) have a metonymic relatigmshithin the unit, as indexes
(integrative classes) have a metaphorical relatipnsithin the unit.
Functions deal with the functionality of doing (ea&ctions), whilst indexes are
concerned with the functionality of being (i.e. ealing (integrating) a character,
feeling or atmosphere). The distributive classurfctions is separated into two sub-
classes of narrative units: the cardinal functi(ete, articulation of the story) and
the catalysis functions (to fill in the ‘blanks’ ithe narrative space). The cardinal
functions represent the risk elements of a storijlstv the catalysis functions
represent security zones in the story. A catalftsistion takes place between two
cardinal functions without changing the nature #m&lmeaning of the sentence (for
example: the phone rang (cardinal 1), Bond walkedhe office (catalysis) and
picked up the phone (cardinal 2). The actions efghone ringing and Bond picking
up the phone are meaningful to the story and cteldnterpreted as causes for
events within the story. The action of Bond walkitogthe office is of much less
importance and would not result in any causal éffechin the story. Narrative
events follow not only the logic of connection lalgo the logic of hierarchy where
some events are more important than others.

In Chatman’s work, the Cardinal and Catalysis fiomg are interpreted as
Kernel and Satellites, kernels representing therati@e moments that give rise to
cruxes in the direction taken by events’, and Begslrepresenting minor plot events

[Figure 2.3.2B]
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Figure2.3.2BChatman’s narrative articulation in (Chatman 78)

Barthes also identified a set of two sub-classethénintegrative class (i.e.
indexes): feature-based units and informants. Fedtased units are implicit and
continuous, their role inside a story is to est&blor amplify behaviours, feelings,
atmospheres or philosophies; informants help teatification and location of time
and space. Feature-based units imply a descrigtitreity (i.e., acknowledgement of
behaviours or atmospheres) and informants usualhg tknowledge and help to fix
fiction into reality.

To summarise, Barthes’ units at the functional lesensist of Cardinal
functions, Catalysis functions, Indexing units anfrmants. The action level of the
narrative is represented by the actions of differelmaracters, and he saw the
identification of grammatical categories as keyh® action level. However, as these
categories can only be defined through languadeerahan reality, characters can

only find their meaning in terms of units at théi@a level if these are integrated to a
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third level of the description, the narrative lev@hrthes suggested that the narrative
level is composed of a mixture of two differentteyss of signs, personal (i.e. the
author as a subject - discourse) and a-persomaltfie story as the instrument of
expression - story). The narrative is therefore mosed of narrative signs and
operators that reintegrate functions and actiongha narrative communication;
articulated around the person delivering the stangl the person receiving the story.

Martin (Martin 86) regrouped Structuralist, fornsaliand Chatman’s
consideration of the narrative definition in a setplicit diagram[Appendix C].
Barthes, as well as other French Structuralistypragezhes narrative from a
completely different angle and in a different comtfom the consideration of an
Emergent Narrative model. The level of abstracteon which his valuable and
conclusive analysis is based makes it difficult dmect computational application,
although Cavazza, Mead and Charles (Cavazza et 14P))0 successfully
implemented a storytelling system borrowing fronms tinodel. The fact that the
narrative is seen as a process in the EN conceggspaompatibility problems with
an analytical perception of the story. Althoughistimportant to recognize the
validity such perception brought to the understagdof narrative structure, it is
believed in this thesis that the foundations fotully interactive character-based
narrative should be sought in a rather less geaadcmore specific model.

Since the analysis of structure is inescapably ttea view of narrative-as-
artefact, the applicability of structuralist thexsriconflicts with the real-time process
based approach sought with the EN concept. Detiptevident analytical benefits
of such approaches, it is therefore also questientb consider their use in the
process view of building a narrative in a VR enmiteent. Considering the prime

importance of user interactions in VR applicatioagrocess approach to narrative,
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based on character interaction (among them the usmild be more suitable and
appropriate. A similar approach taken by Heathuadgthat, when considering the
relation between subject (i.e. user) and textnéeative organisation of images and
representations maintained the subject in poswdhin the text. “The subject is
caught up by the text and bound not into positiart mto the process of
narrativisation, the text moving the subject inanstantly shifting regulation and
containment” (Heath 81)[he consideration of “narrativisation” and the rolethe
user shares similarities with the “storificationfopess discussed in Chapter 6 and

described in (Louchart et al 02).

2.4 Contemporary and interactive approaches

In the wake of the emergence of Virtual Realityhteaogies and the success
of video gaming in the last couple of decades, lechan the interactive storytelling
commnunity have adapted to the changing world gpicached narratives from a
different angle. Rather than study narratives foeirt structure or articulation
mechanisms, the focus has slightly shifted andatiaes are now studied for their
potential to engage a user interactively. Thesativelly new approaches should be
considered as direct contributions to the Virtualrgelling research community and
are of direct relevance to the type of researchdgoted in this thesis. However,
different stances have been taken on the poteotiahteractive dramas and on
interactivity itself. An ongoing debate currentiwolves two schools of thoughts on
these topics.

On one hand, the “Ludologists”, a movement that éamrged from the
video-games communities, refutes any claims thé¢o/igames should be regarded
as either a form of narrative or text. Their appfo@ould be summarised to the

simple fact that a video game is a “game whosedation lies on the dynamics of
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play and interaction being the most important amaddémental part of the game”
(URL: Wikipedia-Ludologist), there is no narratieéement or theory of narration
involved in the process.

On another hand, the “Narrativists” believe in fheever of new computer
formats such as video games to “expand the posgbibf expression available for
storytelling” (URL: Wikipedia- Narrativists). Thetm has been proposed by Mateas
and refers to “a scholar who uses narrative aedaly theory as the foundation upon
which to build a theory of interactive media” (Ma$02). Interactivity is regarded
not as “an essential part of the game” but as tmebination of the procedural and
the participatory property which together afforce thleasure of agency” (URL:
Wikipedia-Narrativists). This approach, considdrs tharacters as protagonists of a
drama and players as co-authors or actively ppairig to the unfolding of the
story.

Whilst the EN and the Narrativist approaches haseel elements in
common, they do not share the same ideology antharefore distinct from each
other. The belief in this thesis is that theresdilétoo many factors and aspects to be
investigated within the interactive drama resedield (i.e. the important role of
emotions and cognitive empathy) to take a cleancgtaon the validity of one
approach over another (i.e. Ludologists vs. Nanst8). The debate itself is
certainly confusing since Ludologists refute theadf narrative meaning in games
but justify their claims via the use of narratolog)n another hand, Narrativists
transpose the whole storytelling concept away froamratology by considering
interactivity. From an external perspective, theecof the debate seems however to
lie in the opposition between theory-based and tipebased interpretations of

narratives. One side of the argument (Ludologistégks up claims upon theoretical
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grounds whilst the other (Narrativists) partialgfutes these grounds in favour of
more practice-based solutions. Doubts have basadraipon the validity of such a
debate in the belief that misunderstandings andcontptions from both
communities have somewhat cluttered discussiores¢ar03). Both perspectives on
the debate are described in Section 2.4.2.

Finally, a third stance is to look at the biggestpie and step back from the
ongoing debate in order to investigate the poteofianteractive storytelling from
the perspective of the user/player. This approacestigates interactive mechanisms
and regards the understanding of interactivity ssemetial in identifying both the
roles and dynamics involved in interactive dram@his approach is described in the
next section through the work of ML Ryan. Furthentemporary concepts such as
the one advanced by Chris Crawford (i.e. “Erasmdtr¢Crawford 04)) are

discussed in Chapter 6 along with the theoretmahtilation of the EN concept.

2.4.1 Marie-Laure Ryan — Understanding interactiviy

In the face of interactive drama and the emergesfcprojects such as Facgade
(Mateas et al 05), Marie-Laure Ryan (Ryan 01, R§a(2)) has been interested in
investigating the sources of interactivity ratheart narrativity itself. In an attempt to
understand the inherent mechanisms and articulasismes related to interactive
drama and virtual storytelling, she approached mbsearch question from the
perspective of interactivity. Her approach conteatgad the bigger picture and aimed
at understanding the exact involvement of a usexuch applications. Her findings
are worth comment and bring real insight to onéhefcore elements of the problem
considered in this work (i.e. interactivity).
The concept of interactivity has fuelled most oé tresearch on virtual

storytelling or interactive storytelling. The chalge set up by the introduction of
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interactivity within the way we entertain or edweaiurselves has been the real
animator of recent research in this area. Inteyactith stories requires a major
rethink about the way in which narrative media agproached. Whilst it is
necessary to have a comprehensive knowledge dtiverrmedia and theories, it is
equally as important to understand in depth thetfanality of interaction.

Ryan has been looking at these issues from the@@erge of a user and has
identified a dichotomy between what she definesirdernal versus external
interactivity. In other words, this concerns thegance of the user within the story-
world, either represented inside as a player omagter (internal) or outside
(external) when experiencing a god-like point awion the environment. The other
dimension to add concerns the causal relationsbipden the user’s interactions
with the story-world, do they have any effect ataam the unfolding of the story or
are they merely limited to observational functiagtnes. This is described in Ryan’s
(Ryan 05) terms as the ontological (user decisaffext the plot) versus exploratory
(user decisions do not affect plot) interactivity.

Ryan identifies four main types of interactions vehthe role and interactive
potential of the users vary dramatically. The peeial interactivity regroups
applications where “the story is framed by an at#rve interface, but this
interactivity affects neither the story itself, rtbe order of presentation” (Ryan 05).
This can be interpreted as an External-Exploratagractivity type when referred to

Ryan’s categorisation ifrigure 2.4.1A].
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Figure2.4.1ARyan’s interactivity classification (Ryan 05)

The Internal-Exploratory type of interaction conteiforms of interactions
that have an effect on the narrative discourse tardoverall presentation of the
story. The applications falling into this categamnge those where “the materials that
constitute the story are fully pre-determined khe text's interactive mechanisms
allow for a highly variable presentation” (Ryan OHypertext is an application type
that could be described in those terms for insta@c¢ological-External interactivity
represents the interactivity encountered when aesyscreates or generates
variations in a partly pre-defined story. “On tlével the user plays the role of a
member of the story-world, and the system grants $ome freedom of action, but
the purpose of the user’s agency is to progressgadofixed storyline” (Ryan 05).

This particular approach describes by and large itheractive and “pseudo-
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narrative” mechanisms involved in today’s video-gamsuch as console-based
RPG, or quest type games (i.e. Star Wars serigsl, dfothe Rings etc). Finally, the

Internal-Ontological interactive form relates moeecurately to the type of

interaction considered in this work in the sens# 8tories are not pre-determined
and are generated by the co-operation betweenuseaits and the system. The non-
deterministic factor has its importance in thisecas it allows for the concept of
emergence to take place and raises the issue efaamy plot. Ryan does however
highlight the issue of plot conduction in this iatetive form and declares that
“Aristotle has written the rules for traditionalasna, but there are to this day no
poetics and no set of guidelines for interactivenaa” (Ryan 05). Whereas this thesis
does not attempt to rewrite Aristotle’s poetics &r interactive medium, it does
however aim at contributing knowledge towards the&talglishment of such

guidelines.

2.4.2 The Ludologists versus Narrativist debate

The whole issue around this debate is interestmbdeserves some attention in the
scope of this thesis. Frasca summarises the isgwstaling that “Ludologists are
supposed to focus on game mechanics and rejeabanyin the field for analyzing
games as narrative, whilst Narratologists argué gaaes are closely connected to
stories” (Frasca 03). Although this is a somewhatpBstic definition of the
problem, it covers the essentials of the argumebhtdologists as a movement
emerged in response to scholars’ failure in explgitnarratology in video-game
study. Juul's describes in detail the failure bk tNarratologist approach in
interpreting the mechanisms linked to video gan{ihgul 01)and discards on this
grounds any possibility for interactive drama, bfiding interactive drama as a

contradiction in termsA certain number of approaches related to Namwgiohave
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already been discarded in this chapter. To the saxtent, this thesis has also
exposed the limitations of these theories in copamth interactive mechanisms.
However, it does not subscribe to a total rejectbthe work published by the likes
of Mateas (Mateas et al 05) or Murray (Murray 98}he sense that their works do
not strictly apply narrative theories. The modedganted by Mateas is indeed a neo-
Aristotelian model, as opposed to a strictly Arstian model (Mateas 01) and has
been designed with particular attention to thegrd8on of interactive elements to
an existing theory of narrative. Whilst the Ludakignovement appears to use the
terms Narratologist and Narrativist indiscrimingtethe belief expressed in this
work is that there is also a real distinction torbade, since there is a difference
between defining actual theories (Narratologist) asing them as a starting point
for the elaboration of others more suited to aipaldr media (Narrativist — in this
debate). “The de facto definition of a Narratologisthis so-called debate seems to
be a scholar that either claims that games areelgil@®nnected to narrative and/or
that they should be analysed — at least in pdrteugh narratology” (Frasca 03).

As rightly pointed out by Frasca in (Frasca 03), scholar has ever
proclaimed being part of such a movement and the issue of the argument seems
to be linked to the interactive nature of video gamLudologists are interested in
understanding video game mechanisms, whilst othérs at understanding the
mechanisms that could potentially lead to a th@binteractive narrative by looking
at video games from a narrative perspective. Battigs recognize that video games
present and articulate narrative elements, beoutfh the player’s inner storification
process (Louchart et al 05), or in a more struttma@nner when “a story is imposed
and related to the player” (Aarseth 05). Since, careargue that traditional narrative

theories are irrelevant when dealing with the mt@ve phenomenon (the position
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taken in this thesis), one could understand theolagists’ position and the reasons
why they would refute narrativist approaches. Omotlaer hand, so-called
Narrativists, have not formally applied narrativeedries in their implementation
works and have adapted models to suit interact(Migteas 01).

It is not within the scope of this thesis to jomst debate on a theoretical
basis. However, it is interesting to note thaappears that both approaches are
trying to encompass similar processes, in partidhi@ question of how to deal with
interactivity (be it from a player’'s practical ppextive or from a more abstract
narrative point of view). This debate, by actuabking place, is evidence of the
importance and relevance of interactivity in inttr& dramas. In this particular
context (i.e. interactive drama), the question mtenactivity and its modalities
appears to slightly overcome the form of the draiself. The position taken in this
thesis is that, in order to create meaningful astiothe understanding of the
mechanisms related to interactivity and their us@chieving narrative coherence

takes precedence on an overall plot or story stract

2.5 Conclusions and further studies

The study of both mimetic and diegetic approacbesatrative in this chapter have
led to the conclusion that none of them seem tditeetly applicable to VR and that
they could not directly contribute to solving tharrative paradox. From this
analysis, a process view of story, as opposed tart#fiact-based view of narrative,
seems significant and should be investigated.

Since key issues concerning narrative in VR hase bken identified in this
chapter and it has been argued that narrative fommisin VR should not be

approached from a structuralist or analytical angleeems therefore necessary to
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aim the EN investigation at a participation-basatrative structure. Drawing on the
VR characteristics of immersion and interactivityere is a need for the EN model
to be particularly sensitive to questions of bdielity and the role of the user.
Contrary to traditional narrative media (i.e. cirertheatre, literature), users in a 3D
virtual environment play a central part in the diny of the story and their own
overall experience; since it depends upon theirolast reactions and behaviors
within the world itself. For this reason, a chaeaatentred approach appears more
suitable than a plot-centred Aristotelian modele TEN model must consequently
give the freedom that VR potentially offers to theer, whilst supporting a non-
restrictive and flexible approach to any possilitg gevelopment.

As the investigation conducted in this chapter mid identify elements for
such a model in the media and theories studiederotiarrative forms, must
consequently be considered. Models based primamlythe user or spectator’'s
experience rather than proceeding from an authorianalytic based perspective
should offer an appropriate alternative to the atare forms investigated so far.
Participative models should also present diffeteahniques for the management of
real time and the exploitation of its charactecstin the dynamic understanding of
the story by the user (i.e. the “storification” pess described by Aylett and
Louchart (Aylett 00, Louchart et al 05)). The prepd investigation of participative
narrative media presents potential in identifyirgy lelements towards a narrative
theory of VR and the formulation of the EN concephe theoretical formulation
described in Chapter 6 proposes a review of suelnalive participative models.

As shown by the position taken in this work regagdihe debate animating
the game and narrative communities (LudologistssugerNarratologists), it is

believed, in this thesis, that a better understandi interactivity and its modalities
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is key to understanding interactive dramas and thechanisms. When considering
the character approach suggested in this sectionagent-based design seems
particularly suitable to both characters and tredi® influencing interactivity (i.e.
story, character, context, situation, etc) as desdrby Ryan (Ryan 05). The EN
concept itself should be identified with what sdentified as Internal-Ontological

interactivity and should set some guidelines foeractive dramatic productions.
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Chapter 3

Narrative systems

A story should have a beginning, a middle, andrah.ebut not
necessarily in that order.

-Jean-Luc Godard

The architecture of a story can be a little bited#nt if it's a true
story.

-Joel Coen

3.1 Introduction

The domains of interactive storytelling and Al-béhs@rrative applications provide a
wide variety of approaches towards the narrativesjan and how it should be
addressed. Researchers, in their quest for inteeadtorytelling systems, are
following several distinct paths. The developmeftsach systems requires an
awareness of research domains such as intelliggents conventional and
interactive drama, emotional and social considenati contextual constraints,
interactivity, narrative dynamics and structuresgision making mechanisms, and
time and space reasoning. The diversity of namdtineories adds further difficulties
in assessing this particular research area. Bedoresidering a representative

collection of relevant works produced in recentrgga more detail, and in an effort
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to look at the bigger picture, it is interestingrédlect on the use of the term virtual

storytelling, and its different interpretations.

Virtual Storytelling may be defined as the art elfihg stories via a Virtual
Reality medium, or as the act of generating storiggally (i.e. computationally). In
the latter case, the resulting story can be expdessa classic narrative channels
such as voice, images or text. As shown in Chaptéhe way in which a story is
told can also depend on the nature of the narratedium. This thesis argues that,
of all the factors influencing the conception ofrmative systems, the different
stances taken with respect to the author (“tellenid the spectator (“listener”)
[Aristotle 330BC] within the dynamics of a storyveahad the greatest impact on the
development of different approaches. Aristotle’®neténtary categorisation of
narrative roles (Aristotle 330BC) could lay the isafor the development of a
comparative framework aiming at investigating thféedent strategies and concepts

feeding the Virtual Storytelling debate.

There are, however, certain questions relatingtaoy soles and processes
that need to be addressed when considering anwtivarrapproach. These are

summarised ifiTable 3.1A].

What is the role of the recipient (story target}jlod story?
How are the possible story roles (author/spectadoticipant) handled?
Is there any participant role and how is it han@led

Table 3.1ANarrative considerations

In theory, the statement that every story requiaes author is valid,
independently from the type of story depicted @ptiyed. However, this statement
becomes problematic if it is assumed that themnlg one type of authorial control.

If one considers a story as a sequence of evéwts, it is clear that one can consider
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a number of different levels of contr¢lable 3.1B] gives one possible abstraction

hierarchy of the type one would find in hierarchidaplanning systems (Aylett 99).

LEVEL DESCRIPTION

Plot e.g. boy meets girl; boy loses girl; boy perfornesdic
feat; boy regains girl

Character level abstract e.g. boy sees girl at party; boy goes up to goy; b

action sequences greets girl

Execution level 1 Cognitively-determined actions, e.g. language “Hi
there”

Execution level 2 Reactively-determined actions e.g. facial expressio
“smiles shyly”

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

“Different types of authorship already work at difént levels of control. For
instance, the combined authorship of the theatptajwright and director operates
at a higher level of abstraction than the one esedcby a screenwriter and a cinema
director” (Aylett et al 03). The playwright can gnieliably author at the level of
cognitively-determined actions (language), while theatre play director can only
direct actors during rehearsals and trust thenetivet the desired interpretation on
stage in real-time. The cinema director is ablestercise control right down to
reactively determined actions, using whatever numife‘takes’ is required to
achieve the perfect illustration of authorial visidJnsurprisingly, most of today’s
great cinema directors are depicted as perfectorientrolling details at every
single step of the movie realisation, from shootmegditing.

It is also important to relate the degree of audilaontrol to the degree of
interactivity when the story is presented. In pipte;, the lower down the hierarchy
authorial control is exercised at story-creatiometj the less the flexibility at

performance time. Cinema directors cannot varyptinsical representation of their
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authored story at presentation time since theyratephysically present in the
cinema and therefore cannot intervene. Live peréosnsuch as stand up comedians,
storytellers or musicians, whose level of authgrsdti creation-time lies higher up
the hierarchy, possess a high level of control #edbility over the unfolding of
their performances and can adapt specifically teirtlaudience. The level of
authorship exercised by the performer is more Bl@téo real-time interactions and
therefore more relevant to interactive Virtual $telling.

The discussion undertaken in this section raisgstain number of questions
in relation to a Virtual Storytelling system:

* What is the minimum level of authorship required fgirtual
Storytelling?

* Is the mere use of a Virtual Environment sufficiémt a particular
story to be considered an example of Virtual Stliyig?

When reviewing current projects, it is clear tHa#éde questions are seldom
explicitly answered, and that each project is gdidg its own implicit ideas on the
roles, activities and requirements of both authmt environment. Thus a wide range
of designs can be included in the term Virtual @ling: from non-graphical
storytelling systems that virtually generate dramatories, to systems that attempt
to involve users in taking part in, and partialhgating, non pre-determined stories
within rich graphical environments.

These two cases embody very different balancesdegtwuthorial control at
story-creation time and real-time representatiaxillility. Nevertheless both, in
their own way and according to their own interptietas of the field, comply with a
broad definition of Virtual Storytelling. Ratherah contest the validity of these two

different perspectives as Virtual Storytelling campnts, it seems more sensible to
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refine the taxonomy of Virtual Storytelling projecand applications according to
their levels of authorship, flexibility and the pe:mce or not of graphical
representation.

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

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

* What is the range of actions available to the stec?

* Is spectator in any case the right title for soneeemrperiencing a
presented Virtual Storytelling?

Once again, the answers depend very much on thieydar type of Virtual
Storytelling displayed. For instance, a common agphn to the problem is the
integration of Intelligent Agents (IA) within the tosytelling framework
(implementation examples are discussed in the sestion of this chapter). In this
particular case, if one considers a storytellingliggtion that generates stories via
the animation of IA in accordance to a certain @lioticture, the role of spectators
differs depending on whether or not they are allbweintervene and interact with
the different agents during the performance, sd thay have an input on the
unfolding of the overall story. If spectators areniggd any input then the term is
correct since their only course of action is tocka&nd listen. However, once they
are expected to have any sort of input into theystbey cease to be spectators and
become participants.

Although the role of the participant within Virtu&ltorytelling has not yet
been clearly articulated, it is nevertheless imgoarto make the distinction between

a spectator and a participant. Where the rangetmfres potentially being carried out
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by the spectator is very limited, the participaah @lay a substantial role in the
elaboration and unfolding of a story. Dependingtlo@ design of the application,
participants can be considered as authors, whesgakeld authorship powers and
given the possibility of carrying out authorial igdtes; as stimuli for story
generators that articulate a story around theircglsoand reactions; or as participants
in non-predetermined systems where their actiorectly influence the unfolding of
the story as well as helping in writing it. The naive abstraction hierarchy of
[Table 3.1B] presents the different levels where participanéraction can take
place, and the concept of interleaving authoring presentation provides another
axis for categorisation. Thus, Boal's definitionatpect-actor (Boal 79) in which a
drama divides into interactive and non-interaciegments.

It is important to add that the subjective expaseerof spectating and
participating are not at all the same. The spectatn frequently take an impartial or
even ‘god-like’ view, knowing more than any indivual character does about the
story, while the participant is confined to the gpactive of the character and role
portrayed. This apparent limitation may, howeve, loe felt due to the need to take
responsibility for the actions being carried outtie story. The ‘commitment to
action’ required from the participating user canskeen as consuming the attention
that might otherwise have been more widely deplogedoss the story in the

spectating role.

In addition to linking the different works reviewedontextually and
historically, the review of storytelling systemsthre next section takes some of the
narrative aspects, elements and agents issuesskgtabove into consideration. In
[Table 3.1C], popular and relevant narrative systems are suisathrlt contains 5

columns, namely project, author, user role, dat iateractive design. A certain
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number of these projects are interrelated to e#lodr @nd are indicated by a linking

bracket. In order not to cover the same argumenisef related projects are

discussed in the same section of the documentiniéective design column relates

to the research direction pursued in dealing witteractivity, and the different

approaches presented in this chapter have beeduaed in Chapter 1.

E

Project Author User role | Interactive design Focus
Facade (2005)| Micheal Mateas | Participant| Universal planning Plot-Based
Andrew Stern
FABULIST Michael Young / | Participant| Branching Plot-Based
(2005) Mark Riedl USC
IDA (2005) Brian Majerko / | Participant | Branching Plot-Based
John Laird / Author narrative
I-Storytelling | Marc Cavazza | Participant | Character-based | Character-
(2001 — now) | Fred Charles / spectator | Universal plan based
 IMPROV Ken Perlin - Author Scripting Plot-Based
(1996) Goldberg
 IMPROV- Barbara Hayes- | Author Scripting Plot-Based
Puppets Roth — Robert
(2997) Van Gent
IDTension Nicolas Szilas Participant Branching Plot-Based
(2005) Narrative
MRE/Carmen | Jonathan Gratch +Participant| Branching Character-
(2001) Stacy Marsella narrative Based
PUPPET Paul Marshall, Participant | Emergent Character-
(1996) Yvonne Rogers, | / spectator based
Mike Scaife / author

Table 3.1C:Relevant narrative systems

3.2 Participative Storytelling system

Although the majority of the systems describedhis thapter focus on the research
domain of storytelling, it is important to undersdathat certain terms such as
interactivity, users, spectators or stories dohase the same significance from one

project to another. Therefore, relevant projeces @escribed in relation to their
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research context and specific fields of work, arfteences in interpretations are
highlighted when required.

This section covers relevant research work thairagches interactivity
within drama or storytelling from a user centredspective where the user is an
active and participating element, integral to tHeol® interactive drama experience,
which is the focus of this thesis.

Projects are reviewed with regard to the narratiparadox and the
conceptual/practical approaches undertaken fortaaysoh story planning. Particular
attention is given to the identification of theiam focus:

* Is the centre of attention the overall story or éxperience of the user via a

character?

* How is interactivity approached and dealt with?

Answering questions such as these, together witkesitigating narrative and
implementation components, will contribute to thategorisation of virtual

storytelling projects.

3.2.1 Facade — (Michael Mateas, Andrew Stern)

Facade represents one of the most awaited anestitey projects to be released in
recent years. Its official released coincided wiitle First Annual Conference on
Artificial Intelligence and Interactive and Digitdntertainment (AIIDE) at Los
Angeles in 2005 (Mateas et al 05). The Facade eqdfn is a first-person real-time
drama and represents the first implementation ef “Beat” concept, a narrative
approach developed by Michael Mateas (Georgia titstiof Technology) and
Andrew Stern (URL:InteractiveStory.net) (Mateas akt05) based on McKee’s
principles of screen-writing (McKee 97). A “beat basically comprised of story

elements, which can be described as micro-episedhs the drama, and operates
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at the action level of a story. In the particulase of Facade, since, the action is
largely based on conversation and social settithgspeats are primarily comprised
of dialog behaviours. The story manager in theesgsselects only one “beat” at a
time and bases its selection on the user intemwentr input. The narrative
sequencing of the drama is therefore a direct reduihe interaction between the
user and the story manager. In addition to its derprchitecture, Facade operates
using natural language inputs from the user. Téubnique allows more freedom to
a user in terms of input and generating interestizngative events. It does, however,
require more input at authorial level in terms o¥ering the field of potential inputs
generated by a user, increasing the developmeng¢ fion such applications.
Currently, the team behind Facgade is working orebtiging an authoring tool that
would operate at a higher level in order to allowists, as opposed to computer
scientists, to generate interactive dramas usirg Flacade architecture. This
development supports the belief that the authézia#l on which Facade operates is
too low for it to be exploited in a creative mantgr arts students, playwrights or
directors interested in pioneering the emerginigl foé digital entertainmen{Figure

3.2.1A] shows a screenshot of the application.
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Figure 3.2.1A:Screen shot from the Facade interactive drama @gdageal 05)

Facade is a step forward towards the implementadfonirtual dramas in
which users can interact freely within a story isatisfying manner. In this respect,
the architecture developed for this system allows the interactive dynamic
generation of drama based on user input. This apprarticulates the drama around
users and their decisions or actions.

Facade is primarily a plot-based application whadieulation is dependent
on the behaviour of the user. The characters imadagserve the plot and its
articulation/unfolding. This system correspondsataniversal branching/planning
approach and has a problem with combinatorial estxpio Facade demanded a lot of
authorial effort and took several years to prodwaeilst still only presenting one
single location and two characters. Despite thisan still be broken as it relies on
the author to keep the beats consistent for theactexs and predict user input.

The architecturg¢Figure 3.2.1B]that controls Facade aims to sequence parts

of pre-determined and pre-written stories or nareatvents in order to form an
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overall dramatic experience. The sequencing is mhyeelly articulated via the inputs

provided by a participant user.

Drama Manager

(zequences beats) Story Memory
Bag of beats Cl%t’fﬂﬂt Previous action
/_\ VS urgs i
beat i tme -
heat Desired valuz | N La
beat || °3 arc(s) B " | beat beat | | beat heat
selected
heat Activity not part of a heat

F 3
¥

]
ﬁ @ surface text —w discourse acts
discoutse acts —e reactions

Story World Natural Language
Processing

Figure 3.2.1B:The Interactive drama Facade Architecture (Mateas@5)

A character-based action selection mechanism wprddent advantages by
relying more heavily on the characters to providseatial narrative events via their
own autonomously driven actions. A shift of focusnh plot-based considerations,
as seen in Facade, to a more character-based tamaeld, due to its very nature,
feature a less predominant representation of aatigrmanager, since the action
selection mechanism would indeed not be locat¢deatevel of the drama itself but
at character level. The idea of a drama manageotisnconsistent with character-
based action selection, however, its impact ondtiaena would have to be indirect
and expressed through character responses, aseoppmthe predominant direct

impact it has on Facade for instance.
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3.2.2 The Fabulist narrative planner — (M Young, MRiedl)

The Fabulist narrative planner is a project that haen developed by Mark Riedl
and Michael Young from North Carolina State UniugréNCSU). The work carried
out on the development of the Fabulist narrativenpér has been influenced by
methods and concepts that are more commonly uséinwihe Al planning
community. Riedl and Young, in this project, expldhe possibilities of generating
interactive drama via the particular technique afrative mediation (Riedl et al 05).

This approach was motivated by the desire to bramg alternative to
branching-type structures where the user is gdgarahstrained to a pre-determined
story structure. Since the pre-determined naturebrainching systems dictates
available interaction points and outcomes to anjopmance, it is argued that they
bring severe limitations to user interactions.Hage approaches, potential user tasks
and decisions have to be implemented within thenate beforehand, thus pre-
determining the interactivity of a scenario.

The Fabulist narrative planner aims to display ranthtically
interesting story to the user. The story itselfapresented in the system’s planning
mechanism as a pre-authored linear narrative aiedrgosed of both actions and
interactions (computer character actions and usersiwns). As long as the user
makes decisions corresponding to those in the glary, the story unfolds according
to the ideal story represented in the narrativenpa The system, in this case,
behaves in the same way the monitor of a plannystesn would by checking the
successful execution of certain events and theoutixg the plan’s next steps (i.e.
the story). However, since the system is desigoedeial-time interactivity, it must
be able to cope with user input not within the Id&tary plan (i.e. threats to the

original plan). In such a case, the Fabulist nesegtlanner evaluates the impact of a
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user decision on its current plan and decides venath not it should re-assess the
initial story (by running the planning process fréims point onwards) in order to fit
with the decision made by the user. For instante scenario in which the user is
facing a situation where several options are allg|aonly one of these is part of the
story the Fabulist planner originally intended &dl.tTherefore, in the case in which
the user chooses an option that greatly diverges fthat original plan, it is
necessary for the planner to re-plan the story fthim point onwards in order to
deliver the user a satisfying story. However, thight not be necessary if the option
chosen by the user, whilst diverging from the eoradistory plan, can still be reunited
with the original story.

The new linear story generated can therefore displdifferent output than
the one originally planned. Thus the story chardjesction from the point onwards
of the user decision (deviation point). However 8tory in the planning system
should be a story that is coherent with the actam$ decisions made by the user. In
simple terms, the Fabulist narrative planner dywafhi generates alternative
storylines to user input if required. These stoaes represented and loaded in the
system via plans composed of successive causdHiedesteps[Figure 3.2.2A]
illustrates a mediation tree in (Riedl et al 0%)shows the overall story plan (top)
and the possibilities of alternatives stories aldd. It also clearly indicates that

causally related steps are themselves the proditicesusal chaining.
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Figure 3.2.2A: A mediation tree (Riedl et al 05)

This approach attempts to maintain narrative cateeravithin an interactive
drama scenario but cannot guarantee charactersemikin coherent. As a concept,
it is the inverse of a character-based approach.

However, using planning techniques to tackle th#oua technical problems
of producing interactive drama brings these twocepis closer than one might have
first assumed. The use of a continuous plannerastppynamic updating during the
execution of a story plan and is instrumental inggating a story that fits with the
interactions of a user. This idea is common pradticRole-Playing-Games (RPGs)
in which the Game-Master constantly monitors thévig of the players and
articulates dynamically the unfolding of the gamssson accordingly. Whilst there
Is a strong accent on storytelling in these appbtoa, the main aim that provides
satisfaction (entertainment-wise) to players, milsir to the will to satisfy a user in
the Fabulist narrative planner.

There is also a strong link between RPGs and tkielolement of the EN approach.
Since the EN design is influenced by practices RGR (chapter 2), the ideas of
dynamic monitoring and updating are essential paftshe design with user
satisfaction being one the main aims of the EN ephdLike the Fabulist narrative

planner, the system built for this thesis includesontinuous planner and updates
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goals and intentions as the story unfolds. Howeunlike Fabulist which is plot-
based, the EN concept is character-based andwihleverall character experience
rather than overall story per se, as seen in thmlsa application. Thus, in this
thesis, the continuous planner does not focusheroverall story generated by the
system but on individual character goals, intergiand actions and is located within
each character rather than acting globally. Theeefthe EN approach aims at
dynamically updating elements allowing charactaisien-making. Consequently, it
generates story elements and events rather thaatidg actions to Non-Player-
Characters (NPC), or determining the outcome of @stion with regard to an
overall story structure, as is the case in the ksttmarrative planner. Young (Young
06) explains that in certain cases where the gitagner has determined a storyline
and lacks options to alter it on the basis of @stions, it can control the outcome of
the user action. For instance, if the user shaot$h@r character and the death of the
character runs against the desired story, the mysteild determine the outcome of
the action performed by the user (i.e. miss thgetyr Whilst this course of action
could also be desired by a Game-Master in the EMNoagh, since characters have
autonomy over their own actions, it guarantees these actions are executed “in
character”. This is not the case in the Fabuligliagtion and can cause characters to

make decisions that do not correspond to theiracitar personae.

3.2.3 Interactive Drama Architecture — (B Magerko —J Laird)

The approach undertaken by Brian Magerko and Jaird Lof the University of
Michigan differs in several aspects from the otherk described in this section. It is
also linked to another research project carriedimihe Al domain; the intelligent
“QuakeBots” (Laird 00) developed by John Laird. Theteractive Drama

Architecture (IDA) developed by Brian Magerko wasgated in this project as the
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action-selection mechanism of its director agenaghtko and Laird’s vision of
interactive drama is author-centric; it is regardedthe development of a system
aiming at facilitating the transit and communicatizetween a human author and an
interactive virtual environment displaying the aarth artistic vision in a dynamic
fashion (Magerko et al 03). The IDA system aimsrgate a mechanism that moves
a story along a series of interactions betweengptagind synthetic characters within
a story world but also according to authorial infiLg. story content) via a virtual
director. The IDA architecture aims to bring togethmost of the necessary
components for interactive drama. These elemergsdascribed by Magerko in
(Magerko et al 05). “A generic interactive dramac@mprised of the following
features: the player, a story world for the starytake place, characters to perform
the story, an author, a story representation feratithor to use and the storytelling
mechanism”.

The Interactive Drama Architecture (IDA) approazistorytelling from a
different angle than most narrative systems. Ippses a model that not only focuses
on the display offered to a spectator/user, but als the mechanisms involved in
communicating the vision of an author to both tlseruand the story world. The
management of the overall relationship betweernysgling elements appears to be
more complex and ambitious than in most recentarebeon the problem. The IDA
not only takes the management of a player in aractive story world into account,
but also the human author, virtual characters andrtaal director. The system
architecture is articulated as folloWsgure 3.2.3A]:

* A human author writes a story and defines the &anyegral elements. The

story definition is subsequently used to delimé #tory space.
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* The story (world, environment and structure) isnttedmmunicated to a
virtual director agent whose role is to organisd tell the story to a user. It
assumes the responsibility of staging the story thia control of semi-
autonomous intelligent agents. Their goals and \iebes are directly based
on the behaviour dictated to them by the director.

» The director itself bases its interventions on #wtions, decisions, and
interventions made by the immersed player and tbe gpecified by the
author.

The director makes story decisions in a way reroemns of the “QuakeBot”

project. It projects the player's future behavigue. anticipating the player’s

intended actions) to shape its direction of thé aéthe story.

actions

story {

Author Director

Figure 3.2.3A:The Interactive Drama Architecture (IDA) (Magerkica¢05)
Magerko and Laird have developed a game environmsimg the Unreal

Tournament game engine (URL: Unreal Tournamenfedataunt2. The scenario
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application consists of a structured story, symtheharacters, the story director and
a 3D virtual environment managed by the Unreal maarent game engine. This
work is relevant in many ways to the research degiin this thesis. Although the
approach is fundamentally different from the wonk the EN concept (i.e. the
importance given to a plot centred approach andethphasis on the role of the
author), it shares common elements such as clearaid influences from Role
Playing Games (RPGs). However, the take on RPGstherIDA architecture
somewhat differs from the one pursued in this thedihereas the IDA bases the
design of its director agent on the role playedh®ygame-master in RPGs, the type
of game-master considered actually differs from trme on which the work
presented in this thesis is based.

Louchart and Aylett (Louchart et al 04) presentedekatively complete
description of RPG and identified several differgtes of RPGs, mainly regrouped
into three categories, “Board RPG”, “Conflicting &P and “Live RPG”. With
regard to this categorisation, the interventiondeutaken by the IDA director relate
to the “Board” type game-master whose role is tedithe unfolding of a campaign
according to both a pre-determined plot and prerdahed plot variations. Plot
variations are designed to cover the players’ pg@kmteractions and decisions
within a campaign session. A pre-determined staryplot is therefore built for
interactions and presents a universal planagrare. ndiure of RPGs is generally
episodic and a campaign is composed of a sevenaingasessions. Their number
varies depending on the scale of the campaigievutd of complexity and the game-
master’s skills. The episodic nature of these gahsssin the fact that the plot
writing needs to be conducted at regular interealsvhen required (i.e. major plot

situation or character development) by the campsadgit can present a coherent and
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structured story. At the end of each session, thieemMgame-master decides on the
direction in which the story should evolve and Hert develops the original plot
accordingly. This is different from the approachrqued in this thesis where
authoring draws on a lot of the techniques usetl¢’LRPGs, as opposed to “Board
RPGs”.

Live RPGs take place in both real-life and realetimin the domain of
interactive drama, real-time is an important feattinat delimits the margin of
operation/intervention for the author of a perfonee or virtual experience. Most
“Live” RPG authoring is carried out prior to therfigmance and a great deal of
freedom is given to the characters and their mbowa. The whole experience
largely relies on the player’s abilities to assuime role assigned to them (i.e. keep
in role) and a limited number of other means oftadhng the story unfolding on a
corrective basis. These control methods are destrin detail in Chapter 6.
Therefore, the fact that the role of the game-mast@erceived differently in the
IDA and EN concepts justifies their differences the importance that should be
accorded to that of an overall plot structure witharrative systems.

However, although implemented at different levdlalastraction within their
architectures, both systems implement a mechanlfowiag characters (EN) or
story managers (IDA) to make decisions with regardorojected outputs on the
result of one’s action/interaction. This thesisreahe belief that such a mechanism
Is essential to maintain a dynamic system thatorede adequately to the constraints
of user interaction, be it at story or characteele

Finally, the view of the role played by the autloran interactive drama is
different in both concepts. The IDA architecturebigilt in order to integrate the

author within the interactive drama definition peges whereas the EN approach
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reduces his role to a less interventionist formsTuality in perspectives reflects the
driving forces behind these two concepts. The ENra@gch focuses on the
experience of a user/participant over story agemhjst IDA’'s aims at creating,

developing and articulating a plot structure.

3.2.4 |-Storytelling — (M Cavazza)

The application developed by Cavazza et al at thevdssity of Teesside (UK)
differs from the work described in this section ity emphasis on characters. It
represents one of the main research applicationgl@ged in the interactive
storytelling (I1S) field in recent years. This chae-based interactive storytelling
system features an approach where plot lines aerided within the roles of the
characters. A story in the system is defined bgtatindependent Hierarchical Task
Network (HTN) plans, which are created for eachrabi@r (Cavazza et al 02). This
approach aims to exploit the relationship and sgfriies between characters and plot,
both essential elements in interactive storytellinghis case, the character’s action-
decision directly dictates the execution of a plohe plot is the result of the
interaction of several factors such as randomisabiocharacters and props in the
story environment, non-deterministic user interi@mtand character behavioural
responses to both each other and dramatic sitgatibne virtual characters act,
rather than being controlled by a story or plot \&za et al 02) and user
interventions consist of actions carried out orratare objects. Narrative objects are
significant elements in the unfolding of the plmt,the sense that they can alter its
course if subject to user intervention. The waywhich user interventions are
determined is also characteristic of this approaSince the user’s interpretation of
the story conditions their likelihood of intervegirand interacting with narrative

objects, it also strongly influences the drama emment and the occurrence of
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specific actions and events within the story. T8ystem also implements planning

technigues with respect to the agent action-seleathechanism and re-planning

following user interventiongdAppendix D] shows an example of a character plan
representation in I-Storytelling.

The story or plot is embedded within the charattgianning trees
[Appendix D], making it, like the character's behaviours andioas, both
deterministic and specific. However, the systemdpogs many different stories,
whose outcomes vary greatly, because user inteoveand character interactions
contribute to the generation of variants of the samain storyline. Such a system
presents the advantages of bringing flexibilityatgre-determined plot whilst still
allowing for user interaction with the story world.

An extension of this work is based around the retesf generating
language for interaction and the articulation afrgtelements (Cavazza et al 05).
Current research by the same research team aimgetpate and generate dialogue
within narrative situations, in order to bring tataractive storytelling applications
the aesthetic qualities of non-interactive medighsas cinema or theatre. One of the
main features of the system is the fact that ithis first that really featured a
character-based system. Although plot still figupesminently within the structure
of the application, the use of autonomous agenth vaal story altering powers
make this system a landmark of the research omaktiee storytelling. [Figure
3.2.4]shows a screenshot of the application (developéd the Unreal Tournament
game engine).

Whilst I-Storytelling is a character-based systénstill presents limitations.
Since it does not use generative planning, the nphgntrees act as character

universal plans. Therefore, producing large scesasiould be a complex task. User
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intervention is also limited in the sense thatuker role is still primarily a spectator

one.

Figure 3.2.4B:A screenshot of the system output (Cavazza et)al 02

The Emergent Narrative (ENyystem featured in this thesis is also a
character-based system. Like the I-Storytellingtesys interactions between users
and virtual characters are the main generativecgoaf narrative events, elements
and actions. They are used in these approachestdomne points in space and time
depicting where and when the unfolding narrativealiered. A character-based
approach brings an undeniable advantage in inteeadtama by granting the user a
certain freedom (time and space) for both intereenand interaction. Since events
are not tied to time and location constraints azd loe altered at any time without
preventing the unfolding of the narrative, the usein a position where he can
benefit from a certain freedom of movement or actid@his can be lacking in other
plot-based-systems.

The EN concept, however, differs from the one prese in this section
because user intervention or agent reaction/actmes not alter a pre-determined
plan and does not aim to generate a variant forian adrtain storyline. Whereas the

system described in this section implements a stattyin the characters’ goals and
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actions, resulting in a tree type planning apprdackcharacter articulation, the EN
approach views a story as a theme for a simulat®ecause the character
configuration has a direct influence on its podisies to act, interact or react, it is
difficult to determine story outputs from the chamas’ definitions. The whole

consideration of a plot in the EN approach is keptts most hypothetical form.

Although this method forces the development teamcdwer more ground on

character definition than in other systems, it aiaty provides the user with the
potential of more interesting events, whilst nahgeestricted to generating variants
of a given story. However, it is generally argubdttplot control mechanisms are
elements insuring the coherence and agency ofrna @oopp 28). This thesis argues
for coherence control mechanisms within such systaia character level rather
than on an overall meta-level. This is discusse@hapter 6.

Finally, both the I-storytelling and EN approachesognise the necessity for
dialogue to be used as a generative source oftivarevents and elements and both
have developed mechanisms to take dialogue intouatowithin action-selection
mechanisms and reactive structures. It seems titat dystems are influenced by
research carried out in the domain of speech retogrand speech generation, and
are currently articulated around the use of speechdialogue acts (Bunt 81, Searle
69, Austin 62). It is, however, probable that thapproaches will, in the near future,
tend towards dialogue articulation techniques tlaa¢ more appropriate to

dramatisation and the conduction of stories witlinéeractive intervening user.

3.2.5 IDTension — (Nicolas Szilas)

The model and architecture developed by Szilage®lt the particular domain of
narratology and presents a branching design. Tigemce of this research field is

noticeable in the overall design of the IDTensiochdecture and its representation
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of narrative components such as discourse, thg atat the perception of a drama
(Szilas 03). The main argument is that a story khdie determined by three
essential elements, namely; the discourse by wdictessage is conveyed; the story
itself, comprised of a succession of events andacher actions (executed and
interpreted according to its own set of rules); dmdlly, a model of how the
narrative is perceived by the user. Interestin§gilas also implicitly suggests that
the Structuralist approach to narrative percepsoimcomplete and should take into
account other factors such as the role played ptiens and conflict (Szilas 99) on
this particular topic. Szilas points out that tie perception layer is omitted, it
would give a syntactically correct narrative, bite taudience would neither
understand nor get engaged in it” (Szilas 03). Tdteer point is of particular
relevance to the emergent narrative approachamnittinderlines strongly the role of
emotions within a narrative framework and corredaseme of the views further
expressed in this thesis (Chapter 4).

IDTension, as a system, is an interesting and/aekepiece of software. The
user is playing the role of a character (e.g. somer in a pirate ship scenario, whose
goal is to escape) and chooses actions accordiagitop down menu listing all the
actions he/she could potentially carry out. Asstery progresses, the list of actions
is updated so that the user always has to mak®iaecthat is contextually correct
within the unfolding of the ongoing narrative. Suah approach does address the
narrative paradox, as does the EN concept work. édew this is only a partial
solution as Szilas does not refer to the qualityhef stories generated and does not
comment on the user’s interactive experience. Thelamentation of IDTension
supports some of the previous publications rel&bethis thesis (Louchart et al 05,

Aylett et al 03), notably on the value of charaistion and role-play in regard to
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the narrative paradox. Although the EN approachreshdhe overall role-play
concept, the two systems are different and do Inatesthe same developmental and
technical approaches. This thesis proposes thagant-based implementation is
best suited to the development of interactive draBmlas approached interactive
storytelling from a different angle and produceah@dular architecture comprised of
five main modules, namely, the world of the stahg narrative logic, the narrative
sequencer, the model of the user and the theatre.

In this architecture, the world of the story modisleomprised of the content
created by the author such as different charaagerds, obstacles etc. The narrative
Logic module is in charge of calculating the polesibptions in terms of actions
offered to the user. These actions are then predebg the narrative sequencer
module, whose role is to order the actions accgrtbninterest. The ordering of the
actions is achieved by consulting the model ofuber module. This module’s aim is
to estimate the emotion of the user by consultiligteof pre-determined narrative
effects, thus ranking the actions per impact onpgéeson of the user. Finally, the
theatre module manages the interactions betweempuwemand user and seems to
organise the graphical representation of the sydieengraphic module.

The interactions between the components modulesiDdfension are

summarised in the following figuf€igure 3.2.5A].
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Figure 3.2.5A:IDTension general architecture (Szilas et al 03)

Whilst IDTension represents another landmark ieaesh work in the field,
there are again aspects that differ from the ENagmgh. Within the world of the
story module, IDTension operates at a high-levebal representation of the story
world and the story in general. This view of thergtas a whole directs the story and
its unfolding in real-time. It also controls thetianos of the other protagonists of the
interactive drama, and organises the actions ofttwy world apart from the user.
This means that the actions carried out by theadtars are not the results of their
own reasoning, but of IDTension’s drama managegrjpneting the user’s actions.
Such an approach could potentially lead to charaatet acting “in character”.
Providing that characters’ reactions and goals Hmeaen implemented in regard to

their emotions and mood, the agent-based approagioged in this thesis would
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maintain a dynamic update of tensions and reldtipssbetween characters, and
therefore would reduce the risk of “out of chardceetions or reactions. Similarly,
an agent-based design would allow for the reprasent of the user as a character
and would provide accurate dynamic feedback to esg@mt regarding a user’s
actions. As it stands, an overall consideratiothefstory does not allow for accurate
feedback to be sent to the different characterssaedhs to limit the possibilities of
an action to be taken directly in response to ugteraction. It is the belief in this
thesis that by designing an agent architecture tagating each character as a
separate and individual agent, characters’ resgomseuser interactions would
conform to their personalities. Since any actiodartaken by a character is to be
taken in role, according to its own set of actiagymals and intentions, along with its
emotional state, therefore, contextual integritgugtl as a result be kept, and actions
protected from appearing to be out of context wittie boundaries of the ongoing

story.

3.2.6 MRE / Carmen’s Bright IDEAS

These two projects are often referenced as key@ojn the interactive storytelling
(IS) field. They involved a group of researcherd aimed to create pedagogical and
experience-based learning systems. Both projeats agent-based and present
different approaches on the way the user shouldcdmgsidered within an IS
environment. The Mission Rehearsal Exercise (MRB)egt regarded the user as a
character in an immersive environment whereas QasmBright IDEAS aimed
towards a more exploratory and presentational @gbravhere the user could control
the agent’s intentions in order to influence théolding of a drama. Whilst they are

two different projects, due to the close ties betwthem (overlapping development
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team), they are briefly introduced together in $egtion. A more detailed analysis

of the MRE architecture (i.e. EMA) is presentedcCimapter 5.

The Mission Rehearsal Exercise (MRE) project wasesay large-scale
research project developed by the Institute foraGve Technologies (ICT) at the
University of Southern California (USC). One of tin@ain aims of the project was to
bring together researchers in simulation technokoggollaborate with people from
the entertainment industry (Swartout et al 01, 0% project delivered a series of
scenarios oriented around military operations vatlstrong pedagogical approach
towards users (i.e. military personnel) in certaneas such as decision-making,
communication and crowd management. MRE mixes huosers, semi-scripted
characters, which are Al-based and emotion-basemiali humans, in real-life
scenarios. The stories present the user with dilesnand aim to interactively engage
the user towards the achievement of pedagogicactgs. The approach pursued
in MRE is a hybrid compromise between storytellimgeractivity and agent-based
techniques in order to practically achieve the tgyment of such a system. The
MRE shares common features with the Emergent NeeréEN) concept developed

in this thesis, notably:

An agent-based approach

*« Animmersive environment

The user plays the role of a character
« Emotion models are represented in the agent’s rad@zision
mechanism
The two concepts differ, however, on the degreéreddom offered to the
human participant. The MRE purposely limits thegarof interactions, decisions,

and situations available to the user and featuhes “GtoryNet” approach. It
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“accommodates unstructured interactive “freeplaghvagents as well as structured
sequences of events that can be used to createtteégrthat engage participants”
(Swartout et al 01). The story is decomposed inbales and linear narrative

sequencef~igure 3.2.6A]

[= Lingar transiticn
SHOWS CONSEqUences
& sets up naxt node

Freeplay

node - . -
Implizit gating conditions cn

link enable transition

Figure 3.2.6AStoryNet (Swartout et al 01)

The user interaction is limited to the nodes aneitiser comprised of coping
strategies (pre-defined tasks) or action-decismwithin particular situations. This
approach, whilst efficient within the particularnoept of the MRE project, is not
compatible with the EN concept's views of unrestic freedom for the

user/participant and emergent non-linear approad8.t

Carmen’s Bright IDEAS is also an agent-based stemyironment that
exploits the interactions between intelligent agexd the basis for the unfolding of a
pedagogical story. The project is an interactivaltheintervention program that aims
at assisting mothers of paediatric cancer patiatproblem solving skills (Marsella
et al 00). In this system, the characters are amounis and act upon decisions made

by the user. Their actions are then processed wdaeator/cinematographer agent
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that manages them with regard to a story strucnce “presents the story so as to
achieve best dramatic effect”. Whilst the role lué user in Carmen’s Bright IDEAS
differs from that in the EN concept (god-like vessiharacter-based perspective), the
consideration of dramatic effect/impact is interegt despite relating to
presentational issues rather than agent actiowtsmlemechanisms. Overall, its
agent perspective is relevant to the EN approadcrited in this thesis as it
demonstrates the potential for agent-based systeragstain highly emotional and
meaningful drama. Its presentational approachasgielver, in direct conflict with the

idea of an immersive emergent environment propos#us thesis.

3.3 Authoring Storytelling system

The work described in this section is based ardbadsision of a user whose role is
to author stories. Therefore the interaction table€e at authoring time, and this
type of user is referred to in this thesis as ther author. The stance it takes is that
interactivity can be achieved in storytelling ancrda through a transition of the
user from spectator, as in cinema, theatre oralibee, to author. The main
differentiation between authoring and participatsterytelling systems lies in the
way the relationship between the user and the wiktdeytelling experience is
perceived.

Since EN adopts a character-based approach toaadtitex storytelling,
author-centred applications could be seen as dteldninterest. However, because of
the active role played by the user (as author),wbek discussed in this section
considers aspects not covered where the user &dysagarded as the subject

experiencing the interactive drama. This sectionec® the narrative elements
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directly relevant to authoring systems and alsatiles how such an approach can
be adapted for the EN concept.
Finally, authoring system approaches have prodsoetk of the pioneering

work of IS and should be acknowledged as such.

3.3.1 IMPROV - (Ken Perlin, Athomas Goldberg)

IMPROV predates the projects covered in the pressgrction and was developed in
1996 by Ken Perlin and Athomas Goldberg from thediddResearch Laboratory at
New York University (Perlin et al 96). This projestas, along with Joseph Bates’
OZ project (Bates 92), seminal work in interactsterytelling during the 1990s. The
Oz project is discussed in detail in Chapter 5 (T@ghitecture). It is interesting to
notice that although most of today's research miRésagent techniques and
narrative research, one can see the origins afactige storytelling research in agent
and behavioural research in projects such as teg covered in this section.
IMPROV is a system that was designed from an awthnotred perspective.
Its main aim was to assist in the creation of temaé behaviour-based animated
actors. The author in this system played the rble director interacting and setting
up virtual actors or puppets. These actors wergudeg to respond to both user and
agent inputs in real-time, and would all displagitbown personalities and moods.
Factors such as personality and mood were set uthdyauthor and embedded
within a set of goals and intentions. From a techinaspect, the system developed
was made of two sub-systems; an animation engiaewibuld control the motion
and animation transitions of the agents, and a\betiaengine controlled by the
author that would allow for the creation of govairules and complex behaviour
for the agents to execute. In simpler terms, th@R@V system was an integrated

authoring tool for the creation and control of ténds and bodies of interactive
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virtual actors. It was widely regarded by the resea&ommunity and its authors as
an expert system for authors whose aim was to geoxitool for the “construction of
the various aspects of an interactive applicati@hger et al 96). The targeted end
users for this application were not computer progrers but artists and authors
with creative skills. For this reason, the main fgguration of the agents and the
system was generally carried out via an IMPROVpsicrg language whose syntax
was close to English, such that non-programmer&dcsaript interactive scenarios.
However, not all actions executed by the agentsevpee-determined: the system
allowed the author to add commands and triggerslymiag non-deterministic
behaviour from the agents. An author could script@ne in which the agent could
choose random actions from a pre-determined sdingdgome emergent behaviour
within a predominantly scripted environment. Théhau was given access to both
the behaviour and animation engines in the systinmawser interface and agents
would refer their actions to a shared blackboardtrsd their actions could be
coordinated with respect to each other and theiptsc IMPROV was also designed
so it could incorporate several users over netwaanknections in real-time. It had
many application prospects and presented some t@tém many areas, notably
RPGs, simulated conferences, interactive fictiogital puppetry and shared virtual
worlds. [Figure 3.3.1A] shows IMPROV’s user interface design, and the regioa

of geometry and both behaviour and animation ersgine
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Behavlor

User
Intarface

Figure 3.3.1A:IMPROV user interface design (Singer et al 96)

3.3.2 IMPROV Puppets- (Hayes-Roth, Van Gent)

Barbara Hayes-Roth and Robert Van Gent also exgldite IMPROV system in
building the IMPROV-puppets system (Hayes-Roth le©3). This system was
designed to be used by children and mimicked thdittonal puppet theatre play,
with the exception that the directing and stagirfigh® play was carried out by
children, and intelligent agents represented thgpets which were controlled by
children. Such projects are of particular relevatccéghe EN concept because they
link artistic areas and computer science. Undedstily, the IMPROV models
developed in these projects differ from what iingended to achieve with the EN
concept. However, what is of interest is the manneawhich stochastic behaviour
(non-deterministic) is taken into account and impated in the system so that an
element of unpredictability is present in the depeld scenarios. This approach has
been followed in most of the systems presentedis Chapter. In these systems,
non-deterministic behaviour has also been impleetkat a character level, but in a

more generative manner than it is the case in IMPRO
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Although these two projects do not focus on theesgsues, a system such
as IMPROV could be relevant to the research orkthergent Narrative concept, in
the sense that its scripting and agent architestoa® be regarded as mechanisms
from which narrative planners could benefit, espiciwith respect to the definition

and communication of agent actions and responses.

3.3.3 PUPPET - (Michael Scaife, Yvonne Rogers, Padlarshall)

PUPPET (Marshall et al 02) is a system developedhey Interact Lab at the
University of Sussex that provided a populateduairtenvironment for children. It
allowed the users to author, interpret and wattéractive drama. It presented the
user with several roles with respect to interactimgrative. The user could regard the
application as a drama and play the role of thaesweé. S/he could also control a
character and interpret a role within the unfoldstgry and play the role of an actor.
Finally the child user could also record dialogwe the different agents in the
interactive narrative (i.e. scriptwriter) and reasge dialogue when editing the
narrative (i.e. editor). Puppet was primordiallpmject set up in the field of early
learning and aimed at researching a theoreticahdveork of “learning through
externalisation” (Marshall et al 02). Therefore, was not oriented directly at
interactive narratives per se, but was using teemdra metaphor. The emphasis was
on developing innovative ways to motivate a chilkefgagement in learning to learn,
self-expression, symbolic activity and collaboratiateractions.

PUPPET did not present complex narratives (i.e.apents only had a few
actions and goals to carry out), but proposed aargemt framework with which
children could interact and engage. However, itmiportant to note that the “actor”
interaction mode in PUPPET was limited and did soastain interactivity for a

prolonged period of time. It presented short inteva sessions for children between
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7 and 9 years old, and generally lacked coheradesspall et al 02). PUPPET was
an application that allowed controlling several eadp of storytelling activities
(authoring, watching, and interpreting) and theatreé failure of the “actor” mode
could be attributed to too much diversity in itsdee of interactions and does not
enforce the validity of emergent structures onatare and storytelling. However, it
proved to be a very successful interactive appboaand demonstrated that these
structures are particularly well suited to the gatien and articulation of interactive
content. PUPPET demonstrated that emergent apmeacbuld be used in
producing a generative storytelling applicationlmth authoring and participating
levels. The quality of its participative mode wakrgttedly poor (Marshall et al 02)
but the project showed success in its authoringllev
The failure of PUPPET in generating convincing egyeet participative

narratives is not conclusive in the sense thaniy presented the participant user
with two characters with a very limited range dferraction and does not imply that
this approach should be abandoned altogetherultdme suggested, in the particular
case of PUPPET, that interactions have probably ladfected by the characters’
limitations in action decisions. Since charactesdohstructures are driven by the
characters’ ability to carry out interesting aci@and are therefore highly dependent
on story-content, it is reasonable to believe tict character content might have
significantly improved, in this particular casegtbverall quality of the system’s

interactive mode.

3.4 Summary

Interactive or Virtual Storytelling, as a reseafieid, is a broad one, as demonstrated

by the variety of applications, concepts and apghvea reviewed in this chapter.
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Like the EN concept, most of the work describecehgibased on strong convictions
and a specific vision of what an interactive drashauld look like. The aim, in this
part of the thesis, was to objectively review thessearch projects and assess their
relevance in terms of concept, approach or themestance to the Emergent
Narrative concept.

Based on the review presented in this chapterEtdeconcept, although it
has not yet been formally introduced in detail, pgges a novel approach to
interactive storytelling in terms of user and ptonsiderations. Although not totally
novel in the sense that bottom-up approaches teractive issues have been
explored in the past (Grand et al 99), this paldicnarrative concept proposes the
fusing of elements borrowed from both characteretgpment theory (1zzo 97, Ryan
00, Vogler 98) and intelligent agent research ideorto develop an environment
dedicated to interactive drama. There is obviouslye to this project than the
theoretical and design issues discussed in thiptehaChapters 4 and 5 study
guestions dealing with emotion modelling and agamhitectures, and progress
toward a more definite definition of the Emergetridtive concept.

This section on interactive storytelling systemas,lreviewed approaches and
concepts as much as the systems themselves. #dwmbighlighted the similarities
and differences between these systems and then$imteractive drama discussed
in this thesis. The projects mentioned in this isecthave been published and
presented in leading journals and conferences énviitual storytelling and Al
domains (TIDSE, ICVS, SIGGRAPH, AlIDE etc.). Thdeneance and validity of the
essential concepts to a theory of an Emergent goace presented {Table 3.4A].

In addition, to show where essential design elemeant concepts have been
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implemented, this table also aims to put into cxintiee exact nature of the research

and ambitions behind the EN concept.

Emergent Narrative concepts & approaches Relevant
project

An Interactive drama can be articulated around the user’s| Facade
decisions and actions.
Facade illustrated that an intelligent system cae tinto account the actions apd
decisions of a user in order to make decisions kndg responsiveness to an
interactive display.

The story or actions exercised within a story shodl be part of a| The Fabulist
dynamic system in which components of the narrativeare | narrative

continuously updated to reflect on the user’s inteactions. planner
The idea of a continuous function within a stoytgl system has been demonstrated
in the Fabulist narrative planner where the systems based around a continugus
planning functionality. Use of such technology lggrmore accuracy to the system |by
keeping track of what has been happening withinstoey and helps in providing
decisions adapted to the story and the interactibtize user.

Agent-based systems could be particularly adaptedotinteractive | IDA

drama in the sense that it would allow the simulatin of characters.
The IDA, which is primarily an agent system shom®y such an approach can
manage interactions between characters and usarkbatlevel of execution and has
the potential to accurately replicate characteépastand reactions within a simulation
of a story world.

Can interactions between a user and virtual charaetrs be the main| I-

generative source of narrative elements and events including | Storytelling
dialogue?
I-storytelling illustrates this point quite stroggdnd also provides theoretical evidence
that this approach could be considered as a wagieséloping interactive drama.
Although the theoretical approach with the Emerdgatrative concept differs, this
project argues this point positively.

Characterisation and role-play should be regardedri interactive | IDTension

storytelling as a potential solution to the narratve paradox.
IDTension illustrates this point and argues wellits favour although it expresses
reservations quality-wise on the resulting stoéssuch a system. Therefore it |is
conceivable that an agent-based system would arswertain number of problems
encountered within IDTension — notably context-piiel issues.

Can stochastic (non-deterministic) behaviour be imigmented at| IMPROV

character level within an interactive storytelling system?
This is precisely what IMPROV was about and theegation of non-linear stories
within an agent framework. Although IMPROV was venych an authorial tool, its
management of stochastic behaviour at charactet Bhows how much character |is
important in interactive storytelling and reinfosceur conviction for character-based
systems.

Can emergent structures sustain interactivity? PUPPET
PUPPET demonstrated that these structures weréciparty well
suited to the generation and articulation of intdv& content

Table 3.4A:Relevance of concepts for an Emergent Narrativiesys
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This thesis proposes to develop, if it is to folltke type of categorisation
applied to this review, an agent-based charactetre&e dynamic system whose story
management does not lie at story-level, unlike maistthese systems, but at
character-level. Unlike any of the described systetime Emergent Narrative system
proposes the generation of stories from an agensppetive in what is commonly
called a “bottom-up” approach. This means that dleéons occurring within a
scenario are of a stochastic nature. This novelogmh does build on existing
projects such as the ones presented in this chaptkrembraces certain of their
elements. However, the combination of techniquésas and approaches developed
for the Emergent Narrative concept is a novel aon¢his particular research area.
There are further issues to discuss in order tduat@ the viability of such an
approach. Thus, the next two chapters focus ofotleaving questions:

» Can agent architectures support characterisation?

« How can we exploit continuous planning capabilities regard to

storytelling and characterisation?

* Is it possible to realise a distributive story mgerawhere decisions with
respect to parts of the unfolding narrative aretaky the agents at a local
level?

* What is the role of emotion in decision-making?

* What is the relationship between emotion and drisetain?

« How would users and agents engage in a way thahté&esting and

exploitable in term of stories?

* How to define and implement the notion of emotiodamatic impact? —

Would this be sufficient to ensure qualitativelyeiresting user experiences?
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* Would agents be able to accurately model the em®td the user and vice

versa? How important would this be for the desifymi@ractive drama?
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Chapter 4

Emotion models and concepts

I made mistakes in drama, | thought the drama wesnwthe actor
cries, but drama is when the audience cries.

-Frank Cappra

In order to define films critically, we have to irways of defining
the nature of our involvement.

-V.F.Perkins

4.1 Introduction

Although the main investigation work undertakentims thesis relates to both
narrative theory and interactive storytelling sys$e there is another important area
that should be addressed - emotion. Emotions aitteaheart of dramatization and
represent the main means of communication betwetirsaand their audience. A
spectator will also interpret drama from an emaloperspective in many cases.
Entire cinematic genres (i.e. suspense, horroramim drama) are based on the
spectators’ emotional responses. Sections 2 anfdtfdsochapter focus on the role
and functions of emotions from both the actor apdctator perspectives. This is
essential within this thesis since actor and spectan respectively be associated to

agent and user. The emotional mechanisms involuethese two roles help to
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determine the areas of the emotion research felthet considered for both the
theoretical formulation and implementation of tineeegent narrative concept.
Finally, this chapter reviews relevant areas mibton research relating to
emotion models and concepts. This section discussegepts essential to
understanding certain emotion-based synthetic agenhitectures, which are
described in Chapter 5. It also underlines decssiom the level of emotion
representation required for the agents to be dpedion this work. This section is
divided into two distinct sub-sections; appraisatdéd theories and low-level

models.
4.2 Emotions in the spectator

Emotions have been identified as playing an esdertie in the way we perceive
and interpret dramas for a long time. Aristotle wlaes first to consider this topic in
the “Poetics (Aristotle 330BC).He referred to the concept of “catharsis” as a
purging of emotions, such as fear or pity, from pectator's perspective when
watching traditional Greek tragedies. Whilst thee€k word Katharsis can be
interpreted as purification, cleansing or purgitig meaning conveyed in Aristotle’s
works refers more to a surge of overwhelming enmstiarising in the spectator as a
result of watching a play. It refers to changeseateases (i.e. purge) of emotions in
the spectator. This can be illustrated when conisigehe emotional changes in the
spectator as climaxes unfold in modern cinema otheanway in which suspense
allows for the build up of fear and anxiety befergldenly releasing them through
various techniques. The emotional response fronatitkence is a basic element of
the dramatic experience and is integral to theesgof dramatic actions and effects.
Spectators’ emotions have been widely discussedsaveral theories have

emerged on their causes and mechanisms (Curri€&@%oll 90, Freeland et al 95).
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Philosophical discussions are taking place on Htera of emotional reactions in a
dramatic context; they are particularly orientedvdods the cinematic medium
(Plantinga et al 99, Freeland et al 95) (i.e. @afzhy of film) and deal with concepts
such as authorship in cinema, the nature of thm, fits validity as a source of
knowledge and the idea of a philosophy of film litseThe notion of emotional
engagement is also discussed and has produced alsetfexories. Detailed
consideration is outside the scope of this chajetr it gives a brief description of
the main concepts relating to this investigation.

The “simulation theory” of Currie (Currie 95) m@gls the spectator’'s
emotional responses as a product of imaginatiors djproach is also referred to as
the “pretend theory” by Carroll (Carroll 90). Inngple terms, the spectator is
emotionally simulating or imagining a drama asnfalds in what Currie describes
as an offline simulation. Thus, the emotions getieerare described as “off-line”
emotions. They are only simulated because theynatrexpressively demonstrated
by the spectator, in the sense that they are netlagon. In contrast to emotions
experienced in real-life, off-line emotions are ®wn intensity because they are
only simulated. For example, simulation theoristpua that spectators might enjoy a
horror movie and the resulting simulated emotiares fear) but would not enjoy
them if generated by a real life situation. Wartngb who co-authored “The
philosophy of film” (Freeland et al 95) however eagses reservations about this
approach, stating that “One problem facing theusation theorist is explaining
what it means for an emotion to be off-line. Whilsis is an intriguing metaphor, it
is not clear that the simulation theorist can pdevan adequate account to how we

are to cash it out” (URL: Stanford EncyclopedidPtiilosophy).
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The “illusion theory” described by Anderson (Amslen 97) has evolved
from cognitive science and should be regarded a®gmitive film theory. The
concept is based on perceptual psychology and catipral theory, and basically
regards the film as a generative source of stifaulithe human brain to process.
Signals such as motion perception, perspective, orgol textures or
brightness/contrast are referred to as stimuli ared purposely assembled by the
director. It is then the aim of the filmmaker tceate in the spectator a certain
illusion where characters or events are believdaktoeal. The stimuli are processed
in the spectator’s brain and generate emotionorAngon criticism of this approach
is that if the emotions relate to beliefs generdigdhe movie for truly horrible or
scary events, a spectator would not just sit quiatila cinema but may run away, or
otherwise act on the basis what he/she believks teal (Frome 06).

The “thought theory” had been endorsed by Ca(€airroll 90) and relates to
the suggestion that spectators can express embteaeions with regard to their
own thoughts. In simple terms, the thoughts dewopy a spectator whilst
watching a movie (i.e. following the fate or sitieats of characters for instance)
favors the generation of emotions in the spectaitre thought of something
dramatic happening to a character with which thectgtor identifies is enough for
the generation of emotions. Though the term is us&d, this approach could be
related to empathy and how one can be emotionéfigtad by the fate of others.
This approach can also be criticized for not atyugroviding details on the
mechanisms generating emotions. In the same way#hafs do not generate fully
fledged emotional reactions, how do thoughts geeeeanotions from cinematic
representations? How and why would the emotionsnpted by thoughts differ

from emotions generated by real situations?
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In general, the different approaches presentédisnsection do not detail the
internal mechanisms responsible for emotional reacjeneration. It is however
interesting to consider these theories and modelsgh-level approaches that could
potentially be implemented if coupled with a lowevel emotion representation

model.

4.3 Emotions in the actor

As the work presented in the previous section shawslerstanding the flow of
emotions in a dramatic context is essential in giesg emotionally intense and
compelling dramas. However, the consideration obten in drama should not be
limited to emotion perception/generation from actger perspective, but should
also include actors and the way in which emotiaesexpressed and communicated
thorough their work.

The use of emotions has in this case a clearogerpconveying emotional
values and provoking the generation of emotionattiens in the spectator. Rather
than feeling emotions without much control ovemtheith the spectator, the actor
is, in the majority of cases, in total control ardphasises and consciously expresses
certain emotions in order to communicate them. Mashfor doing this are well
documented and have been empirically tested simeeadrly days of acting. Since
EN takes a character-based rather than a plot-b@geaach to storytelling, it is
important to understand the implications of emdtidrom an actor’'s perspective.
Several relevant theories and concepts are brahcribed in this section. Such
approaches could potentially be modelled in thenggearchitecture, and be used for
the design of purpose built agents that would @& dramatic manner in the same

way as an actor would.
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Konstantin Stanislavski, a Russian theatre aetod director, created a
system consisting of a mode of preparation and coladitioning for actors. This
particular technique is commonly referred to, ia ttrama and theatre communities,
as the “Stanislavski system” or “the system” (Sthviski 24). It aimed to provide
actors with a method that would allow them, throdgdining, to control certain
aspects of their performance that are often uneonsdn real-life, such as emotions
for instance. The system developed by Stanislaeskiires an actor to investigate a
role and approach the character from both a matwak and emotional point of
view. Whilst such an approach is common practiceyo Stanislavski pioneered the
detailed discussion of the concept. The system @tpphe development of rich,
complex and realistic characters in the eyes oftltence. Emotions are expressed
not only by the dialogue but also by the actor'siyo@.e. the method of physical
action). The system is a complex blend of trainamgl methodology and it is
difficult to define it with complete accuracy, asilivig and Ley indicate in their
“modern theories of performances”, the system heenhdefined’in its different
manifestations as an intensive process for proonrgireparation and rehearsal, or as
an extended programme for student training” (Mgliet al 01). It would be more
accurate to view the “system” not as a single wouk as a constantly evolving
process that has been developed and refined aueanher of years.

Confusion, however, often arises with Lee Stregbe“method acting”
developed in the 1950s (Strasberg 90). This tectenike Stanislavsky’s system,
aims to bring more realism to the actor’'s perforoggnand focuses on both
emotional and motivational interpretation of theuacters. The way in which this is
achieved depends not only on the form and techeigied in the actor’s training,

but also on the extent to which the actor is idegmiy him/herself with the character.
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The “Method”, as it is often called, consists ot thctor drawing on their own
personal experience, memories or emotions in dalexpress in the most realistic
way the emotions of a character. The actor condstibim/herself emotionally,
aiming to produce a more realistic performance givé a sense of realism to a
scene, at least on the emotional level through @hmtions expressed by the
character. Many American actors have been renoviaedising this technique,
amongst them, Paul Newman, Al Pacino, Marylin Me@nrdames Dean, Robert
DeNiro, Steve McQueen and Dustin Hoffman to narfema

Finally, it is important to mention Bertolt Breth “Alienation effect”
(Brecht 57). Originally inspired by a play from teeking Opera, this concept is
radically opposed to both the “Stanislavsky systeamd Strasberg’s “method
acting”. It presents an interesting counter arguno@rthe importance of emotions in
the actor's performance. Translated from the Gernfgerrfremdungseffekt”,
Brecht's theory is referred most commonly as thketation effect” but is also
called, the “estrangement effect” or the “distagogffect”. This particular technique
aims to distance the spectator from the narralivsion in order to reflect on themes
and concepts in a critical manner. The objectivahid particular approach is to
alienate the spectator by presenting well knowncepts from a different
perspective so they are perceived in an unfamii@nner and reflected upon
objectively. The spectator is therefore preventesinf getting a sense of the
characters’ emotions. According to Brecht's worke tspectator’'s qualities of
criticism and objectivity should not be interferaith by emotional closeness and
the illusion of reality. In order to achieve thisna diverse techniques have been
developed in order to break narrative immersian @xaggerated lighting, disruptive

music or sound effects). The most common and ctersiic technique is the one
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where the actor regularly acknowledges the audielh@hows that the actor is not
interpreting a role in the conventional sense eftdrm, but is also aware that he is
being watched by an audience and should be delyeior that audience. This
particular technique originated from the Chineserapand is often referred to in
western media cultures as “breaking the fourth\wile imaginary wall that actors
build between themselves and the audience. Numefibus makers embraced
Brecht’s ideology, Jean-Luc Godard (A bout de deuf060, Pierrot le fou 1965)
and Ingmar Bergman (Persona 1966) presented aggtlabimost visible examples
of this approach in their works.

The work presented in sections 4.2 and 4.3 umgsrithe importance of
emotions in drama and shows that it is essentialaiors to reflect on the
characters’ emotions in order to establish enowaievmability for their characters to
generate emotions in the user. This interconnediemveen dramatic display and
emotions could suggest that emotions could be deglaas a substitute for dramatic
value, a dramatic situation could be assessed vafipect to the emotions it
generates, and situations could be assessed drallyatvia their emotional

outcomes.

4.4 Emotion models

The theories and concepts described in the prewi@ossections present interesting
ideas for implementing both actor/agent minds andreral story
managers/facilitators. The real question to be ansgivin this chapter is not whether
or not emotions should be used in the modellingndélligent agents, as it is
apparent that they should from the discussion@amwut, but how and to what level

of abstraction should it be done? The emotion neouhelestigated in this section can
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be used to answer this question. The last decadehgabehavioural Al community
becoming increasingly interested in the emotion ellod) research field. As a
consequence of its involvement with a psychologsebadomain, behavioural Al
research has distanced itself from the more clalsbranches of the Al community.
Mateas discusses this distinction between behaaliddrand classical Al in (Mateas
02).

Whilst it is not the aim of this chapter to delseremotion-based models to
the same level of detail as narrative systems apter 3 and agent architecture in
chapter 5, it is still essential to present a bomdrview of this research field in order
to lay the basis for the understanding of the systeescribed in chapter 5. This
review of emotion models is divided in two distinparts; appraisal-based and low-

level models.

4.4.1 Appraisal models

Since emotion modeling is a very large researchailiommand appraisal-based theories
account for an important part of it, it would béfidult to cover this domain in detail
in this thesis. The approach undertaken is to pteaebrief history of emotion
modeling, and refer to cognitive models that hasmially been implemented and
proved to be computationally relevant.

Emotions have been studied for a long time, andcthecepts and
theories developed over the years have to dateglayvery important role in the
development of intelligent agent technology. Plataefinition of “Thumos”
(Ancient Greek for passion) (Plato 360BC) was pbbpahe first attempt at
understanding the why and how of emotions. In laisec emotions (i.e. Fear and
anger) were seen as a disruptive element to raagpoemd rationality. Charles

Darwin (Darwin 1872) later (1872), produced exteasempirical studies into how
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human beings and animals use facial expressiornoey signals and express
emotions. Cannon-Bard (1927) (Cannon 27) went osuggest that emotions were
essential and necessary for an individual to reaet stimulus. Emotions could be
associated with various stimuli (e.g. Height) anceaction would be based on the
emotion experienced. Therefore, emotions hacetexperienced for an individual
to react to a stimulus. Izard later (1979) argueak facial expressions reflected
emotions and were a component of naturally occgreimotion (Izard 79). Finally,

Damasio’s studies (1994) of a patient sufferingmfrborain damage led to the
identification of “somatic markers” and to the cluston that emotions were

involved in decision-making (Damasio 94).

It is generally accepted that cognitive modehmgs first introduced in the
works of Magda Arnold in the 1960s (Arnold 60) whare introduced the concept
of appraisal. Her conception of appraisal was tffadn unconscious mechanism
where an individual would mentally appreciate tlendfit or inconvenience of a
particular situation. This would in turn generat@otions. Since then, a certain
number of high profile theories have emerged. Thejyude, to quote the most
relevant, the works of Fridja (1986) (Frijda 86)knkan (Ekman 92), Lazarus
(Lazarus 91) and Scherer (Scherer et al 01). WthstAl community has shown a
lot of interest in these models, they have yeteanplemented successfully within a
computer-based framework. Considering the amoumtask necessary, this is not a
viable option for this thesis. However, two appakisased models have been
successfully implemented and constitute the basiscomputer-based appraisal
systems. These are the emotions model developdcitgrus (1991) (Lazarus 91)
and the cognitive structure proposed by Ortonyy&and Collins (OCC) (Ortony et

al 88) (1988).
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Lazarus (1991) (Lazarus 91) added to the genswatept proposed by
Arnold that a conscious consideration actuallytlethe generation of emotions. He
also raised questions on how individuals “cope”hwthe generated emotions. The
overall approach revolves around the fact that emstand their variations, together
with the environment where subjects are located,affect emotion generation and
judgment. Thus prompting different reactions anplieg strategies depending on the
personality of the subject. This particular ap@bsystem proposes that perceived
events (i.e. as appraised) generate emotions. Tdmeg&ons then influence actions
carried out by an individual and the assessmenmaiediate future events. This
appraisal mechanism therefore offers a dynamic iemaltsystem that interacts with
the action selection mechanism of the individuahisT approach has been
implemented in the EMA system (Marsella et al 06wl as in FearNot! (Louchart
et al 05(2)) and is described in detail in the redpter.

The OCC has also been implemented in many systeatably in Eliott’'s
“Affective Reasoner” (Eliott 92), the OZ (Bates 9&)d VICTEC (Paiva et al 04)
projects. Both projects are described in chaptdihts approach is based on emotion
types and is defined within a hierarchical taxorosiructure. Appraisal in OCC
assesses events according to an individual's gpatderences/natural dispositions
(attitudes) and morals/principles (standards). Adiviidual will generate emotions
depending on whether the event is perceived as gobad. The 22 emotion types
are generated according to a hierarchical struandepre-emotion categorigkable
4.4.1A] These categories can then be merged togethedén for specific emotions
to arise and emerge as dominant with respect tartecplar event or situation. The

resulting emotions are taken into account in tiggvidual’s response.
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Emotion category Emotion
Fortunes- Of-Others Happy-For
Fortunes - Of-Others Gloating
Fortunes - Of-Others Resentment
Fortunes - Of-Others Pity
Prospect-based Hope
Prospect-based Fear
Prospect-based Satisfaction

Prospect-based

Fears-confirme

Prospect-based

Relief

Prospect-based

Disappointmen

t

Well-Being Joy
Well-Being Distress
Attribution Pride
Attribution Shame
Attribution Admiration
Attribution Reproach
Attraction Love
Attraction Hate
Well-Being / Attribution - Compounds Gratification
Well-Being / Attribution - Compounds Remorse
Well-Being / Attribution - Compounds Gratitude
Well-Being / Attribution - Compounds Anger

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

4.4.2 Low-level models

Since they not only aim to model emotions but atsocorporate elements such as

motivations, personality or goals, the theoriesdbed in the previous section could

be referred to as high-level emotion models. Lewel models are typically partly

or totally non-cognitive, and generally regard eigmotgeneration issues from a

physiological point of view where arousal within andividual affects perception,

attention, motivations and drives.

Canamero (Canamero 97) proposes a model wherdoasare seen as

modifiers of the individual’s motivations, perceaptior attention. This is an agent-

based model and has been designed in order tootamtelligent agents and robots.

Contrary to most of the other models mentionedhis thapter, this approach is non-
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symbolic and emotions are not labeled. The ageamesethe environment for pre-
determined stimuli. Once identified and detectdusé stimuli act on the agent
activation mechanism, and depending on the intemsiimportance of the stimuli

perceived, it releases hormonal signals that im tuave effects on the agent's
motivations/drives but also the way it perceives #@nvironment and its level of
attention.

Velasquez's Cathexis (Velasquez et al 8@)another hand is a different
concept based on a model proposed by Izard (192&)(93).The approach is also
motivated by the development of agent technologyrdposes the integration of
drives and behaviors via emotional inputs, and ickems emotion within the action
decision mechanism. The model itself is quite cletep andintegrates both
cognitive and non-cognitive emotion generatorsifelis) as well as a representation
of moods in order to influence both the motivatiansl the behaviours of the agents.
Like the model proposed by Canamero, Velasquez'deiproposes an interesting
alternative to the more commonly considered apakéiased approaches regarding
emotional arousal from a physiological-orientedspective.

Whilst these models are relevant to this invesiog, the level to which they
are implemented might be too low for an author étate to these models in a
narrative framework. Appraisal-based model whichkrafe at a symbolic level seem
therefore more suitable for computational impleragah within an interactive

narrative project.

4.5 Theory of Mind and empathy

The work presented in sections 4.2 and 4.3 sugdbatsthere is a strong link

between drama and emotion in the sense that theraalims to assess the emotional
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state of the spectator for the timing of dramatrerds (Theory of Mind) and the
spectator feels emotionally for the characters @my. The author pre-assesses the
state of mind of the users (emotional mapping @& #udience) when writing a
dramatic performance. The aim is to take the awdiem an emotional journey that
includes surprise, fear, happiness or sadness degeon the particular genre of the
script. In order to achieve this successfully agléc the most suitable technique for
a desired effect, the author needs to have a gtsadaf the spectators’ state of mind.
This is achieved by directing techniques such gisting, colors, contrasts, camera
angles, suggestive frames that would influencesfiextators’ overall state of mind
so that they are mentally disposed to experieneetiect desired.

In the interaction and the character-based apprdaken in this
thesis, it is essential to identify which elemeatries responsibility for making
necessary dramatic decisions. The Theory of MindM)I concept (Whiten 91),
presents an interesting approach to the way desisice made and could potentially
contribute to the development of character decism@shanisms. ToM is believed to
be an essential factor in human social interactittnsuggests that human decision
making is influenced by our predictions of otheesactions to our actions. This acts
through our ability to generate a mental represemtaof other people’s states of
mind and personalities and make decisions usingeliefs of what their reactions
will be. We tend to interpret expressive behaviawch as language, facial
expression, context, voice tone or gesture in orteerestablish a mental
representation of the other. Based on this reptasen, we then adjust our decision-
making process so we can ask the right questite, ttee most appropriate tone or
position; basically we adjust ourselves to the oth®wever, this ability can also be

used in a negative way, for instance helping te tallvantage of someone else’s
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mental state. This is very common in school bullyfior instance, where bullies
have scored high at Theory of Mind tests, showingbeiter than average
understanding of the mental state and perceptioatiérs (Paiva et al 04). This
approach was studied in the VICTEC project (URLctgc) where virtual agents
were designed to encourage empathy via their espeedehaviours and decisions,
through allowing the user to build a mental repnéston of their internal states and
emotions.

Marsella also implemented this approach in twdirttis computer science
projects; PsychSim (Marsella et al 05) and the EonoEvoking Game (EVG)
(Wang et al 06). PsychSim aimed to “exploit the recursive modelltogallow
agents to form complex attributions about othersich their messages to include
the beliefs and goals of other agents” (Marsellal €15). EVG is a different project
that aimed to study emotions in video games plaggrgenerating situations so that
users would experience a certain pattern of emstion

Whilst this thesis is oriented toward the dramassue of interactive
storytelling, rather than the generic social coaesations of ToM, the idea of
defining an action-decision mechanism based on thetimdividual and others could
be extended to drama. The ToM approach could barpocated into a character-
based design where decisions could be made basedntp on the intrinsic
emotional state of an individual, but also on homeyt would affect others
emotionally. Such a process would allow the charatd make decisions on a
dramatic basis (the amount of emotions internakynegated for a given action

determines its dramatic weight).
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4.6 Conclusion

The main aim of this chapter was firstly to invgate the role of emotion in drama,
in a narrative context, but also to look at how @ors could be represented and
modelled with a view to possibly integrating suchmadel within a narrative
framework.

Based on the investigation presented in sectdbbPsand 4.3, it is apparent
that the role played by emotions in both the spgectaand the actor’'s perception of
drama is significant and should be taken into actoAs a result, the approach
proposed in this thesis is to consider emotiors sisbstitute for dramatic value in an
agent-based action selection mechanism. Whilstlitierent approaches discussed
in sections 4.2 differ on how emotions are generdteey all agree that drama has an
actual emotional impact on the viewer. From an ge=r narrative point of view, it
would be interesting to consider the selectionaftative actions according to their
likely or predicted emotional impact. This woulglace the subjectivity associated
with the concept of dramatic value and elevatingtons by the quantifiable notion
of emotional impact.

Emotion models and emotion-based systems mustkiea into consideration
for the implementation part of this work on the egemt narrative. Section 4.4
introduced a wide range of approaches and condbpts could potentially be
implemented within current or developing agent tedbgies. Since technical work
based on these models has not yet been coveredstitl too early to decide on a
model for implementation. However, the overview sgr@ed in this chapter has
clarified the way in which emotion modelling shouli considered with the

emergent narrative approach.
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Both appraisal-based and low-level models arergitlly interesting. Whilst
the models proposed, for example, by Canamero (Gara 97) or Velasquez
(Velasquez et al 97) present interesting altereatito the more commonly
considered appraisal-based approaches. Howeveérjritiementation is carried out
at a very low-level and this poses problems forrtl@eithoring in a narrative
framework in the sense that these do not operate sgtmbolic-level at which an
author operates. It is therefore questionablegirtbonsideration would be beneficial
to this particular work. The emergent narrative rapph is narrative-based and
primarily focuses on the generation of drama aramatic actions without any
particular focus on the naturalism of the technggaed concepts involved in its
realization. It is therefore not an issue to coasabpraisal over low-level models as
long as they allow for the selection of narratiefi@ns based on emotional inputs. It
is felt that the consideration of low-level modelsould result in a level of
complexity that would not benefit the considerasiaf emotions in this project.

The concept of Theory of Mind should also be tak#&o consideration in
Chapter 6 (Theoretical formulation) as it potehyiaffers an interesting and novel
approach to develop autonomous agents with draroagabilities. It also supports
the integration of an appraisal theory such as @G@ony et al 88) in the way in
which it was originally intended (i.e. assessmdn¢rmotions of others) rather than
its current common use in computer science (i.eegd agent control mechanism).

Chapter 5 will focus on implemented emotion-basgdtesns, and will
consider them with respect to an emergent narratweept in terms of practicality,

model implementation and agent abilities
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Chapter 5

Synthetic character architectures

5.1 Introduction

The investigation undertaken in this thesis has,the studies of narrative theories
and systems, identified several important aspettth® design for an emergent
narrative concept (EN). Previous chapters arguedsiablished narrative concepts
in the domains of narratology, theatre, cinematerdture cannot be applied within
an interactive framework, and therefore articulatemd management mechanisms
should be sought in other domains.

Chapter 3 identified an agent-oriented frameworlaagiitable approach to
the development of a character-based framework.eSime EN approach is based on
character interactions, it is important that agesttsuld simulate acting by carrying
out dramatic actions. For this reason, this chdptrses on agent architectures and
their abilities to generate emotions and produde\mble behaviour. These are the
necessary elements an actor brings to characegpretation.

In order for a character-based drama to unfold authrelying on a directing
plot structure, a synthetic character should haeeability to interpret events in the
same manner that a real world actor would (i.efe®ying and reacting accordingly
to situations). Such an approach to agent desigrndnalow both the user and the
synthetic agents to communicate on a common basismore importantly, in a way

that is natural to the user, since emotions plégrge part in the way people make
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decisions. For this reason, this chapter investiggaghe potential for an agent
architecture to support the user’s “suspensionisthalief’, which is an essential
element in achieving believability.

In this chapter, architectures are also reviewezbraing to their planning
mechanisms. Due to the changing nature of the storid the agent architecture for
such a project must be able to operate dynamicapigcial attention has been given,
in this part of the thesis, to mechanisms supppttie continuous updating of world
and/or agent states and to the ability of agentaddify their own goal structures or
emotional status in response to changes in their@mment.

Finally, this chapter reviews a representativecie of synthetic character
architectures. The objective is to identify elenserdf an architecture for
character/actor implementation. This review critic&valuates: TEATRIX, TOK
(OZ project), QUAKEBOT, EMA and FAtIMA (FearNot!Yhey have been selected
because of their contributions to four essentiahgarof affective agent architectures
design (AAAD) - namely appraisal, emotion modellidanning and action/goal
selection mechanisms.

The discussion in this chapter assesses their fatén integrating the type
of interactivity and affective representation reqdifor a successful implementation

of a character-based model.
5.2 TEATRIX (NIMIS project)

TEATRIX is particularly relevant to this thesis givthat it was developed within a
narrative framework. It aimed at developing creatstorytelling skills in young
children (4-8 years old) using a theatrically imedi approach. TEATRIX was a
collaborative virtual environment developed unddre tNIMIS (Networked

Interactive Media In Schools) EU project (MachatlaleD0). The overall concept of
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the application architecture (Machado et al 01)] amed to develop a framework
based on Vladimir Propp’s narrative interpretat{®nopp 28). Users were able to
set up scenes, props and characters for each sxefaey could then initiate
situations and interact within the story-world thgt the character they chose to
direct. Characters could either act on the belfalisers (i.e. follow advice/orders or
directions) or autonomously (i.e. deciding theirnosourse of action) (Prada et al
00). It is the implementation of this autonomousdclion that is of particular
relevance to this thesis.

Whilst Chapter 2 discussed the limitations of thepPian model for an
emergent narrative concept, the synthetic charaatehitecture developed for
TEATRIX is still relevant. TEATRIX implemented theotion of roles (i.e. the roles
that the characters will play in the stories), pasdity, emotional profile and
integration of emotional behaviour within the clwes’s reasoning process
(Machado et al 01). These concepts are essentmeifis to simulate an actor and
convey emotions and drama within a performanfgggure 5.2A] shows a

screenshot of the TEATRIX application.
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Figure 5.2A: A scene from TEATRIX (Prada et al 00)

The TEATRIX collaborative distributed agent architee allowed several
children to work on the same story at the same.tifitee system was designed
around “a server module owned by the child whoteththe story and several client
modules owned by all the other children that havesen to play the same story”
(Machado et al 00(2)Prada also pointed out that “a story characterBATRIX is
the conjunction of an actor and a role” (Pradal €03 This approach to character
consideration conforms to the EN vision of a usatipipant and character/actor
described in section 5.The agents are composed of five elements (mindossn
effectors, body and inventory) where the charasternnd receives information from
sensors and passes actions to effectors for ewecaind the character's body
performs actions. On top of this, the agent’s inggnkeeps track of the character’'s
belongings and uses this knowledge as pre-conditionfurther character actions.

This information flow is detailed below [Figure 5.2B].
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[nventory

Effectors

Sensors

Figure 5.2B: TEATRIX agent architecture (Prada et al 00)

Finally, the architecture of the mind is also oféafrrelevance, in the way that
information flows between the agent and the worlddet and the way in which
emotional reactions are produced and used in cotijum with the agent’s own
goals. Input via the sensors is filtered in orderdetermine its relevance to the
character’s set of goals and actions. This proalssstriggers an update in the world.
This update is run in the emotional reaction modséethat consequent events can
change the character's emotional state. Changtdsiworld model also trigger the
goal management mechanism to run an update ondtedf the character's goals
based on the current version of the world model twedcurrent emotional state of
the agent. Finally, planning is performed takingpiaccount “current goals, world

state, actions that can be performed and the ensbdtstate” (Prada et al 00).
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Figure 5.2C: TEATRIX mind architecture (Prada et al 00)
These mechanisms produfdggure 5.2C] a dynamic system in which the
agent’s mind is constantly updated with changethenworld state as they happen

and in which the agent builds its own representadiothe world state.

However, the emotion model animating the charactefEATRIX does not
appear to be sufficiently rich for operating ouésithe scope of a Proppian model.
The TEATRIX implementation seems only to incorpera@ subset of the OCC
(Ortony et al 88) basic emotions relevant to fairyolk tales. It would be preferable
to incorporate a much larger set of emotions aadti@ns 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 inpgi#@3 (IDA - Interactive Drama
Architecture) is also of interest. Not only it igattly linked to the Al framework
Soar (Laird et al 03), but it also covers an irggng anticipation mechanism
potentially adaptable to drama. A QuakeBot charaideable to predict other
characters (i.e. players) actions. “Soar Quakelsst designed based on principles
developed for controlling robots using Soar” (Lagdal 00). The Soar architecture
presents a “theory of cognition embodied in a com@anal programming
architecture” (URL: Soarl). “It is a general cogret architecture for developing
systems that exhibit intelligent behaviour. It leen used since 1983 and evolved
through many different versions to where it is n@ear version 8.6” (URL: Soar2).
The Soar Quakebot was designed to reproduce hilikeatactical play for
first-person-shooter (FPS) video games (Laird QO(R)is interesting the way that
anticipation has been incorporated within the aedbure. The Soar Quakebot would
“create an internal representation that mimics whahinks the enemy’s internal
state is, based on its own observation of the ehdbaird 00(2)). This could be
summarised by the following “What would | do if la in this situation with that
state of mind?” (Laird 00(2)). By building an imel representation of the enemy’s
internal state, and applying its own tactical knedge to the foreseen situation, the
Soar Quakebot would second guess the intentioheoEhemy and be able to set up
an ambush for instance, as described in detailLaird 00(2)). The concept is
computationally straightforward. In order to apglych reasoning the agent would
need, in principle, to project a basic action deaismechanism onto a fictive
situation and report the result of this operationits own more complex and

developed action-decision system. Whilst this heenbsuccessfully implemented in
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the case of the Soar Quakebot for a first-Persaot®h (tactical operations), it
would be interesting to investigate the suitabildf such an approach to the
particular contexts of dramatisation and actiorestsbn processes based on dramatic
interests rather than tactics. In the context ofEdh model, an agent, rather than
selecting actions based on its own emotional stamig plans, could potentially
foresee the emotional impact its actions would hawveother characters and select
them appropriately. Such an agent would not onlyaware of its own actions and
goals, but also of the dramatic impact of its attion the environment.

This approach supports a key issue in EN. For aergent narrative to be
successful, the actions carried out by charactarst marry a minimum level of
dramatic intensity if they are to be seen as pwiytinteresting by fellow
characters and users. The anticipation mechanisuarided by John Laird in the
Soar Quakebot could potentially ensure that charachoose to execute actions that

carry a potentially high dramatic impact rathemtlp@ssibly insignificant actions.

5.4 EMA (Marsella and Gratch)

EMA (EMotion andAdaptation) is a computational model developed hatlan
Gratch and Stacy Marsella at USC (University oftBdtalifornia — USA). It applies
a general computational framework of appraisal @pmng mechanisms that aims to
develop autonomous agents with life-like behavidurhas been designed as a
computational model of appraisal and action. Thetesy generates a causal
representation of characters and their environmemd, interprets this relationship
for goals and actions decision making. This is tamt$y subjected to changes (real-
time) from a wide set of appraisal variables (erspective, desirability, likelihood,

causal attribution, temporal status, controllapiind changeability)Figure 5.4A]
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illustrates the connections between the differemigonents of the system; namely,

environment, causal interpretations, appraisalingggplanning and beliefs.

Envi ¢ ( Causal Interpretation
ALYATOTLITICTLL | (Goals, Beliefs, Cansal Relations, Plans, Intentions)
( Appraisal
Action ie—T 1 -
: [

Dialogue ;= Appraisal Affective Belief an
_/‘ Frames State Formation
s Explanation
/f |7

: \
I Control Slgna]sJ

Figure 5.4A: The EMA architecture (Gratch et al 04)

[Figure 5.4A] illustrates how causal interpretation of the agerdlationships with
the environment is subjected to changes from atbemponents (beliefs, planning
and explanation). It also shows the cycle of aigpfaand underlines the dynamism
of the overall architecture.

Causal representations are developed for decibeoretic planning and also
feature representations of both intentions andefsel{Marsella et al 06). This
approach allows for the appraisal processes torbeepsed quickly as the agent’'s
beliefs, intentions and plans are uniformly repnése within the system (Marsella et
al 06). The uniformity of this approach also allofes both reactive and deliberative
outputs to be integrated in the agent representatiince the agent's causal
representation is constantly updated, any decisiade by the agent always reflects

on its current emotional state, goals, beliefgntibns, plans and causal relations.
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In this system the appraisal of events is conduatedrding to the cognitive
structure of emotions proposed by Ortony et al (PQ@rtony et al 88) with the
coping mechanism of EMA integrated within the apgahkprocess. This allows
coping to relate to the agent’s causal interpratabf the world environment and
determine its reaction to appraised events.

This work is relevant because it enables agenisaie decisions affectively
and to organise their plans and tasks in regardh&x emotional states. An
architecture based on a cognitive approach to em®tcould lead the way to the
development of relationships between the diffedaracters and users of a virtual
interactive drama.

Such an architecture technically underpins the ragnt presented in this
thesis that affectively-based action selection raaims can reflect character
actions, and therefore produce coherent and censisharacters. In turn, based on
the coherence of the character’s decisions andrapipgoals, characters would
appear believable to an intervening user (c.f. @ragp). This would support the
hypothesis of character-based interactive stomgtelh which character’'s decisions
are coherent with character definitions and whéraracterisation (in the dramatic
sense) can therefore be achieved. The EMA archregresents potential technical
solutions to characterisation (i.e. internal ageptresentation and affectively driven
action-selection mechanisms) that increases tlsthiéty and relevance of an agent-

driven narrative approach.

5.5 The TOK architecture (The OZ project)

The TOK architecture is an intelligent agent amttiire that was developed within

the OZ project in the early 90s. This project islely considered as a landmark in
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the Al and agent research area and was funded eweloghed at Carnegie Mellon

University (USA). It aimed to develop an agent asstture that would support

reactivity, goals, emotions and social behaviouaté® et al 94). The TOK

architecture was part of a larger piece of worlgeherating compelling simulated
worlds supporting the “suspension of disbeliefeally mentioned. For this reason,
its design incorporated natural language analysisggneration.

The primary capabilities of the Oz agent architectwere “perception,
reactivity, goal-directed behaviour, emotion, sbdx@haviour, natural language
analysis and natural language generation” (Bateal €4). Details of the TOK
architecture are shown below JRigure 5.5A]. The two main features were the
emotion (Em) and action/selection (Hap) moduleis Brchitecture is comparable
to the one proposed by Blumberg in the mid-90s rtiklerg 95) and is essentially

reactive and behavioural.

standards | behavior features] goals
attitudes and raw emoliong pehaviors
""""——-_—_-'"‘h"

emotions

,— e
Em arch. | goal successes,
sense ( failures & creation )

Hap arch.

language
queries

Sensory Routines & actions

Integrated Sense Model

The World

Figure 5.5A: The TOK architecture (Bates et al 94)

The Oz agent follows a process common to autonoragests in robotics. It
constantly executes a three-step loop: It firstsesnthe world through their

perception modules (i.e. sensory routines and iated sense model (ISM)); then
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reflects on its actions (based on perception, atigeals, emotional state, behaviour)
and finally act. The agents are designed to leathstart with an empty ISM, they
collect information by interacting. Although it nfiglook like they are planning their
next move, the HAP module (i.e. action decision ma@ism) selects between a
static set of actions representing a plan for tifé goals. However, this does not
constitute planning per se as pointed out by Bdfésals do not characterise world
states to accomplish and HAP does not do expllanrpng” (Bates et al 94). The
approach to goals and plans in the system is tectseind manage “a tree of
alternating layers of goals and plans that reptssdAP’s current execution state”.

They are stored in what is called the Active PlageTor APT.

Although the structure of agents is of great irgete this thesis, the way in
which emotions are modelled is of even greateraste The overall emotional and
social aspects of the agents are implemented follpwhe appraisal system for
emotions (i.e. commonly referred to as the OCCelged by Ortony et al (Ortony
et al 88). The TOK module (Em) generates emotioos fa cognitive perspective:
actions and events are appraised and generateomsidbiat change the emotional
state of the agent dynamically. For instance, & fgdang has a negative effect on an
agent (sadness), in turn; the (Em) module procdbgemformation and updates the
emotional state of the agent, possibly alteringgdkected set of plans for the next
action to be performed. Some of the relationshigtsveen emotions and plans and

actions are shown i able 5.5B]
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EMOTION CAUSE

Joy Goal success (™)

D stress Goal failure {*)

Hope Prospect of goal success {*)

Fear Prospect of geal failure {*)

Pride Action of self approved according to standards
Shame Action of self disapproved according to standards
Admirarion Action of other approved according to standards
Reproach Action of other disapproved according to standards
Love Attention to liked object

Hate Attention to disliked object

Gratification Action of self causes joy and pride

Gratitude Action of other causes joy and admiration
Remorse Action of self canses distress and shame

Anger Action of other canses distress and reproach

{*) Denotes difference from OCC model

Table 5.5B:Emotion — Causes relationships (TOK architectuBaté€s et al 94)

By implementing the OCC model, the TOK architectgenerates and
manages an interesting range of emotions and devebp certain level of
believability in the Oz characters, from the wagytemotionally respond to events
and their behaviour in general. The (Em) module aisegrates a decay function so
that emotions fade with time. Such a function alsmforces believability in the
characters, because this is the way we operatarieveryday life, and it is the type

of implicit behaviour we would expect agents tqpthy.

The TOK architecture is of particular interest the development of the
emergent narrative concept given that it was piigndesigned with the concept of
character believability in mind. Since it has depeld into an agent framework that
supports the user’s “suspension of disbelief”, TRK architecture could be relevant
to the EN concept as both approaches rely on the ingeracting and identifying
with characters, both on a cognitive and emotiéeal. As shown in both the MRE

project (EMA architecture) and the TOK architectuee cognitive approach to
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emotions (i.e. OCC) appears to be particularly esuitto computational

implementation.

5.6 FearNot! - FAtIMA (VICTEC project)

The FearNot! agent architecture (Fun with EmpatAgents to Reach Novel
Outcomes in Teaching) has been developed withirfEthéunded VICTEC (Virtual
ICT with Empathic Characters) project and is thestmmecent architecture to date
(VICTEC). The project dealt with PSE (Personal &wtial Education) issues such
as bullying from an agent-based perspective. i almed to develop social agents
or characters with which users could interact amttlempathic relationships. There
are many common aspects between the VICTEC prajetthe emergent narrative
concept presented in this thesis. To a certaiméxtiee agent architecture developed
for VICTEC reflects the need for the emotionallyiven agents required by the
emergent narrative approach. Since VICTEC is thetmecent work presented, it
reuses several concepts developed in other work.

The agent architecture used in the FearNot! Dematost(FAtIMA) (Dias et
al 05) is shown iffFigure 5.6]. Their behaviours, rather than being generated by
conventional planner are primordially influenced tyeir emotional state and
primarily personality. Their emotional status atéedheir drives, motivations,
priorities and relationships. FAtIMA provides twastinct levels in both its appraisal
and coping mechanisms. The reactive level provalésst mechanism to appraise
and react to a given event, whilst the deliberatesel takes longer to react but

allows a much more complex and rich behaviour (bautcet al 05(2)).
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Figure 5.6A: The FAtIMA architecture (Dias et al 05)

The emotion definition adopted for the FAtIMA angature is again the
OCC (Ortony et al 88) and is based on a valencedd @r bad) reaction to an event.
The 22 OCC emotion types have been implementedniiitie FAtIMA architecture.
Similarly to the EMA architecture, that developext the VICTEC project applies
both emotionally focused and action focused copinglanning processes (Dias et
al 05, Louchart et al 05(2), Marsella et al 03).

As shown in[Figure 5.6A], the appraisal mechanism is composed of two
distinct layers. The reactive layer appraisal isdkad by a set of emotional reaction
rules, based on Elliot's Construal Theory (Elli@).9A reaction rule consists of an
event that triggers the rule and values for OCCraipal variables affected by the
event (desirability, desirability for other, praimgarthiness, etc). The deliberative

layer is responsible for appraising events accgrdm the character’'s goals, thus
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generating prospect-based emotions like hope amd Ténese emotions guide and
influence the deliberative coping mechanism.

The action selection process is composed, likeaghpraisal mechanism of
both reactive and deliberative levels. The reackayer consists of a set of action
rules: each contains a set of preconditions thadtrpe true in order to execute the
action and an eliciting emotion that triggers tpasticular action. The core of the
coping or conceptual layer is built up accordingatpartially ordered continuous
planner (Russell et al 95). Once the appraisalga®dés completed, the planner
selects the currently most intense intention, whedrresponds to the goal
generating the most intense fear or hope emotibr.sElected intention becomes
the target goal for the planner to achieve. Moantbne plan may be generated
and the planner must select one in order to coatmplanning or execution. As
soon the selected plan is brought into focus itegaties hope/fear emotions,
including emotions caused by action threats toraste goals. Unlike other
planners, the FAtIMA planner can also use emotmru$ed strategies to drop an
unlikely plan, to improve a plan or to resolve awfl The resulting plan is stored
with the intention and can be pursued later on.

The FAtIMA agent architecture features an affesti driven planning and
coping system and could offer a useful test platfofor the computational
implementation of characters for an emergent nagatoncept. Since such an
architecture produces agents that are emotionalgm any significant interaction
with a user or another agent will result in thesi@tion of the agent’s emotional
state. Since the agent makes decisions based bantizdional state, this potentially
affects its perception of actions and alters thabability of plan success and the

resulting feelings of hope and fear. This, in tuniluences the actions selected for
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execution by the agent and allows for the unfoldignarratives different in form

and content (i.e. according to their context) withine need for scripting them.

5.7 Conclusion

The discussions presented in this chapter haveilbotad to the identification of
several elements that could potentially contribtaethe implementation of an
affectively driven agent architecture fitting thequirements of the EN concept
discussed in this thesi§Table 5.7A] shows these elements in relation to the

research questions of Chapter 1.

Interrogations Agent approach
Can autonomous agents TEATRIX with its strong notion of character demonstratest |
participate in an active character-based storytelling can be achieved vitonamous
manner to character/role- intelligent agents. This is achieved TEATRIX by regarding the
based storytelling? character as an actor with an agent simulating abiéng role

autonomously.

Can the dramatic weight of an | There is a strong probability that the tactical i@pation
interactive story be carried mechanism proposed by Laird could be adapted tmand relate
out by the characters/agents? | to some dramatic evaluation criteria. An anticipatmechanism “a
la” QuakeBot could provide agents the necessary information| for
making dramatically relevant choices within a stexperience.

Can agent technology provide | EMA, FAtIMA and to a lesser exteROK have demonstrated that

technical solutions for the current agent technology can support affectiveiyedr
simulation of a character’'s action/selection mechanisms and that an agentrgamiae plans
emotions? and tasks in regard to emotional states. Therdfisrging that an
Can agents interpret a agent is making decisions according to its emotandachieve
character role so that they believability.

achieve believability?

Table 5.7A: EN hypothesis open research questions

Since it is the most recent architecture to date, because of its involvement
with EN development, the FAtIMA architecture apEetr be the most suitable for
experiments in this thesis. It has the potentiab#&instrumental in proving the
validity of the emergent narrative concept. Howewlianges must be implemented
for this to be possible. It is also necessary tiegrate additional functionality
relative to some of the architectures describethis chapter. As identified in this

chapter, the anticipation mechanism describederthakeBot system represents the
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basis for a novel distributed story managementesysbased on the dramatic

assessment of actions for decision making.
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Chapter 6

Theoretical formulation

When | was very young, | was already a fabuladtvéd to give my
own version of stories that everybody already knéilien | got out
of a movie with my sisters, | retold them the whslery. In general
they liked my version better than the one they $eeh.

-Pedro Almoldovar

6.1 Introduction — Methodology

The investigation conducted in previous chapterggssts that there is a
mismatch between existing narrative theories amd rdguirements of interactive
drama (ID) (c.f. chapter 2 and 3). Whilst interaetinarratives are complex and
challenging both in their conceptualisation and lengentation, there are no
commonly accepted definitions or methodology faitldevelopment. Furthermore,
the interactive factor has rarely been considemedpplied in traditional dramatic
forms. This raises two critical questions:

« How can a story fit within an interactive framew®ark
« How can a plot unfold if the user is allowed to fpem plot-meaningful
actions?

This chapter aims at identifying all the necessamycepts for the theoretical

formulation of an Emergent Narrative theory.
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Since theories are composed of concepts and netdiios, it is essential in
this chapter to identify those relevant to the migbn and justification of the EN
approach undertaken in this thesis. In considesitigeory, concepts generally come
from existing theories, or are generalised acrostances derived from practical
applications.

The investigation carried out in Chapter 2 suggdstsnarrative theories can
only make a limited contribution to EN since thay @t consider interactivity in
their formulation. There are, however, several angnt concepts that should be
taken into account in this chapter:

» Dramatis Personae- The Dramatis personae described by Propp (P28pp
is directly relevant to the EN formulation as #@rislates as “the persons of
the drama” (in Latin) and refers to the active eloggrs in a dramatic
enactment. The dramatis personae are not centma&h narrative theories as
the plot structure is generally the focus of attant However, since this
thesis argues for a character-based consideratidid (c.f. Chapter 3), the
dramatis personae should be regarded as a promioewcept in the EN
theory.

» Story/Fabula — This is particularly relevant to the EN formudat as it refers
to the complete set of events making up a narrane reflects what has in
effect happened. It differs from the plot as iedmot relate to any dramatic
articulation or ordering, but is comprised of thei@n/event content of a
drama. The function of this concept within the EdiMever differs from its
commonly acknowledged role in other narrative themoand should therefore

be addressed in this chapter.
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Sjuzet/Discourse (plot)- This is also a concept that should be considered
this chapter, as the integration of a characteedasirrative approach affects
both its role and its importance within an interaenarrative framework.
Internal ontological interactivity - Interactivity, as a concept, should also
be discussed in the sense that interactivity cannterpreted differently
(Louchart et al 04(2)) and carry several meanifigsan be seen as a creative
experience where the user participates in the gioceof interactive drama
and is therefore part of an authorial concept €t al 03). On the other
hand, it can also be regarded as a means to trastsleacter and dramatic
responsibilities to the user and allow for the depment of immersive
experiences. The internal ontological interactivdgntified by Ryan (Ryan
05) should be identified as an important concepttie EN formulation as it
refers to non-deterministic story interactions floe generation of stories in

real-time from the co-operation between both uaatsthe system.

The investigations conducted in previous chaptesfs Chapters 3, 4, 5) answered

several important questions and contributed toideatification of elements that

should be categorised under the following EN cotgep

Interventionist user — Existing narrative systems have shown that an
interactive drama can be articulated around a sisggtisions and actions
(e.g. Facade (Mateas et al 05)). This is partibpleglevant in EN in the
sense that the user, via their character plays rdraterole in a story
experience. These decisions/actions should be takenaccount as they
affect the narrative unfolding.

Dynamic Story Environment (DSE)— The concept of a DSE refers herein

to a story environment reactive to an intervensbnser. This is important in
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the sense that a continuous planning functionatyld allow for managing

story contexts accurately by keeping track of wiesgt been happening within
a story and providing decisions adapted to theystad the interventions of
the user. This concept should be discussed inctiapter as its conception
within EN is different from the planning implemetitens discussed in

Chapter 3.

» Affectively Driven Characterisation (ADC) - Chapter 4 has demonstrated
the importance of emotions in characterisationbfmth the spectator and the
actor. In a character-based framework such as khagdproach, it is essential
that characters act their roles emotionally in otdebe believable to the user
and to bring out their personalities. Emotions geaerally not considered
explicitly within narrative theories or systems lplay an important part in
narrative practices such as films or novels. QGiergig the importance of
emotions in characterisation (c.f. Chapter 4), tbasmcept is particularly
relevant to the EN as characterisation represemtctire of the narrative
approach.

» Storification — This term, coined by Aylett (Aylett 00) refers thet
continuous activity of a narrative participant inilding a mental model and
developing and testing expectations about the ’'stooytcome and the
character’s present and future motivations, roled @motions as the story
unfolds in real-time. Whilst this concept has neteb described yet in this
thesis, it is relevant to Chapter 4 on emotions #re communication of
emotions and intentions (c.f. Chapter 4 section. 4t4ds an important novel

concept (with respect to interactive storytellitiggt is entirely relevant to the
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EN as it concerns the activity of a user partictpduring the unfolding of a

drama.

Whilst the work carried out in Chapters 1 to 5 rhelbwed for the
identification of several important concepts, ishmet provided elements relevant to
story management and the overall general artiaratf character-based interactive
narratives. It is therefore essential to invesdgatstances of both interactivity and
storytelling. Section 6.2 investigates interactmedia such as Interactive theatre,
Role Playing Games (RPGs) and Video games in doddefine a complete set of
relevant concepts to the EN. Finally, section Gdsents the formulation of the EN

theory and describes in detail its concepts aratioglships.
6.2 Instances

Since the elements allowing for interactivity seéon be positioned outside of
conventional thinking (c.f. Chapter 2), it is apgarthat the investigation presented
in this thesis should be oriented towards alteveatiarrative forms with a particular
focus on their articulation. This includes the stwad interactive theatre, RPGs and

video games.

6.2.1 Interactive theatre

Interactive theatre (IT) should be regarded, irs tthiesis, as a generic term for
participative narrative forms and includes sevpracttices.
» Street theatre (Izzo 97) which consists of act@$opming their characters
from within a crowd and directly interacting withetir audience.
* Boal's forum theatre (Boal 79) is a variant wheme tnteractions between
performers and spectators determine the decisicagdenby the actors and

therefore the unfolding of the play.
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e Persuasive games (URL:BlastTheory) are theatrigactiges where a
user/audience is immersed in real-life sceneriesisudriven to interact with
strangers, actors or online players as part ofntla&ing of an interactive
experience.

These are particularly relevant to the EN formolatin the sense that they
unfold in real-time with the collaboration of int@ning users. In IT, the actors are
usually given a certain amount of information iatgively by the audience and then
act “in character”; applying this material creatjvéA narrative emerges through the
interaction between the different actors, who niegntselves be advised by a part of
the audienceThe creation and design process are accuratestralied in (I1zzo 97).
A more structured version of this approach cands:nsn Forum Theatre (Boal 00).
This allows sections of the audience to halt th&oacin order to provide new
guidance to an actor, or allows an actor to hahefy cannot continue in role without
further information. Boal coined the term ‘spectXQR’ for the role played by
audience members in this process to emphasise iffexredce from passive
reception.

Persuasive games such as the ones conducted bydBrilgased interactive
theatre company Blast Theory (URL:BlastTheory). (iléncle Roy all around you”
or “Can you see me now”) operates in similar fashand integrate audience
members within the interactive experience so thair tdecisions and actions affect
the narrative unfolding.

Interactive Theatre is generally character-basedl €tory management is
often assumed by the actors themselves. In mangscdabe actors share the
responsibility of managing the unfolding of the nagéive experience. Whilst this

does not comply with the narrative theories presaimt Chapter 2, it introduces the
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concept oDistributed Story Managementto interactive storytelling. This concept
is relevant to the EN formulation as it aims to ag interventions from interacting

users within the unfolding of narrative experieniceseal-time.

6.2.2 Role Playing Games (RPGSs)

Role Playing Games (RPGs) are interactive andqgi@ative forms in which
players assume the roles of characters and craat&iaes collaboratively under the
supervision of a Game-Master (GM). The GM aims ratiing a meaningful and
interesting narrative experience to the playees {he party) and its role is to control
the flow and content of the experience. The actminsharacters are determined by
the participants and are based on the charact#ibudes.

The study of RPGs aims to contribute to this thesys identifying
mechanisms that bring together plot (sujzet) ardli¢lel of freedom offered to the
user (i.e. space, time and interaction). Theirradive character-based approach
differs both from the classical Aristotelian theo(fristotle 330BC) and the
analytical models proposed by French Structuraliarthes 66), (Todorov 66)).
Three different types of RPGs were considered igittvestigation; Board, Conflict
and Live RPGs.

* Board RPG is played with fictive characters, somes these are
represented by board-sized models, and the gameoimally
organised into campaigns. The game is composecssHias (the
number varies according to the size of the campaag usually
involves a quest with a group of largely co-opemgttharacters. The
interest of this genre lies in its episodic natane the way it handles

narrative events and character development.
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* Conflicting RPG is a variant played with confliggitharacter goals
and personalities over a short period in a singlgsien, and is of
interest for its management of narrative tensiah rzarrative set up.

* Live RPG (LARP) is played in the real world andya@es act out their
actions instead of describing them. LARPs are walevfor their

management of narrative on a real-time basis.

6.2.2.1 Empirical investigation

Although RPGs can be used for pedagogical purp@dBs: Utbildning),
they mainly aim towards entertainment and, despime relevant research work
(Tyschen et al 05), their investigation is maddialift by the paucity of scholarly
resources available. There is also a wide ranggufes and mechanisms for which
it is difficult to produce comprehensive definitomf types and categories. The
selected approach for this study was empirical ainted at identifying narrative
patterns, elements or factors influencing the avaatevelopment and unfolding of
dramatic narratives and stories. The success of an@pproach depends heavily on
the quality and level of expertise of the expevbined: the results displayed in this
thesis are based on knowledge elicitation sessionducted with experienced RPG
Game-Masters and writers (including the 2001 W&lthmpion of Ultra Modern
World Team Championships) over a 12 month peridate@& experts have been
interviewed with a total of seven knowledge elitda sessions in all, each session
lasting three hours. The experts were recruiteth waspects to their knowledge to
board, conflicting and live RPGs. The elicitatioessions were focused on the
narrative controls exercised by the Game-Masteniwid game session. The overall
Game-Master elicitation program sessions were tiéipaed as follow:

* Board RPGs (4 sessions)
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* Conflicting RPGs (1 session)

* Live RPGs (2 sessions)
The repatrtition presented here is reflective of @ame-Master level of activity
within a game session.

Knowledge acquisition is known to be a difficult dartime-consuming
activity, to the extent of being a bottleneck iroiwtedge-based system construction
(Feigenbaum 84), such that the application of m®@mal tools and a known
methodology is very desirable. Empiricom Ltd (URmpiricomLtd) made their
KAT ™ Builder software (Butler Group 01), as well aseesiml training, available to
us for this study via utilisation of the KAY Technique and KA™ Builder
software. The process known as “Knowledge Eli@tatiis that of acquiring tacit
knowledge from a human expert and putting that kadge into a form which is
computable, that is, a format suitable for use byomputer system. Empiricom’s
Knowledge Acquisition Technique (KAY) applies the logical formalisation of the
philosopher Karl Popper’s “falsificationism” (Popp®&9). Essentially, it states that
the most efficient way to address a problem istadty to find all of the conditions
that must be true for a hypothesis to hold, buteratseek out only the evidence
which would disprove a hypothesis. Since one ordgds one piece of counter-
evidence in order to disprove a hypothesis (as sggdo the almost infinite number
that is required to prove one) this is quick, efint and also requires much less
computable code.

The process of elicitation carried out in the emepirstudy of Game-Masters
was comprised of the following stages:

* An introduction to the EN concept and the researcblved
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An introduction and high level presentation of tkowledge elicitation
technique used in the session — so that the expantactively participate in
the conduct of the knowledge elicitation session
» Identification of overall target questions — thigge aimed at identifying the
most basic and essential questions to the pro¢€same-Mastering in order
to apply the falsification concept
» Task and action identification as part of the &liiton process
* Knowledge elicitation session summary to expert hase targeted at
checking the completeness of the analysis
» Extraction of rules and discussion with expert
Finally, in order to ensure that the results ol@dirwere conform to the
expert's knowledge, the experts were invited toivatt participate at the
construction of the knowledge elicitation tree avatked together the interviewer on

the same computer screen.

6.2.2.2 Study results

This section discusses the results of the knowletigeation exercise; the rules
assembled from these sessions are availalpfgppendix E].

* Creating a campaign
This is a collaborative process where the characts well as the worlds and
environments in which the campaign is set, are ldpeel in common accord
between the Game-Master and the players. Chamdeti@itions include details such
as histories, activities, work, physical charastés or eating habits. Environments
and worlds are defined with the same level of dleféhis laborious but highly

participative creation process allows the Gamestéda® prepare the campaign
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episodes with a good understanding and knowledgbeotlifferent characters and
worlds involved. This favours the delivery of a lhlig flexible narrative structure,
potentially challenging all the different protagstsi of the party.

This creation process illustrates important diffeies between participative
and non-participative structures. Character or-baleed approaches, such as the one
undertaken by RPGs, aim at a relatively equal sgaoif actions, interactions and
narrative developments between characters. Eaalaatka develops its own story,
mainly through interactions with other charactersn-player characters (NPC) or
challenges proposed by the Game-master. This sesuihcreasing the number of
possible scenarios by a factor depending on thebeuwf characters involved in the
campaign. It also gives the user a broader cheigarding the type of character they
are to be involved with. As character developmésdlfi is a permanent goal, in so
far as this is key to retaining the interest of giayer, and requires their constant
attention which is persistently mobilised, keepthg user’s interest at a satisfying
level. While plot-based structures such as thepyoposed by Propp (Propp 28) or
Campbell (Campbell 49) (c.f. Chapter 2) concent@tepotentially decisive plot
events or actions, RPGs address the importanceled m narrative structures by
providing the user with a constant object of intgrethe character and its
development.

Whilst the Fabula itself still operates as withihet boundaries of
conventional traditional narrative media (Cinemanxs), the formulation of the
discourse differs greatly in order to accommodateriplayer interest and
interactivity. RPGs present multiple discoursesquai to the experience of each
player. These individual discourses reflect themntions, decisions and actions of

a player along with other story elements with whinglishe has been exposed. This



CHAPTER 6: THEORETICAL FORMULATION 127

concept is not represented in traditional narratheories and due to its important
function in RPGs (interest / interactivity); it silid therefore be considered in the
formulation of the EN theory. This concept is reder to, in this thesis, as the
Multiplicity of Discourse.

* The function of encounters
During the course of the campaign, RPG players card@ronted with a certain
number of encounters, distributed in time and sfiycihe Game-Master as a source
of challenging and interesting activities for therty. The Game-Master expects that
the encounters specifically created for an episwda session, if wisely distributed,
will trigger actions, reactions, discussions orisiens from the party in such a way
that an anticipated plot will unfold. This plot hewer has a hypothetical aspect since
what actually happens is the direct result of theys generated reactions to the
different encounters. Thus to a large extent RP@seacounter-driven rather than
directly plot-driven. Section 6.2.2.3 below deveddpe role of the Game-Master in
more detail, his or her influences on the overait pnd his or her actions to ensure a
dramatically satisfying narrative. There are gelherdive different types of
encounter at the disposition of the Game-Mastahasvn in[Table 6.2.2.2A] Their
presence in any game is, however, dependent orgehees and themes of the

campaign and its specific settings.
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Name Content Purpose
Descriptive Game-master describes scene to playstises Substitutes for lack of direct player
announcements; states rules; describes functignalit perception of environment and for
attentional focus
Social NPC (non-player character) voluntarily comioates | Help players identify goals, steers
information or specific message to particular ptage| players in direction desired by Game
a social context master
Information- NPC assesses state of player knowledge for gaps;| To help players who cannot solve a
gathering provides information or clue only if specifically puzzle, meet a goal or progress
asked. Documents or other media can be used instead
of an NPC
Problem- NPC confronts player with puzzle or problem; some Gate-keeper of resource needed for
solving puzzles (e.g combination locks) may not require an further progress which is released on
NPC solution of puzzle
Combat NPCs for action encounters — battles, fighting Repercussions on the members of the
party’s health state, weapon, power,
strategy etc.

Table 6.2.2.2A:RPG encounter types

Encounters can be used by the Games Master to shdpeace the dramatic
unfolding of the narrative as well as presenting miain source of entertainment to
the players, and embodying key events in the coctsbn of the plot. Their smooth
orchestration by the Game-Master is critical inugimg the players participate in
interesting stories and interactions with each mthed also helps them in achieving
a personal level of satisfaction around charactsekbpment and overall plot. The
role of the Game-Master is crucial to the creataeyelopment and unfolding of an
RPG campaign.

Encounters are used in RPGs to bring interestimgitie information to the
party or communicate important campaign detailseyThare also used to trigger
character activities or interventions. It is, tHere, unknown to the GM how the
players will react to encounters and what coursactibn they will undertake. As a
result of this, the plot (Sjuzet) is provisionaldahypothetical, as it cannot be
predicted with any degree of accuracy what the tdievents will be. The concept of
Hypothetical plot is key to the EN formulation as it allows for redive flexibility

in an effort to accommodate interactivity.
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* Narrative control
Although board RPG is directly relevant to this astigation in terms of

character development and the handling of narrasats, it has little to contribute
as far as narrative controls are concerned. CoinijdRPG and Live RPG however,
distinguish between narrative controls that occefoke the RPG game session and
those that occur during the game session. In ba#es; most of the narrative
controls are defined and set up prior to the gaaking place, emphasising the idea
of the narrative as a hypothesis based on the syp@personalities of the characters,
their roles and the nature of the environment gwatounds them. The narrative
control over the game’s set-up is limited to th&éndgon of the environment, tasks
and roles. As with board RPGs, since there is np faathe game writers to predict
with accuracy the players’ state of minds or histoprior to pre-designed narrative
events, it is virtually impossible to guarantee hibvy will affect the players. The
plot is highly provisional and its meaningfulnessaimost totally dependent on the
way the character roles have been written. Suchagproach encourages the
development of sub-plots and individual or reldiivemall group storylines. The
design generally consists of a hypothetical stoeylicomposed of several
hypothetical plot elements, each of which involeeseral groups of a number of
characters. Plot elements should be inter-relaidfd av least one other plot element,
their interaction ultimately defining the storylingf the game sessioffFigure

6.2.2.2B]
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Figure 6.2.2.2B:Storyline decomposition for interactive participatinarratives

Since there are inevitably a large number of evéirgsoccur, but that are not
predicted or anticipated by the authors, conflgtiand Live RPGs generally
conclude with a debriefing session at the end ef ¢fame. Here each player
describes their individual Fabula, along with theaderstanding of the overall game
plot (Sjuzet) to the other players. This sessiolpshédividuals to understand the
role that they played, either consciously or uncanssly, in the unfolding of the
game narrative, and the reasons for other playskhaviours. WhilstNarrative
Debrief (ND) allows players to refine and complete themderstanding of the
Fabula, it is the element that links players’ exg&ses together and is integral to the
overall experience. For these reasons, it shouleegarded as an important concept
for the formulation of the EN theory as this thesagards interactive drama as a
narrative experience between characters and usensedween users themselves.
The interventions from the Game-Master during the @me session are therefore
limited in the following actions:

1. The timing and unfolding of narrative and dramatic events
2. The use of dedicated agents acting for the interesft the

dramatic unfolding. They answer to directives emited by the

Game-Master.
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6.2.2.3 The role of the Game Master

The Game-Master has two major responsibilitieheunfolding of an RPG. First is
the technical duty to ensure that the story is mgvorward. Second is the moral
duty to build, produce and orchestrate an intergsdnd enjoyable experience for the
players. Each may trigger a different set of actiby the Game-Master.

* Ensuring the progress of the story
This is achieved in the main through a wise usthefdifferent encounters available
to the Game-Master. However, due to the hypothetiature of the plot and its
encounters, players can misread hints or cluegldretately decide to act against or
engage themselves in a different direction tharotieanticipated or expected by the
Game-Master. For this reason, the episode’s enewmjnframing a hypothetical
scenario, are written as the campaign unfolds ratien completely upfront, and
develop from session to session. However a Gameaevlamay dynamically
introduce specific actions if the delivery of aneiresting story or their control over
the overall narrative seems threatened. Intervestare generally caused either by
players taking longer than expected in dealing vetitounters, or by the story
branching in an unexpected manner. Some of therectihat can be taken when
players take longer than expected in a particuteoenter can be seen [ihable

6.2.2.3A]
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Encounter Possible actions
type
Descriptive Short and unambiguous answers to plagyestion
Social NPC actively closes conversation
Extract player from unexpected conversation
NPC initiates expected conversation
Information-gathering encounter introduced
Combat Weaken or withdraw enemy
Give players line of retreat
Problem- NPC provides hint
solving Game-Master provides hint (last resort)

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

Intervention can prove more critical when an unekge branching of the

story occurs. This highlights the need for the Gariaster to be well prepared and

flexible regarding the plot and illustrates its ysonal nature. Branching may occur

when the party incorrectly determines their rolel avhat is expected from them,

pursues future plot events omitting essential entma or attempts to reinvent

themselves. The Game-Master first assesses thetjbtealue of new resulting sub-

plots for the party, decides whether or not thisved the campaign to continue, and

if not takes appropriate actiofT.able 6.2.2.3B]includes some of the large number

of actions that may be taken in the face of unetgaebranching.

Some possible actions
Provide ‘blank’ encounters
NPC provides hint
Provide insurmountable obstacle
Force next encounter

Break session to rework plot
Negotiate as Game-Master with
individual character

14

Table 6.2.2.3B:Dealing with unexpected branching

As a practical rule, the intervention of the Gamaskér is generally indirect

as far as players are concerned. Direct negotmti@miween the Game Master and

players only occurs in extreme cases when a playacting “out of character” or
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threatening the overall experience for other play&his concept ofindirect Story
Managment (ISM) is particularly relevant to the EN formulati, as direct
intervention from a story managing functionalityumaffect user immersion.

However, there are cases when ISM is not possihel when direct
intervention is required. It is then important thia@ Game-Master monitors players’
behaviours both in and out of character, and dscafe corrective measures if it
appears that certain players are not enjoying #imeeg They generally involve NPCs
and those specific characters in more action atetaation, but in the majority of
cases, it is the Game-Master’s responsibility sxdss the situation with the player,
generally out of character. The most common sigas guch actions are needed are
where a character is not interacting or is notnditte, although he is involved in a
situation; where a character knows what he shoelddbing but is looking for
something else to do; or finally, where a charaigtdrehaving in a suicidal way and
knows exactly the consequences of these actions.

» Ensuring the satisfaction of the party

In entertainment of nearly any form, there is algvay some stage the idea of
the targeted audience in the minds of theatre wirgcnovelists or film directors/
screenplay writers. The same could be said of tam&Master even though the
common values of theatre, novel and cinema do rimtioasly apply to a
participative narrative form such as RPG. What enatfor a spectator might not
match the priorities of a character in a partigiygaenvironment.

Although RPG players have a good idea of the ovstaly in which they are
involved, they are more concerned by the developroktheir characters and their
focus is situated at a fairly low level within tlo@erall story, the individual level.

The spectator generally follows a story globallggd dunctions at a higher level of
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abstraction than the RPG player. Moreover a filmector / screenplay writer or a
novelist generally produces a film or writes a bémka generic audience, whilst the
Game-Master is expected to consider specific iddi@is so as to deliver an
interesting and enjoyable experience to trustiayeis.

This outlook on storytelling differs from traditiahtheoretical approaches on
narrative in the sense that it regards the ové&altiula from the perspective of its
different protagonists. This practice introduces ttoncept ofStory Surface that
consists of all individual characters (dramatisspeae) Fabulae in a drama. This
concept is key in formulating the EN theory asawvdurs interactions over a pre-

determined plot (Sjuzet).

6.2.3 Video Games

Outside of the ongoing Narratologist versus Lud@bdebate discussed in
Chapter 2, video gaming and digital entertainmemis@nt a strong potential for
interactive dramas. The video games industry hesessfully demonstrated over the
past two decades that virtual characters, virtuatldg/environments and even
societies can reach and entertain large populatrdmte games companies have
developed a range of applications, domains andegenr

Driven by commercial obligations, the game indudtas however relied
heavily on technical and computational progressjustify the release of new
products (i.e. improved graphics, wider environmsgniMore often than not, direct
action has been prioritised in regard to any nagatlement and consequently, the
current representation of narrative in today’s vidgmes has become a means of
invoking action sequences rather than relatindhéostory experience of the player.
Game-play is too often irrelevant to the unfoldofgstories in the game’s graphical

world, with narrative aspects relegated to deceeabiack story or only developed
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through non-interactive cut scenes. Games have M#gy to offer to those not
interested in puzzle solving, strategic planning amtor-based challenges such as
dexterity or hand-eye coordination. In their comeredrform, video games clearly
demonstrate technical potential in exploiting ateractive concept graphically and
could deliver the types of immersive environmerdgsassary for interactive dramas.
However, the way narrative content is articulatedsinot relate to the development
of interactive narratives, as narrative elemenéspmrceived as elements justifying
action scenes or situations. For these reasonsp\gdmes do not provide practical

elements or concepts for the formulation of an kébty.

6.3 Theoretical Formulation

An important part of the work carried out in thigesis was to research interactive
media, classical narrative theories and practicesorder to propose a formal
formulation of the EN theory. The methodology a@opherein is to takes into
account the main narrative elements and concepttiieed in this chaptefTable
6.3A] and address / (re)define them with respects toEMNevision described in

Chapter 1.
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Concept Origin
Dramatis Personae Theoretical
Fabula / Story Theoretical
Sjuzet / Discourse Theoretical
Internal ontological interactivity Theoretical
Interventionist user Narrative systems
Dynamic Story Environment (DSE) Narrative systems
Affectively Driven Characterisation (ADC) Emotions
Storification Emotions
Distributed Story Management RPGs
Multiplicity of Discourses RPGs
Hypothetical plot RPGs
Narrative Debrief RPGs
Indirect Story Management (ISM) RPGs
Story Surface RPGs

Table 6.3A:EN relevant concepts and origins

6.3.1 Dramatis Personae

The EN approach is character-based and relies lgeayon characterisation (i.e.
character definitions, acting, behaviour and comigation). As opposed to most
narrative theories where characters do not reptrdbencore of the discussion, the
EN approach places the Dramatis Personae at the adrits articulation. In the EN,
the user is regarded as a participant and is esgédotinteract, via a character, with
the other members of the Dramatis Personae; géamgrahnteractions and
participating in the unfolding of the narrative exignce. In the tradition of RPGs,
the user in an EN scenario is expected to endorsdeaand act it out through
interactions with other characters (autonomous @sgarusers).

The EN also argues for non-player characters tado®untable for
the dramatic intensity of the overall story expece This responsibility should be
assumed by the characters as they are ultimatelgries carrying out meaningful or
dramatic actions. Since the characters are stilyicay out character specific actions

within their roles, their interventions are themefanore likely to be perceived as
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believable by the users as these can be attridatgdals or motivations. A Game
Master or overall authoring system that would ongketticular characters to perform
certain tasks for dramatic purposes would always tlve risk of triggering
inappropriate or “out of character actions” thatuldo potentially damage the
believability of the overall experience.

Characters should be given the ability to asshessttuation and
autonomously decide upon actions that would eitingte the user to participate, or
provoke the strongest reactions amongst other ctesaor the user in order to
generate dramatic tension and/or effect.

The role and responsibilities of the characters @. non-playing characters) in an
emergent narrative story experience should consisif the following:
1. Carry out role (i.e. goals, motivations, actions)
2. Assume pre-determined story control responsibilitis dictated by the
Game Master (e.g. giving out information, awakeningnonsters etc.)
3. Act in the best interest of the story experience taer than on a

personal level

6.3.2 Fabula-Story / Sjuzet-Discourse

It seems that once interactivity is involved, thecdurse becomes plural. Most of the
different approaches studied in recent years [franching, emergent) deal with
multiple discourses. In the case of branching systethe discourses potentially
displayed are instances/variations of a given diss® while in emergent concepts,
they results from the associations of Fabulae atadter level.

The EN approach differs from classic narrative tleoin the sense that
whilst there is an overall Fabula that is generdtgdharacter interactions, only a

subset is common to all characters. Each charasigeriences its unique Fabula
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composed of a common set of narrative elementstamavn interactions with other
characters.

This distinction between multiple Fabulae and Disses is important as it
differentiates the EN from other narrative mediahsas Cinema, Theatre or Novels.
Whilst multiple storylines are common in these magedhey are presented at the
Discourse level, which means that character Faballaearranged and presented in
order to fit within a certain discourse (plot).participating approaches such as EN,
multiple storylines exist at the Fabula level inelegently of an overall Discourse.
Therefore each character experiences a Fabulacthvaits of its actions and
decisions. Whilst the discourse level is not exthlicepresented in this approach, its
function is played out in the imagination of theeugi.e. Storification process).
Although the general format of beginning, middled aand should be respected in
principle since everything has to start somewhae something has to determine
the end, the EN approach favours the Fabula otvidaal characters (i.e. actions,
paths) over the overall discourse.

The definition of what makes a story needs to lereded and broadened in
the face of interactivity, as it is essential tetuoliguish between individual Fabulae
arising from the dynamic process of experiencing] an overall static Discourse.
Since the Fabula is concerned with the experieffidheo character rather than an
‘Objective’ spectator’'s view, it then becomes agass in which a character is
involved and which it helps to sustain rather tlaanartefact being presented. The
Discourse-based perspective can be seen as a wiedyisamically monitoring the
depth, meaning and context of the process rathem ttontrolling what actually
happens. This requires the Discourse to be thowghtt multiple levels of

abstraction (Aylett 99) with the higher levels fong narrative waypoints, and the
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lower levels left to character activity. For instan Games such as the Medal of
Honour or Call of Duty series already make use cbrcept of plot hierarchy. Set in
our real-world history, the game experience conwieeents that have really
happened, and for which the outcome cannot be eiartyy game-play with the
ability of the player to act freely within this frework. The high-level discourse
generates interesting and contextually correct syemhich constrain the user’s
actions whilst not interfering with their freedorhmovement within the story world.
An EN experience is therefore composed of two disiit narrative elements that
should be considered in the following order of priaty:
1. Fabula
a. Character actions and decisions must be made in smcance
with a precise and accurate goal, motivation desgstions and
personality (i.e. emotions).
b. The character must be developed to fit the world enronment
of the overall theme of the experience. It can haveome
ramifications to certain events of the overall disourse (i.e.
goal activation, motivation change).
2. Overall Discourse
a. This is unfolding in parallel to the character’'s exstences. It
should be regarded as a support tool (i.e. depth, @aning, and
context) generator of exogenous events relevant aot to the
character's experience (i.e. causes and consequencef

actions).
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6.3.3 Multiplicity of Discourses / Storification

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

* The discourse of the author
The discourse of the author in an EN scenario wiffaoticeably from its
counterparts in most traditional narrative mediae Tharacter approach presented in
this thesis greatly affects the conventional cotioapof discourse in the sense that
interactions from characters dictate the way a atiae unfolds, rendering the
discourse of the author hypothetical. It is therefoecessary to regard the discourse
as either an overall dynamic and flexible themeaosupport tool for character
interactions as described in section 6.3.2.

The conventional discourse consideration as seefimema, Theatre or
literature does not apply to the EN theory as inflicts with the concept of a
character-based approach (c.f. Chapter 2).

* The discourse of the spectator; the discourse of ¢huser participant
In most narrative approaches and theories, theudlise of the spectator reflects the
discourse of the author as it aims to communichgévision of the author to its
audience. However, since the EN theory is orietdeards the participant, there are
no mechanisms in place that will guarantee a colexred engaging discourse for

the spectator.



CHAPTER 6: THEORETICAL FORMULATION 141

» Storification, the discourse of the user participah

In the case of a user participant, the discourgsetion is instead undertaken
by the participant as part of the storification ggss. The participant continuously
builds its own discourse from the Fabula based®own perception of events and
understanding of what has happened through interecand exogenous events.

In conventional narrative forms the engagement h&f tiser is reported
indirectly by applause or even global sales; inagtigipative form it is basic to
narrative development. Although one can and shaoklyse signs of enjoyment or
immersion of users via their behaviours, level ofivdty or response within a
performance, essential information for the evatraif such a narrative approach
still remains undisclosed and only known to thesisBome can be retrieved through
the use of post-performance questionnaires bustihgective story-as-experienced
may remain permanently hidden. A feature of liviequlay is the debrief at the end,
in which the multiple story experiences of the ggrants are shared and integrated
through the appreciation of larger-scale causainehthan those an individual has
directly experienced.

Storification (Aylett 00) is a term that definestlontinuous activity of a
narrative participant in building a mental pictueed developing and testing
expectations about the story’s outcome and theacker's present and future
motivations, roles and emotions as the story usfoideal-time.

What separates this process from the variant prasespectating is the
situated position of the participant — more limiiaderms of global understanding,
but richer in terms of ability to act. In the curteabsence of non-invasive and
reliable mechanisms for estimating user emotionates one can fall back on

monitoring external signs of non-commitment, asnsee RPGs where the GM
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constantly tracks the user’s activity or behavigue. suicidal behaviour, lack of
activity, clear lack of interest, lack of attentjom order to assess his/her internal
state with respect to the performance. Theatrensmand literature have shown that
the user’'s internal emotional state can be manipdldo a certain extent via
purposely misguiding hints or indications creatthg right frame of mind for a
particular effect (i.e. suspense, twist, or sugjris

This concept (Storification) is important, in thentext of EN, because it
directly impacts on both the authoring and nareathvanagement in real time. Since
the drama intensity is not controlled in the ENaglominant plot (Sjuzet), it is left
to the user to understand other character actiores@nts in order to figure out a
discourse for the experience. It is therefore irtgudrthat events and actions take
this into account and provide material or inforraatithat would contribute to the
user’s storification of the experience.
The EN theoretical formulation has the following p@ition on discourse:

1. The discourse of the author is hypothetical and thefore highly
flexible. It is necessary for the author to think n terms of
interactions and character roles rather than overdldiscourse.

2. The discourse of the spectator is not directly regsented in the
EN approach and is substituted by the discourse ofthe
participant — the storification process.

3. Actions and events must be defined in a way that &y support the

user’s storification process (i.e. additional infomation, material).
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6.3.4 Story Surface

The concept of the story surface is essential@atrerall EN approach in the
sense that it re-defines to a certain extent tiimiden of story environment. Most
conventional narrative forms defined the story smwnent with respect to the
narrative discourse. Therefore, the world of a gistory is limited to certain
characters, environments and specific actionsezhout by the dramatis personae.

These approaches are restrictive in the sensethibastory environment’s
function is to provide narrative elements or mdimas for a given discourse. The
EN approach departs from conventional thinking édyarding the story environment
as a space or landscape accross which each chigmsteeys and creates its own
Fabula. Rather than limiting the story surface toarticular discourse, it is a space
that comprises all the possible paths for eachadbar of the dramatis personae.
Whilst this concept is yet to be finalised in terais/isualisation or representation, it
is inherent to the EN approach as this could bed usefuture developments,
providing the identification of relevant dimensiorss a tool for the real-time
articulation of interactive drama.

The EN approach considers the story environment agvhole - the Story

Surface.

6.3.5 Interactivity / Dynamic Story Environment

The EN approach formulated in this thesis is essgntdynamic and based on
various types of interactions:

» User to character

» Character to character

* User to environment
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* Character to environment

This thesis identified in Chapter 2 that user iatéon is mainly based on the
internal ontological interactivity described by RyéRyan 05), and that the user
interacts with characters in real-time and gener&&bulae in a non-deterministic
fashion. This approach to interactivity fits pautexly well with the concept of
hypothetical plot advanced in this Chapter. In BN approach, since the Sjuzet
(plot) articulation is at best hypothetical, it important to develop a particular
narrative articulation that complies with non-deteristic Fabulae. The overall
Sjuzet (plot) articulation model discussed in thection could be regarded as a
“back-stories, role allocation, interaction, debrig” type format.

There are several levels of action and interadtiotmne EN model discussed
herein. There is a high level that correspond$i¢ortle played by the Game-Master
in RPGs, a medium level that is fulfilled by thefelient characters’ actions and
interactions and a low level composed of narratexents, different types of
environment and attracting and repelling narratelements. The originality
regarding this type of interactive and participatoesign is that there is no runtime
controlling or communication between the high anddium leveld The Game-
Master does not communicate directly with the player characters but tries to
influence (or not as the case may be) their datssend actions through the lower
level of the system, based on hypotheses concetmmg characters and players
would react to changes on the low narrative le@eich a distinction can only be
envisaged in interactive media and cannot be faatadl within classical narrative

approachefFigure 6.3.5A].

® The starting goals and action repertoires arershinied by the author as is their initial positiarda
situation in the world.
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Figure 6.3.5AInteractive participative flow

This particular approach fits with the concept ghBmic Story Environment
described earlier in this chapter, in the sensettiehigh level end of participation
monitors the actions and performances of chara¢tevards each others and the
environment and intervenes when necessary. By mtetacting directly with the
characters but with the low-level environment otihe Game-Master does not break
the user's immersion in his/her Fabula and dynallgicahapes the story
environment to suit identified narrative directio®énce there is no direct interaction
between Game-Master and users, the Sjuzet (plstjlibypothetical, as nothing can
guarantee that users will react in any expectedneran

Since the EN approach also stresses the importaother characters in
carrying out meaningful and interesting actionstls primary source for the
generation of the character Fabula, it is necedsare author of an EN scenario to
achieve a synergy between Non-Player charactess characters and environments.
Characters and environments must therefore be age®@lsuch that they support
large amounts of interactions in an interesting mean This is achieved by
developing rich characters specifically definedifderactions. These are based on a
collection of techniques taken from interactiveatne, RPGs and video games and

are described in detail in Chapter 7.
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The EN theoretical formulation considers interactivuty according to the
followings:
1. Interactions are non-deterministic and unfold in real-time

2. The overall format is that of “back-stories, role dlocation, interaction,
debriefing”

3. The Game-Master does not interact directly with thecharacters but
with the environment in a dynamic manner, unlike Fgade where the
drama manager interacts directly with the charactes

4. The characters interact with each other and the ernvonment

5. Both characters and environments are defined so ds support
interactions (c.f. Chapter 7)

6.3.6 Story Management

Story or drama management is typically where thenan takes place in
interactive narrative. The role of a manager in #pplication of conventional
narrative theory is to keep the overall story ‘cack’ in the face of user actions. The
implication of the arguments advanced so far i ihahe EN, the drama manager
should not focus attention on the quality and maguoif an overall discourse but on
the quality of the Fabulae experienced by the wdhffe characters (i.e. user, other
agents), so that ‘staying on track’ is no longeohjective.

This requires the development of metrics of perfmoe quality, but since
these should be formulated from the point of viewthe different characters, the
idea of a distributed story manager within diffaragents in the world environment
is a very natural one.

By equipping characters with an extended actioaesigin process, in which
choice of action is influenced by performance cdesitions as well as the more
usual one of goals and affective state, managemeulid execute below the surface
of the visible story and would not disturb the feglof immersion the EN approach
aims at protecting. Global management would theododined to events exogenous

to the characters: entrances, exits, the outcomumfedictable physical actions (in
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the absence of comprehensive — and computatiopafhensive — virtual physics)
and, in RPG terms, ‘wandering monsters’. Since mbshe performance design is
directly imputable to the harmonious definitionkadth the world environment and
the characters, as in its RPG counterpart, theablbe drama manager in the EN
approach is one of policing the boundaries of attararoles and introducing
situations and narrative events when requjiFégure 6.3.6A].
The drama manager should then act according tot afseules directly

extracted from RPG practices. These rules are tidtebuted within the character’s

personalities and goals, and triggered appropyiatélen the performance requires

them.
PLOT PLOT PLOT PLOT
EVENT EVENT EVENT EVENT
AUTHOR — SPECTATOR
| USER
sl T A
Environment Plot Events Characters
7'y
]
1
AUTHOR

Figure 6.3.6A: The emergent narrative articulation

The story management of an emergent narrative storgxperience should consist
at run-time of the following:
1. Dynamic triggering of pre-determined narrative everis when the

situation requires them (i.e. exogenous events, aronment events)
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2. Distribution of character triggers within the collaborating cast (i.e.

non-playing characters) for distributed ad-hoc stoy management

6.3.7 Affectively Driven Characterisation

Considering the importance of emotions in chargagon (c.f. Chapter 4),
this concept is an integral part of the EN formiolatas characterisation determines
the actions and decisions of characters and theréfieir behaviours. This chapter
has also shown that whilst character believabtigpends on the adequacy of a
character’'s behaviour, this is also conditioned dmotions and the emotional
approach involved in the design of the character.

Based on the investigation conducted in Chaptethd, EN formulation
argues for an agent-based approach where non-pthgacters are affectively
driven autonomous agents. These agents must bet@abdssess situations and
interactions with other agents or users and reaaniadequate manner so that they
can display and/or fulfil their goals, motivatioasd personalities. The appraisal-
based emotion theories described in previous clapre particularly adequate for
this type of design and should therefore be reghadethe approach to follow for the
design of affectively driven characters for an Edrsario.

Non-Player characterisation in the EN formulation nust fulfill the following
requirements:

1. Affectively driven characterisation

2. Non-Player characters should be interpreted by autaomous agents

3. The appraisal-based models presented in Chapter 4eaparticularly well

suited for the implementation of affectively drivencharacters
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6.4 Conclusion

This chapter presented elements towards a theoBnuwdrgent Narrative based on
knowledge acquired in previous chapters and taiogpunt of interactive practices.
The theoretical formulation presented argues fer abnsideration of an emergent
narrative application where a user could engaghk wistory environment (i.e. sets,
characters, props etc.) whilst not being constrhlmean imposed and inflexible plot

structure. This approach has been summarisgihinle 6.4A] overleaf.
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Element 1 The story must be perceived as a proceasjynamic rather than a static
way.

Element 2 The Sjuzet (plot) is hypothetical. le@nposed of interrelated
hypothetical plot elements.

Element 3 Plot events are written before perforreanertain types (e.g. way points)
can be controlled by the drama manager.

Element 4 Narrative authoring is done before rath&n during the performance.

Element 5 Character Fabulae are created as tlegahtfcharacters interact with each
other, in real-time.

Element 6 Environments and props must be compleanetd the hypothetical plot
or plot elements.

Element 7 Characters are written for interactiomplying rich, deep and emotionally
engaging traits

Element 8 The user is considered as a participethiel performance rather than a
spectator or author

Element 9 The user should be encouraged to aoten r

Element 10 | The user(s) engagement and interegheuanly reasons for the
performance to take place

Element 11 | Character actions and decisions mudéebeloped to fit the world
environment.

Element 12 | The overall discourse should be regaadexisupport tool (i.e. depth,
meaning, and context) generator of exogenous eveletgant or not to the
character’s experience (i.e. causes and consequeheetions). It should
be run in parallel to the character's Fabula

Element 13 | The characters of the drama must beidedan depth and their role must
be clearly defined.

Element 14 | Meta-roles must be attributed to certheracters in order to act as
regulator (distributed story management) duringtiore.

Element 15 | The character’s reactions (i.e. motivestj goals) must be created with
regards to certain important potential story eletsre. storyline, other
character’s actions).

Element 16 | The user’s responsibility should betkahito assuming a character’'s
motivations, goals and desires, the quest forutignient of these aims
and the ability to make decisions “in role”.

Element 17 | The character’s role is to carry oudle, rassume pre-determined story
control responsibilities and act in the best irded the story experience.

Element 18 | The story manager’s responsibility isigger pre-determined events

between non-player characters when required.

Table 6.4AElements from the emergent narrative theoretiaahigation
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Chapter 7

Scenario development and implementation

7.1 Introduction — scope of actions

The conception of emergent narrative is a comsk that is dependent on
the quality and amount of its content. The avaligbof relevant content for each
character allows them to behave accordingly wittiie context of a particular
Fabula. This requires the development of a richystmrld and rich character action
repertoires. This creative aspect of the overall B&lelopment is both time
consuming and artistic rather than a technical gask se. For this reason, the
implementation has been oriented towards the masicbelement of scenario
development, character definition and to the mattl wechnical elements of the
agent action-selection mechanisms. The implememtas therefore composed of
two distinct sets of work; the characters, envirentnand overall scenario
development, and the task of implementing a nowgéna action selection-
mechanism conforming to the ideas discussed in €hép

The decision to focus the implementation on them#iqular areas is based
on their potential contributions in bringing answ/é&r the following questions:

1. Can a scenario with no pre-authored plot provide aviable answer
to the narrative paradox?
2. Can an agent action-selection mechanism select axts that are

dramatically interesting and therefore sustain the dramatic
weight of a story via its characters rather than is plot structure?
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On the basis of the implementation described heaethits evaluation, parts
of the theory will be validated, and the groundwwik be laid for a more complete
implementation of the EN concept. From a techrpegibpective, since the characters
are autonomous and not scripted, they adequatetggent a user playing in role in a
scenario. This allows for the development of atgsplatform without the overhead
of incorporating a natural language system andrgeagdor the user.

Finally, since the VICTEC (URL:Victec) project hasen oriented towards
the idea of emergence and emergent narrative nip&emented work presented in
this thesis has been developed using the FAtiMAai(Net!) agent framework
described in Chapter 3. The language used in aarirfig the agents for the system is
Extensible Markup Language (XML) and the languageduto develop the internal

reasoning system of the agents is JAVA by Sun Mistems.

7.2 Scenario development

7.2.1 Environment and character development

The development of scenarios focuses on charaatteerrthan the overall story. As
opposed to conventional storytelling where the ati@r serves the purpose of the
story, the character develops and unfolds the storyan EN scenario. The
environment design and other narrative events aeated in order to favour
character interactions and story development. Tgpecach followed in this thesis
regroups character and environment creation teaesidporrowed from a range of
different artistic and entertainment practices (Chapter 6). Whilst characters
created for plot-based storytelling are definedrider to serve a story in a way that

matches the author’s vision; the definition of aarmstter for interactive and
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participative applications is richer since it hasbver more potential situations than

just those envisaged by the author for a partiquilat:

Environment elements Origin
Back story (RPG/Conflict RPG/Video games)
World definition (RPG/Conflict RPG/Video games)
World maps (RPG/Conflict RPG/Video games)

Character elements Origin

Physical characteristics, general
information:
Biography: (RPG/Conflict RPG)
Personality traits: (Video Games) (Freeman03)
Quirks: (Video Games) (Freeman03)
Priorities: (RPG/Conflict RPG)

How the character helps to define, belongs(Interactive theatre) (1zzo97)
to the environment?

How the character chooses to be in the | (Interactive theatre) (1zzo97)
environment, what are its objectives?

Occupation: (Interactive theatre) (1zz097)
Passion: (Interactive theatre) (1zz097)
Origin of passion: (Interactive theatre) (1zz097)
Foible: (Interactive theatre) (1zz097)
Virtues: (Interactive theatre) (1zz097)
Constraints: (RPG/Conflict RPG)

Layer cakes (relationships states): (Video Gamegfreeman03)
Character deepening elements: (Video Games) (Fre@m03)
Chemistry NPC to NPC: (Video Games) (Freeman03)

Table 7.2A: Character and environment definition templates

The character and environment definition proposedhis work regroups
elements from interactive theatre, role-playing ganfRPGs) and video-games.
[Table 7.2A], above, illustrates these different elements #wed torigins for both
environment and character design.

The scenario developed for this thesis reflects ittvestigations on role
playing games discussed in Chapter 6. Since theohithis work is to assess the
validity of the EN concept, it is important thaetbcenario is developed such that it
allows for the evaluation of agents action-selectinechanisms with respect to
dramatisation. This however implies certain requeats on the length and intensity
of the virtual drama. On the one hand, a relatigtlgrt scenario is required so that it

can be assessed rapidly and thus favour a largéemof test subjects. However, it
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is equally as important that it supports a highelewef dramatisation through
characterisation in order to reflect the EN’s chtgabased approach.

The scenario developed for this thesis was thezdfased on the conflicting
role-playing games (RPG) model described in Chafitdihese games are generally
guest—based RPGs played within a single game segsgiere the intensity of the
dramatisation is embedded within the goals andvabdns of highly conflicting
characters. This approach fits the needs for etiatpaharacter action-selection
mechanisms as dramatic intensity is directly depahdn the actions carried out by
the characters. The entire scenario for this implaiation has been included in this
thesis in[Appendix F] (environment elements) andppendix G] (character

elements).

7.2.2 Scenario implementation method

The scenario development consisted of implementiey agents and the Game-
Master (GM) within a modified text-based versiontloé¢ FAtIMA software so that
extraneous factors (immersion, interaction modagitaphics, sounds) do not play a
role in the users’ judgment. Several versions of 8BM and agents were
implemented. These will be subject to a comparatnedysis in Chapter 8. Whilst its
actions, goals and motivations are different (dedrtowards event management and
outcomes), the GM operates the same action-satectexhanism as the other agents
in the simulation, and features the same architecas other intelligent agents
developed in the scenario.

The implementation method followed for the scen&ioot dissimilar to the
development method used in organic IMPROV. The dasinciple is to give
characters a certain amount of information aboeimielves (i.e. temperament,

objectives, goals, reaction tendencies, etc.) andmmerse them into a given
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situation. Their reactions “in character” will thee used as the backbone for future
production, or will help in highlighting weaknesseghe definition of characters.

The approach followed in this thesis was to implemthe characters
together with their different skills, emotional we$, personalities, action tendencies,
goals and emotional reactions, and to run simulatiof the interaction in order to
observe areas in the character definition in nekdudher development. This
approach is “organic” in the sense that the reastigenerated by the characters
result directly from their dramatic personae antumm impact the characters’ goals,
motivations and emotional state. The advantagaisfapproach is that, by selecting
actions autonomously, with regard to their intermadtivations and character, the
virtual agents in an EN application cannot taket‘@ucontext” actions and therefore
do not require an action managing functionalityptevent this from happening. The
development process is illustrated beloifimgure 7.2.2A].

For interactive drama, the author assigns oneqoéati character to the user
and runs various simulations in order to replidae different choices made by the
user. These decisions are known to the authore s overall application is based
on role-play, and therefore the actions undertalkgrnthe user are those of the
character they are playing, and must reflect tharadter's persona. For each
potential choice made by the user, a simulatiorumsand the other characters are
developed with regard to their own personae in rotoléake the story forward from

that point.
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The characters are

Simulation — The assessed in regard -
simulation leads to a the new situation .
new situation decision is made o1

their range of actions
“in character”

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

Figure 7.2.2A:Scenario implementation cycle — non-interactivagtes

From a more theoretical stance, the argument Igltdd briefly in this
section is that the range of actions availablestrh character represents the Fabula
boundaries of a scenario. An analogy would be topare the scenario content to a
narrative surface on which the users travel. THetisions influence the path they
follow, and subsequently the unfolding of the Fabulhe discourse, at character
level, should therefore reflect on the complexityteeir experience. This approach is
not dissimilar to Barthes’ (Barthes 66) views ommgdexity and integration of
narrative units in stories. In his structural asayhe considered complexity in a text
in relation to an organisational or flow chart allog travelling back and forth
between narrative elements. The integration ofati@e units, in this approach, is
the element allowing for the development of meaniithin the text (i.e. “Isotopie”

in the text (Barthes 66), (Greimas 66)).
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The exercise of authoring EN could be perceivethasntegration of small
narrative units into an overall story surface tiats to facilitate the development of
narrative sequences, and contribute to the ovsigtificance of discourses (i.e. by
building bridges between non-connected narrativemehts). The scenario

implementation cycle is illustrated below[Figure 7.2.2B}]

If “userfcharacter” Assessment of other possible
makes decision “uszer/character” actions

The characiers
are assessed in
regard to the new

Simulation — The situation / decision
simulation leads to iz made on their
a new situation range of actions
“in characier™
Character
imple mentation
(actions,
emotional
reactions,
reactions, goals,
motivations)

. Crean_on of a new cycle and a
i new simulation set

Figure 7.2.2B:Scenario implementation cycle — interactive design

7.2.3 Agent components

The characters (intelligent agents) have been dpedl using XML code which was

defined for the VICTEC project (URL:VICTEC). This icomposed of several
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components that configure the scenario’s characldrs characters have therefore
been defined in XML representing the following:
* Personality
» Emotional reactions
» Goals
» Action tendencies
This section briefly describes the functionalityezch of these components

and illustrates the way they are set up in theesyst

7.2.3.1 Personality

The personality of the character is expressed firae way it deals with emotions
defined by types, thresholds and decays, thattss,emotional properties. The
FAtIMA (Dias et al 05) (cf. Chapter 3) agent arelsiure proposes a direct
implementation of the OCC appraisal theory (Ort@byal 88) where the emotion
threshold refers to how easy or difficult it is tiigger a particular emotion in a
character. The emotion decay refers to the lenfjtime it takes for a character to
return to a neutral state after experiencing aiqdar emotion. For instance, a
character whose definition is fearful would be gptwith a very low threshold for
fear, such that it will experience that emotionilgasind with a low decay level —
such that it will experience fear for a long permfdtime. The character’'s emotion
profile influences the way it feels in responsetents and actions and therefore its
decision making process. Personality is also tbheeeémergent in this approach.
[Table 7.2.3.1]shows a character configuration in the scenarieldped for the
implementation. The listed emotions are those e @CC model of cognitive

appraisal. The personality configuration of all dgents developed for the scenario
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has been included in this thesis {Appendix H] (Character personality

configurations).

Emotion Threshold | Decay
Love 3 7
Hate 5
Hope 8 3
Fear 3 7
Satisfaction 5 5
Relief 4 4
Fears-Confirmed 5 5
Disappointment 3 5
Joy 3 5
Distress 3 5
Happy-for 4 5
Pity 4 6
Resentment 4 5
Gloating 5 5
Pride 3 7
Shame 3 7
Gratification 2 6
Remorse 3 6
Admiration 3 7
Reproach 3 7
Gratitude 7 7
Anger 4 8

Table 7.2.3.1 A:Example of a character personality configuration

7.2.3.2 Emotional reactions

The emotional reaction configuration is a set @-@etermined reactions acting on
the affective system of the agent with regard twi@aar events. Every single action
(i.e. dialogue or physical) is parsed into the agerthe form of an event, thus the
agent does not perceive the world as such, butsasies of events for which it can
express a certain range of emotions. The emotioeattions are configured
according to the character’s defined personality @ created for significant likely
events. Whilst there is no point in creating an eomal reaction for every single

action in a scenario, it is sensible to create @mat reactions for events such as
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being physically pushed, insulted or shouted atnMbenfiguring, for instance, the
agent playing the role of a victim in a bullyingesario.
An emotional reaction is defined according to salvparameters and relates

to a particular event. These parameters are descnipTable 7.2.3.2A]

Parameters Definition

Desirability How desirable or not desirable the event is forapent

Desirability for How much the character thinks the event is de®rabl

other undesirable for the other character specified éneimotional

reaction
Like This parameter refers to an object and specifigsrhach the
agent likes or dislikes the object

Praiseworthiness| How is the agent assessing the event in regatd standards? Is

the event praiseworthy or blameworthy?

Table 7.2.3.2 A:Parameters for emotional reaction configurations

The characters emotional reactions are configucedrding to an event as
illustrated below inFigure 7.2.3.2 A].In this example, the emotional reaction for
this event is defined so that the character to wthe action (i.e. order to explore the
temple) is directed towards (i.e. SELF) sees itet@nal state modified according to

the parameters parsed by the emotional reactionitieh.

<Event subject="Radsinsky" action="OrderExploreTe mple" target="SELF" />

</EmotionalReaction>

Figure 7.2.3.2 A:An example of emotional reaction configuration

7.2.3.3 Goals

Goals are defined in two distinct files in the dgofation process - the goal library

and the agent configuration file. The reason fas thstinction is that a goal in the
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library may be used by more that one agent. Thexdveo different types of goal
implemented in FAtIMA, both of which are part oet®CC model (Ortony et al 88):
Active pursuit goals (i.e. the characters activieyyto achieve them — e.g. going to
an appointment), and Interest goals (i.e. the dbarahas the goals but does not
actively pursue them — e.g. avoiding getting hurt).

The goal itself is defined in an overall goal liyrdile and is configured
according to a set of pre-conditions, success tiongi and failure conditions. The
goal is first named and its target identified agpraperty in the pre-conditions
section, along with events triggering the goalatton. Since FAtIMA includes a
generic STRIPS-derived planner, the success conditf the goal is defined as an
event and the planner processes all the neceds@y ia order to reach it. It is also
possible to implement a failure condition so tha® goal can be abandoned at
execution time if contradictory events have bedggéred. For instance, if a
character is pursuing the goal of opening a doar @mother character opens that
door, it is sensible to include in the “open theoidagoal a failure condition that
would allow that goal to be dropped if the dooopened either by the agent itself or
another agenfFigure 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="Part y" />

<Property name="?EVENT([SELF],OrderExploreTemple,[t arget])" operator="=" value="True" />
</PreConditions>

<SucessConditions>
<Property name="?EVENT([SELF],ExploringTemple,[targ et])" operator="=" value="True" />
</SucessConditions>

</ActivePursuitGoal>

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

Another action in configuring goals for agents s dpply them to the
characters. Goals from the goal library are ontyilatted to a character once they
are referenced by the main character configurdtler(i.e. the same file where the
character's emotional reactions, personality antbmactendencies are specified).
Goals have two associated parameters, the impertahdheir success and the
importance of their failure. This mechanism allaws prioritisation of goals in the
agent’s mind and plays a determining role in thenagnaking the decision to follow
one goal rather than another when two goals ardaéle for execution[Figure

7.2.3.3B]shows an example of goal attribution to a characte

<Goal name="IG-LeadExplorationTemple([target])" imp ortanceOfSucess="8"
importanceOfFailure="10" />

Figure 7.2.3.3B:An example of goal attribution

7.2.3.4 Action tendencies

Action tendencies are another essential elemeobmfiguring agents, especially in

relation to EN. Action tendencies are emotionggeirs that influence an agent when
deciding on an action. Certain actions are trigg@veen an agent reaches a certain

level for a particular emotion. For instance, arrdgcould decide to physically
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attack another agent if its anger level reachegrtia point, in the same way a
human being would. Whilst this approach is simgistompared to real life, it is
convenient when replicating agents that must belssvactors. It allows for the
author to insert potentially important narrativeeraents by way of emotional
triggering via the characters. Action tendencies defined in a similar way to
emotional reactions, apart from the fact that ttedgr to elicited emotions that act as
triggers for an action reaction. Similarly to enooikl reactions, action tendencies
feature pre-conditions. These can be used in doderevent reactions from being
repeated (i.e. for as long as the emotion is felthe agent) whilst timing is another
device used in FAtIMA to prevent this from happeniffhe eliciting emotion is
related to the cause event and acts as a triggereXample belofFigure 7.2.3.4A]
shows the action of re-affirming a role when anrdgexpresses the reproach
emotion at a minimum level of 1 (on a scale varnylregween -10 and 10) towards

another agent protesting a decision.

<ActionTendency action="AffirmRoles([Subject])">

<Preconditions>

<Property name="?EVENT(Camberra,RemindStatus,Party)' operator="=" value="True" />
</Preconditions>

<ElicitingEmotion type="Reproach" minintensity="1">

<CauseEvent subject="Camberra" action="ProtestTempleDestruction" 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 applicati@oncerns the technical
development of a novel agent action-selection mashafor dramatic purposes that
conforms to the theory presented in Chapter 6. Beistion first describes the

implementation strategy for an action-selection ma@ism that fulfils the EN theory
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requirements, and then focuses on the details eftebhnical work necessary to

develop it.

7.3.1 Implementation strategy

Creating an agent action-selection mechanism #lacts interesting and dramatic
actions is not only a complex task but also a weiyjective one.

1. What constitutes a dramatic and interesting actiorthat is quantifiable?

2. To whom and to what degree, must this action be iatesting?
The goal of this thesis is to develop, via an appate agent action-selection
mechanism, the link between dramatic interest andtienal impact. The character
would not take on an action solely based on itsvatibns and goals, but also on the
emotional impact this action can cause to either ¢haracter itself or to other
characters in the scenario. This approach exglugsypothesis proposed in Chapter
4 that the emotional impact of an action could ggoaiated with dramatic impact,
and could be used as a substitute for dramaticevdtualso conforms to the EN
theory presented in Chapter 6, and allows the ctensito conjointly assume in a
distributive manner the dramatic weight of an udiioy story without relying on a
plot structure.

The strategic decision made for the implementatibsuch a concept is to
develop a novel agent action-selection mechanisituf®g a double appraisal cycle,
as opposed to the single appraisal system feaiarether appraisal-based agent
architectures. The agent first appraises evenits asy conventional appraisal-based
system, but resolves decision conflicts by runrangther appraisal cycle in parallel,
where the set of possible actions is assesseddnegoio the potential emotional
impact of each action. Rather than selecting thieraevith the highest value for the

character state after appraisal, the one with thkelst emotional impact is chosen.
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This modifies FAtIMA, and has been implementedhree distinct phases. This is
referred to in this thesis as a double appraisakesappraisal action-selection
mechanism and takes place at the coping level epamaisal-based architecture.

A benchmark version of the scenario was developétirwthe original
FAtIMA using the standard agent action-selectiorcina@ism. It aimed to establish a
reference point for assessing later iterationshefdystem and served as a basis for
comparative analysis between those different vessién this benchmark version,
the agent appraises events with respect to its emotional state, emotional
reactions, goals, priorities, motivations and actiepertoire. Once the appraisal
process is concluded, the agent selects an adtmpang level from the resulting set
of possible actions. An action is selected usirggititensity of the proposed action,
picking the one with the highest intensiffigure 7.3.1A] shows the appraisal

process controlling the agent mind in the origveision of FAtIMA.

Appraisal

Reactive Level

Sensors; Deliberative Level
(Prospect Based
emotions)

objects orld Agent model
agents +
events Goals

Agent in

the World — .
Body Emotional State [* '”terltlons
Fockl Plans

Facial

y

Impulsive Actions C oping

(“memories”)

Reactive Level
(Action tendencies)

Deliberative Level
(Problem-focused + »
Emotion-focused) Change Worid

Interpretation
(emotion-focused)

Deliberated Actions
(problem-focused)

Figure 7.3.1A:Original agent action-selection system (appraisal)
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The second implementation (Double Appraisal) [DAhtures a modified
action-selection mechanism in which the agent mdkessions based not only on its
emotions and goals, but also on the emotional imgae action would have if
directed at itself. This iteration of the actionestion mechanism adds another
invocation of the appraisal process and re-apgiseential actions according to
the agent’'s own set of emotional reactions. Theaggh draws on the “Theory of
Mind” concept (Whiten 91) referred to in ChapterTée agent uses its own set of
values and references to assess how an actioncisiyed by others in order to make
a choice between two or more competing potenti@bias. Because the agent applies
its own set of values to assess the emotional itnplan action, the decision is
made as if the action was directed towards thetatgatif. Since goals are expressed
in FAtIMA through actions, this modification alsmpacts the goal management of
the agent. In order not to affect the actual enmaticstate of the agent, this re-
appraisal cycle is executed in parallel to the atggopraisal-coping” cycle and takes
place within a second instance of the agent’s ntirad is not connected with the
agent’s running emotional stat@-igure 7.3.1B] illustrates the process of re-

appraisal in the agent mind.
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Figure 7.3.1B:First iteration of agent action-selection system
The third version of the implementation (Double Agpal with Modelling)
[DAM] adds another dimension to the re-appraisgrapch by actually conducting
the re-appraisal with respect to a representatidheoemotional reaction sets of all
the agents present in the scenario. This thir@timm of the software aims to select
the action that would have the highest overall éonal impact on any character
present within the scenario. It considers the impé&@ctions on each character and

picks the one that scores the highest value folestmaracter in the scene.
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Figure 7.3.1C:Second iteration of agent action-selection system

Finally, each implementation (DA/DAM) presents twersions; one where
the set of pre-selected actions for contentionrésappraisal is limited to a small
amount of actions (i.e. three) and another one eviteis significantly larger (i.e.
nine). These pre-selected actions represent d tedible actions ranked in an array
list (valued action set) as it seems possible th@tnumber of actions considered
might affect the outcome of action-selection. Waslarger set also imposes a
higher computational burden, this versioning apphcaims at studying if the range

of actions sent for re-appraisal influences thasi@as made by the agent.

7.3.2 Technical implementation

From a technical perspective, the double appraigdé developed in the agent mind

requires changes within several areas of the degndppraisal system. In this
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section, the original action selection mechanisra. (original FAtIMA) is firstly
described in detail, then the iterations discussethis section are presented and

illustrated.

7.3.2.1 FAtIMA original action selection mechanism

FAtIMA (Dias et al 05) implements the OCC model t@ry et al 88) alongside the
coping mechanism of Lazarus (Lazarus 91) and isposed of many elements
relating to both this cognitive appraisal theorpgiaisal, emotion generation, goal
library, emotional states, coping mechanisms, etced the agent framework within
which the agent minds are implemented (informaparsing, loaders, etc.). Much of
this is outside the scope of the changes made dalll dass diagram is therefore
omitted.[Figure 7.3.2.1A] represents a partial class diagram of the systensing
on the areas controlling the appraisal and copmggsses of the agent cognitive
system. The areas highlighted in this diagram serethe parts of the system where
the appraisal and coping mechanisms are implemeated where the changes
discussed in this section have been made.

The main body of the architecture is the agentsclakere the essential
elements of the system are instantiated. Amongsetielements, the method “load
personality” attributes an agent role and namenteraotional state, a goal library, a
knowledge base and other components of an agentid. nThe method “load
emotional reactions” has been implemented in ordersupport the emergent
narrative iterations of the software and will besclébed later in this section. Both
methods refer to the “agent loader handler” cldsat tprocesses the parsed

information and creates the objects invoked inldlaegler handler.
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Figure 7.3.2.1A:Partial class diagram of the appraisal coping @mece

The reactive layer is composed of elements whasetifun is to assess events
and select emotional reaction within the systene TReactive process” is the main
class of the reactive layer and carries out thaagg of events perceived by the
agent according to the agent’s emotional reactiohs appraisal is conducted using
the “emotional reaction tree node” class via a matg mechanism that checks if an
emotional reaction has been defined with regarthé event appraised. The end
result of this operation is the creation of a reecto a particular event that, together
with the event, will constitute the parameterstfe@ generation of emotions that are

attributed to this particular event. Finally, atpow level, the “action tendencies”
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class, using the emotions generated, checks ié ther any actions that match both
the event appraised and the resulting emotionte sfathe agent. In case of conflict
between two or more actions (i.e. all fulfillingetlselecting conditions), the action
selected is the action that possesses the oveghkst intensity (i.e. highest intensity
amongst the generated emotionfijigure 7.3.2.1B] illustrates in a simplified
diagram the appraisal and coping mechanisms imethetive layer in relation to the

different classes and methods involved in the @ece

Reactive Layer
Emotion Reaction
Tree Node Class

Add emotional
reaction {)

Reactive Process
Class

Appraisal ()

> Coping ()

Mateh Event () |

Emotion
generation ()

Get Reaction () | ¢

—*| Sent toward Run() in
Action Tendencies main agent class
Class

Select Action ()

Add Action (}

Figure 7.3.2.1B:Reactive layer action selection process

Deliberative and reactive layers share a similaigieapproach and function
in a similar fashion. The appraisal mechanism i deliberative layer is slightly
more complex than that in the reactive part ofapent architecture, in the sense that
it deals with cognitive reasoning as opposed torgle matching process as seen in
the reactive layer. Events are appraised and ac@o@ monitored but the system
conducts more operations in the overall processceSthis part of the appraisal
concerns the cognitive mechanism, the system doegenerate emotions or look
for emotional reactions as it does in the reactayger, but monitors actions and

events with regard to the goals and plans of tleatag
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The perception of an event generates a series exfkshthat updates the
agent’s representation of its goals, plans anderg the selection of intentions. An
intention is created when a goal becomes activer@pigesents the intention of the
agent to achieve a particular goal. Each intenisospecific to a goal. An event or
action has an associated probability for its o@ure and effects. The appraisal
process assesses these and updates the prolmbiliaetions, then checks for their
presence in any running plan, in which case an tepda the state of the plan is
carried out. Goal pre-conditions are then chedkedctivation, and the emotional
planner is called for the generation and seleadioimtentions relating to the agent’s
overall goal structure. The emotional planner mated in the deliberative layer of
the architecture and refers to the generation o$gect-based emotions (i.e. Hope
and Fear). Aylett explains in (Aylett et al 06) ttilaese emotions “specifically relate
to future events — either to those congruent with agent's goals (hope) or
threatening those goals (fear), they offer a speaiterface between the affective
system and the planning component of coping behavidntentions can be
associated with active goals, that is to say godisse pre-conditions are fulfilled
and eligible for activation. At coping level, théapner selects the most relevant
intention for execution. In a similar fashion te thction selection mechanism of the
reactive layer, the intention with the highest nsti¢y is selected and processed.

Finally, the intention selected is sent back togh®tional planner in order to
generate a plan for its fulflment and the firsestto be executed in the plan is
determined. The resulting (event) action is theéneneed from the emotional planner
by the coping mechanism and parsed into the rule ayithin the main agent class
in the system.[Figure 7.3.2.1C]illustrates the appraisal and coping mechanism at

the cognitive level in the deliberative layer oé thrchitecture.
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Figure 7.3.2.1C:Deliberative layer action selection process
Both reactive and deliberative systems communwétethe run cycle of the
system and send data within each cycle, whethavant or a null statement. The
action that is sent first, both by the deliberatawethe reactive mechanism, gets
priority and is executed by the system. Such amcaggt allows for the modelling of
emotional reactions similar to those humans expeeein real-life, since an
emotional reaction can precede a well structurad pi the same way as people can
“act before they think” and take decisions purefsdd on their current emotional
state. Such a phenomenon is often described aggtakdecision in the “heat of the
moment”, meaning that the emotions of an individuale overruled their cognitive

reasoning.

7.3.2.2 Emergent narrative iterations (double apfsal)

As described in section 7.3.1, the main technioatrtbution of this work consists of
the integration of a second appraisal cycle withi& already implemented action-
selection mechanism. Whilst two separate changes haen implemented in the
original action selection mechanism, both aim tegnate the second appraisal cycle
referred to in this section within the actual cgpmechanism of both reactive and

deliberative layers.
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In doing this, the range of actions or intentiohgilele for selection has been
widened, thus necessitating change within bothethetional planner and the action
tendencies classes, including the creation of néyects able to store several
elements simultaneously, in so as to examine niwe dne element (i.e. actions in
the reactive layer and intentions in the delibgsatayer) in the second appraisal
cycle. This extension of the range of actions blayifor selection is essential to the
integration of the EN theory within FAtIMA. In theriginal design, only one
element was considered for execution (i.e. the witle the highest intensity). In
order to incorporate dramatic considerations ih®dverall action selection system,
the range of elements eligible for selection hasnbeidened so that potentially
interesting elements are not discarded purely duetheir initial associated
intensities. For this reason several new paraméi@ve been included within both
the reactive (valued action set class) and deliberdintention set class) layers in

order to fulfil these needs. The following secti@escribe the two implementations.

7.3.2.2.1 [DA] (Double Appraisal versions 1/2)

DA reappraises a set of valid and eligible elemesigcted by the first appraisal
cycle with regard to their potential emotional irapa

In DA, the agent reconsiders its choice of actiaeftion with reference to
the emotional impact if the action or emotion waated to itself. Thus for an
action such as hitting another agent, it would ss¢lee emotional impact based on
how it would react emotionally to being hit by amet agent. An intention is re-
appraised based on the plan to achieve it. Heradhen re-appraised as an event is
the one that satisfies the relevant goal via ittqgondition definition.

From a reactive perspective, the initial appragalcess conducted by the

agent is the same as in the original action seledystem, the event is matched to
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the agent’s emotional state and emotions are gemkia response. The coping
mechanism however, instead of assessing the awtitin the highest intensity,
accesses a set of valued actions composed of tbe ¢or nine, depending on the
version) actions eligible for selection with theylimest intensity. From then on, the
coping mechanism instantiates a copy of the agesmtistional state and assesses
selected actions within an event template wheregdhget of the event is the agent
itself. Re-appraisal is then conducted on thisnewethin the agent’s duplicated
emotional state so as not to affect the run-timetemal state of the agent. As a
result of this re-appraisal, still within the instated emotional state, emotions are
generated and the value of the strongest emotioargted determines the value of
the emotional impact for the re-appraised evenis Value is accessed by the coping
system through the instantiated emotional stata (he get emotional impact
method) once the action appraisal has been comdplatethe end of the cycle, the
instantiated emotional state and event pool aret fes the re-appraisal of the next
selected action. The cycle is run until all actisetected in the valued action array
list have been re-appraised. The system then setbet action whose emotional
impact is the strongest.

[Figure 7.3.2.2.1A]below, illustrates in a partial diagram the fuantng of

the reactive process for Versions 1 and 2 of DA.
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Figure 7.3.2.2.1A:Reactive layer DA

From a deliberative perspective, the system acéssmilar fashion. It takes
into account a larger set of intentions than in itheal design, formats them into
events as seen in the reactive process, and résggpthem within an instance of the
agent’s emotional state. In this case, the eveptazged is modelled on the success
condition of an intention (i.e. an action). An eroatgeneration functionality has
been implemented within the deliberative layer mlep to assess the emotional
impact of intentions on the agent. This functiotyals based on that used in the
reactive layer and aims to measure the emotiong@aain of an event on the
emotional state of the agent — i.e. emotional ihpg€igure 7.3.2.2.1B]shows a

diagram of the deliberative process for versioasd 2 of DA.
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7.3.2.2.2 [DAM] (Double Appraisal with Modelling vesions 1/2)

DAM is based on the same principle as DA, but &splhe re-appraisal mechanism
to a different target. Rather than assessing @oraot intention with regard to the
agent’s own set of emotional reactions and goals, ¢arried out for all the agents
present in the scenario. Therefore, an action isassessed on its emotional impact
on the agent, but on the single highest emotiomglact generated for any of the
agents involved in the scenario. This implementatizhilst important from an
evaluation and theoretical point of view, is tedatly little different from DA. The
principles and overall flow of data is the sameiraPA; the only major change
carried out is that of integrating as many re-ajgaitacycles as there are agents into
the coping system. The issue with this approachtoisgenerate and load
representations of the other agents’ emotionaéstat order to assess elements on
the basis of the other agents’ emotional set ufs sk has been carried out in both
reactive and deliberative process classes by rdfdheir definitions in order to

include an additional set of parameters, the o#tgents’ emotional state[Figure
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7.3.2.2.2A] and [Figure 7.3.2.2.2B] present modified diagrams of the

implementation and highlight the differences betwte two processes.
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7.4 Conclusion

This chapter describes the first steps towardse@mphting the EN theory

developed in this thesis. The implementation hasnbaivided into two distinct
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sections - scenario/character definitions and natégn; and the more technical
development of a double appraisal cycle within tagent action selection
mechanism. These approaches are complementary:sdbrario development
directly applies elements of the theory (i.e. chtma definition, conflicting
personalities and objectives) in a straightforwar@nner and is geared towards the
content aspect of the concept, whilst the technictdgration aims towards its
articulation and provides computational solutionsttie development of such a
system.

The implementation described in this chapter halesigned to support
the evaluation of essential elements of the theamy, must therefore be seen as an
initial attempt to prove the validity of the contemather than as a working
application. The elements of the two different iempkentations are essential to the
theory and, if proved successful, will lay the fdation for further work and a more
complete implementation of the emergent narratorecept outside of this thesis.
[Appendix 1] illustrates the coding of the double appraisal iImessm implemented
in this thesis.

Chapter 8 describes the overall evaluation appraadatetail, and presents
results of an extensive survey conducted in ordeprove the validity of the EN

approach.
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Chapter 8

Experiments and results

8.1 Introduction

This chapter discusses the evaluation and resiutteedhesis’ implementation work.
It aims at evaluating the impact on stories of doeble appraisal implementations
(DA/DAM) described in Chapter 7. The key questian donsider is do these
implementations contribute to make a story moreregting?

The evaluation of generative narrative is knowieovery difficult and there
is no agreed approach to doing so (Knickmeyer €&5al The subjective nature of
storytelling is a major issue for the design oficééint and reliable evaluation
procedures. Evaluating applications based on aatish and user experience is very
different from the usual task oriented evaluati@signs and is therefore still very
much an open research question (Knickmeyer et)al 05

Riedl and Young (Riedl et al 05 (2)) approachedawauation problem from
a different perspective, and looked at analysiregldblievability of characters as a
criteria for a successful narrative. Their approadhat for a story to be successful it
must have emotional impact on an audience. Thexetbe characters must act in a
believable way; their decisions must make sensé& wespect to the character
interpreted. Whilst this approach is sensible fstay engine working within a plot-
based approach to generate stories, it does neaapp be particularly appropriate

when actions are taken by the characters themsétvdime with their moods,
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emotions, goals and personalities. One might atigatethe actions carried out by the
agents are bound to be believable within the clharadeing interpreted since there
Is no external mechanism intervening in the actienision mechanism that could
force the choice of an action upon them.

Another issue arises from the emergent nature ef dforytelling form.
Depending on the agents’ minds, moods and emotassory might not unfold in
the same way twice, making a direct comparativelyaig difficult. The EN
approach is character-based and is aimed at etiien rather than spectating. It is
essential to devise an evaluation framework thiabgmily focuses on the characters’
decisions and behaviour, rather than the oversdiadirse.

However, the nature of the work presented hereguires the evaluation to
consider both spectators and participating usexst & necessary in this research
work to define common ground for comparison dather&fore, combining a
participant/spectator perspective in evaluationpsuis a direct comparison of data
from both participant and spectator users. Pasalbgin then be drawn between
different stories with respect to their participatnature or levels of appreciation.

Therefore, the approach presented in this chaptes g0 conduct a direct
comparative analysis between the different implaateans described in Chapter 6.
It first relates to both the evaluation set and mhethodology, and then presents
concluding results on the efficiencies of the ddfe iterations of the software

produced.

8.2 Evaluation Methodology

Since conventional software evaluations (i.e. perénce, usability or even
functionality) would not help to establish whether not the double appraisal

approach is improving the dramatization of a steithin an agent framework, a
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similar approach to that commonly used in cinema haen designed for this
evaluation. It is standard practice in the movigdustry to test alternative endings,
plot elements, characters or even movie photographypostproduction level.
Different versions of a feature are shown to testiences and detailed evaluations
and analysis are conducted in order to help makesidas about the use of certain
characters, types of photography or important piattory elements.

Since this evaluation aims to assess the qualitihettories generated by the
system from the perspective of both interactiversissd spectators/readers, it is
necessary to carry out the evaluation of both withi common format so that
extraneous factors do not play a role in the ugadgiment. For this reason, stories
have been reduced to a text form to avoid graphatity or specific user interaction
modalities influencing the outcome. The experimiesédaup for this evaluation was
to record the interactions between autonomous cteagso that emergent stories
were generated by the software itself. These stamere then presented to a test-
audience whose reactions, dramatic perceptionguatgnent of dramatic intensity
were documented with respect to character-basaednacand plot events. The
evaluation was then conducted from both spectator @articipant perspectives.
Spectators completed the evaluation by assessimerafed stories; whilst
participants influenced the development of stobgsplaying a role and making
character decisions.

The evaluation plan designed for this applicatioaswcomposed of 5
different tests that aimed towards assessing tlanatic values of the stories
generated by the system. The first two tests (1),aBsess stories from a spectator
perspective by presenting the user with a setarfest and asking them to mark and

rank them by order of preference. Although T1 addisplay the same stories to



CHAPTER 8: EXPERIMENTS AND RESULTS 183

their test audience, these are slightly modified#so that all stories contain the
same amount of actions and therefore are of eguath.[Appendix J] illustrates
the process of lengthening stories. This is tobdista whether the length of stories
plays a role in the marking or ranking by the u3ére actions used to lengthen the
stories did not influence the appreciation of &®m@s none of them were reported as
being either interesting or meaningful. The firake tests (T3, T4 and T5) aimed to
assess stories from a participative perspectivepagsented the users with a role to
play by making decisions for the game-master (T8) ane character (T4, T5) in
every cycle. Their decisions influenced the outcarhéhe overall story, therefore
allowing users to determine, from their decisiahg, story they experienced. These
stories, like their counterparts in T1 and T2 &@entmarked by the user. When the
marking/ranking has been executed, the users amen gnformation about the
characters’ motivations and are asked, via a quesdire, about the decisions they
made with respect to this information. This parth@ evaluation is similar to the de-
briefing session common in Role-Playing Games (RP®sis session consists of
presenting the user with detailed information oarelters’ motivations, objectives,
background information, active goals and personatitpes. A questionnaire
example is available ifAppendix K]. The evaluation methodology has been

designed in order to achieve the aims summariz§haible 8.2A].
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g
3

Description

Determine which story is judged most interestinghmytest audience (spectators)

Determine if the length of the story is a factodatermining its dramatic factor and general
level of interest

Rate the meaningfulness/interest of agents and -gaas¢er actions/decisions from a
spectator perspective

Determine whether a better understanding of theadhers and roles would influence the
ranking and marking of stories

Determine which story would be generated by the diggven authorial powers

U1 | W N

Determine which story is judged most interestinghmytest audience (interactive users)

Table 8.2A: Evaluation aims

The evaluation conducted in this thesis firstly siat assessing the intrinsic
guality of the stories generated by the differegerd implementations (i.¢Table
8.2A]), and secondly aims to assess a number of otlwtoréathat could have
influenced the results obtained in the evaluatibmere are many factors that can
impact one’s appreciation of a given story. As d&sed earlier in this section, the
stories presented to test users were all formattedsimple text so as to nullify the
influence of extraneous factors such as graphieappmmmersion, presence, sound,
ambience, lighting or interactive controls or meubas. However, it was not
possible to nullify or minimize a number of othacfors such that they could not
influence the results obtained. These factors heem summarized below jfable
8.2B] and their influences on the results of this evamaare discussed in detail in

section 8.4.5.
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Extraneous factors | Description

Gender The importance of gender should not be underestishet a study such
as the one carried out in this thesis. Storytellsgighly subjective and
one cannot assume that stories are equally apprdaiepending on the
gender of the test subject.

Story length Story length as a factor can have an influencehenappreciation of a
story. It is therefore important in this study tetefmine if it has been a
effect in the study presented in this chapter &sd io what extent.

=)

Interactivity Interactivity in this particular evaluation refdsthe possibility given tg
test users to make decisions for a character. Dtleetimportance given
to the character in the EN, it is important to assd this type of|
interactivity influences the decisions and storypragiation of a test
audience.

Action influence The nature of drama is such that some actionsalilhys be regarded as
of more dramatic interest than others. It is imaortwith respect to this
evaluation to ensure that the dramatic perceptfgmadicular actions dg
not influence story appreciation so as to redueedignificance of the
evaluation results.

Experience The experience of the test-audience should alsorelgarded as a
extraneous factor in story appreciation as faniiligconcept knowledge
references,) within a certain style or genre cd@cahow much a story i
appreciated or not. In the case of this evaluatidinthe members of th
test audience with a narrative background or wilirang activity in the
domains of video-gaming or Role-Playing Games Hen classified a
experts.

=

O U=

14

Table 8.2B: Evaluation extraneous factors

8.3 Evaluation set

In this evaluation, the original FearNot! agentnfeaork without any double
appraisal has been used as a benchmark againgt thieigmplementations DA and
DAM have been compared. The scenarios are compafsiedleracting agents who
act a role and have their own personalities andsgaad a Game-Master whose aim
is to provide narrative events and make decisidmsuiathe world environment
(outcome of physical actions, entry of new chamsg¢teemoval of characters, etc). In
this implementation, the role of the Game-Masteplégs/ed by a disembodied agent
dedicated to story management. Like the actorsGhme-Master agent has been
extended by DA and then by DAM. The combinationgliffierent types of agents

and Game-Masters resulted in 25 simulations.
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These simulations were all run with identical cgofation setups and

produced different story-variations of the samenade with identical configuration

set ups. The stories were determined by their otsitand outcomes, and since a

large number of stories were either identical aryv@milar, these were regrouped

together and the simulation plan resulted in theegation of 5 story variations.

These stories were all distinct from each othethay either presented a different

sequence of events or outcome.

The scenario evaluated is a quest type story wiw@l6 characters on an

exploration mission[Table 8.3A] illustrates one of the stories (Story 1) generated

by the system. The 5 different stories generatechaailable ifAppendix L] along

with a graphical representation[ippendix M].

Agent

Speech action’s

Colonel

Let's be clear about what we are all about to do!dde has ever been down the
Our intelligence reported this site has a poteritiedat to our land security! We 4
know why we are here today! The technology posskitiden in there is all thg
matters to us. In the unlikely event of an encounfeany type, we are to wipe th
place down and make sure no one or nothing eveeamrh of this temple! Dead ¢
alive!

Colonel

God bless you all. Military personnel in formatiarthers behind me, keep an eye
traps, and loose sight of each other. All rightslgo!

The party

Following your order Sir!

Sergeant

Colonel! Here! Here come here. | have somethingtweté; it looks like a metal dog
with strange writings on top of it!

re!
1|
t
s
r

for

=

Colonel

Professor! Are these hieroglyphs there above tloe gay anything of what might b
behind it?

[0)

Professor

Hum Yes Colonel!, Well, this is strange, these d appear to be convention
hieroglyphs! There are actually two sets of textr¢h One that can be interpreted 3
death threat to any mortal disturbing the lizardgao idea whose these can be! T
other one although looks like Egyptian hieroglymutains many symbols | ha
never encountered and does not make any senseltarmafraid!

o

sa
"he
e

Colonel

Ok, Everybody step back! We are going to blow tiie up and see what it is hiding.

Bellini, McLean hold assault position!

Professor

Colonel, this temple is thousands of years olds thoor is magnificent and suq
artefact has never been discovered before! Surelgam't just blow it up, we need
find a way to open it or leave it as it is. Thisis archaeological wonder!

Colonel

| am not sure you are getting the whole picturegherofessor! Right here and rig
now | am in charge! You do what | tell you to doemhl tell you to do it!

Colonel

Destroys the door and the door opens

Table 8.3A: An example of a generated story (Story 1)

% Note that each row ifTable 8.3A] represents one character speech action
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[Table 8.3B] shows the distribution of story variations acrak8erent

simulations. It also includes different versionstleé GM. For the purpose of this

evaluation, different versions of the GM (i.e. DBAM) were also implemented,

similarly to the process for characters, in ordetest the validity of both DA and

DAM for an agent playing the GM role.

GM GM GM GM GM
Original DA(1) DA(2)* DAM(1) DAM(2)*
FAtIMA S1 S2 S3 S4 S5
Original Story 1 Story 2
FAtIMA S6 S7 S8 S9 S10
DA(1)
FAtIMA S11 S12 S13 S14 S15
DA(2)* Story 3 Story 4
FAtIMA S16 S17 S18 S19 S20
DAM(1)
FAtIMA S21 S22 S23 S24 S25
DAM(2)” Story 5
Table 8.3B:Simulation cases and story distribution
8.4 Results

The evaluation has been carried out on a totaléo$ubjects with a 68 — 32 ratio

between males (68.1%) and females (31.9%). Paatitsp[Table 8.4A] were

recruited via a number of methods, including usheynetwork of contacts available

from the development of the research as well asrgaeommunities and societies

who expressed an interest when initially approached

“ Note that both implementations have two entrigd @ble 8.3B] since they present
two slightly different versions (i.e. small and higanges of pre-selected eligible
actions (cf. Chapter 7)). The same versioning desagplies to the different
implementations of the game-master (i.e. GM Origin@M DA(1/2), GM

DAM(1/2)).
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Male Female Total
Interactive 22 8 30
Non-interactive 10 6 16
Experts 10 1 11
Non-Experts 22 13 35

Table 8.4A: Participants distribution

As previously discussed in this chapter, the evalnaf studies is an open research
question. To date, very little has been done irotd assess the intrinsic quality of a
story, much of the evaluation work for interactistrytelling systems has been
oriented towards character believability or usdenest in replaying stories. This
study shows an interest towards statistical sigaifce as it aims to provide results
upon which a comparison can be made with other worthe discipline. Several

methods have been taken into consideration for ghidy, these are summarised

below in[Table 8.4A].

Method Description

Wilcoxon A non-parametric test for the comparison of two yapons. It
Mann-Whitney | is often applied when the observation data are titated of
Test ranks.

Kruskal-Wallis | This is an extention of the Wilcoxon Mann-Whitnegtt in the|

Test sense that it follows a similar approach, but hesnlbdesigned ta
be applied to three or more sample as opposedydwo.

One way - One way- Anova aims at testing differences in meamassample

ANOVA in order to determine its statistical relevanceslbased on the

comparison of variance in samples and is used $b ttee
differences in three or more independent groups.

Table 8.4B: Statistical methods

There are several factors to take into account wdedecting a method for
statistical significance. In the case of this mariar study, non-parametric methods
such as the Wilcoxon Mann-Whitney and Kruskall-Wgaliests could have been
considered, on the basis that they aim to assesstdtistical relevance of results in

small batch samples and where parameters for dhaghe yet to be identified.
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However, in order to provide more flexibility to ehuser for marking its
appreciation, it was decided to mark stories orDgdint scale. Since parametric
statistics are statistically more powerful thanitimon-parametric counterparts and
that the one way ANOVA approach is generally suéab tests where data range
are superior to 5, the ANOVA method was theref@keded for this study. It was
also assumed that the differences between sammglemanally distributed.

Results have been subject to an analysis of vaidAdNOVA) and are
statistically significant to a 0.1 randewithin the evaluation test batches. The
probability of insignificance (p) and degree ofrsfigance (%R) are indicated for
each result. All the results obtained through eatadun for this thesis are available in
[Appendix NJ.

The results section is structured so it first Btigates research questions with
respect to the hypothesis advanced in this thesi®re taking into consideration

other factors such as story length, gender, aatigpact and knowledge.

8.4.1 Research questions

As with every evaluation process, it is essentmlidentify pointers that would
indicate whether or not a given hypothesis possess@e tangible truth. In the case
of this evaluation, we have identified a seriesgokstions[Table 8.4.1A] that
require answering positively in order to demonstrdie validity of our approach.
This list is not exhaustive by any means and fosuse the main aspects of the
double appraisal theory (i.e. Dramatic efficien@nd comparison of the two

implementations).

™ Note that the 0.1 range is a non standard statistieasure. However this approach suited the work
carried out in this thesis.
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Research questions

Expected outcomes

(Ql) Does a double appraisal mechani
generate stories that are dramatically m
interesting than if generated by a simple apprd
mechanism?

sifiP 1) Story 1 (original FAtiIMA) should rank an
oseore lower than stories 2,3,4,5 (generated
iskduble appraisal)

(Q2) Is an implementation considering t
emotions of all characters better at genera
interesting stories than one only considering
character (self)?

lipptentially more complete than DA, Story
pisbould score lower than Story 5.

n€P2) Based on our assumption than DAM |i

(Q3) Has the DAM implementation produced t
best overall story (i.e. better stories than bo#
and the original FAtIMA)?

Dmarking since it incorporate a double appral
mechanism that takes into consideration all
characters of the scenario for both agents

game-master.

Table 8.4.1A:Research qu

8.4.2 Q1

estions and expected outcomes

The overall story ranking (before debriefing) showelow in [Figure 8.4.2A]

190

via

4

héP3) Story 5 should score high on dramatic

sal
the
and

contributes to answering Q1. These results dengenfT1 and T2 and reflect a

spectator’'s perspective on the ranking of our Siesto Whilst it shows a high

ranking for story 3 (discussed later in this segtiat also shows a poor ranking for

story 1.

Overall Story ranking Before Debriefing

o Story 1

Number of votes

m Story 2
O Story 3
0O Story 4
m Story 5

1st 2nd 3r

Degree of preference

d 4th 5th
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Figure 8.4.2A: Overall Story ranking before debriefing (Populatidnh— M(9)/F(6))
The story generated by the original single applramshanism (Story 1) did
not perform well in the spectator ranking, and basn perceived as the worst story
of the test batch. This trend is also confirmefFgure 8.4.2B](p = 0.00061/ 99.39
%R) where individual story rankings have been feted into values in order to
achieve a clearer picture of a story performanegeréaing). This diagram shows to
what extent Story 1 has been negatively perceiwedpectator/reader users. Note
also that there are no significant differenceserfgrmance for Story 1 between pre

and post debriefing markings by users.

Overall story ranking performance before debriefing

60 57

52
48

50 -

41

40 -

0 2 - [osoy

20 +— -

10 +— -

Story 1 Story 2 Story 3 Story 4 Story 5

Figure 8.4.2B:Overall Story ranking (points table) (Population-181(9)/F(6))
The results indicate clearly that the single amgaldbased implementation
(SA) scores lower than its double appraisal-baseohterparts (DA/DAM). On the
other hand, it is also interesting to note thatlstithe second DAM of the game-
master generated a different story (Story 2) thHan driginal SA-based approach
(Story 1), its counterpart in DA still resulted 8tory 1. The two stories using the
SA-based agents (Story 1 and Story 2) also scgfisantly lower than agents

fitted with either DA (Story 3 and 4) or DAM (StoBy 4 and 5).
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8.4.3 Q2

The evaluation results also show that agents oregaasters conforming to DAM
tend to score higher than the ones conforming to [Biyure 8.4.2B]demonstrates
this by showing that Story 2 (game-master DAM) ssdpetter than Story 1 (game-
master DA).

Conversely,[Table 8.2B] shows that there are no major changes in the
actions of the agents unless they are interactitly avgame-master of type DA. A
distinction between the two implementations canwéacer, still be seen in the
performance of stories 4 and 5. These storiesredhe same version of the game-
master DAM, but contain agents of the two differenplementation types (DA=

Story 4 and DAM = Story 5]).

Overall story marking

3.1

3+

2.9 4

2.8

2.7

2.6

User marking

2.5 A

2.4 4

2.3
1 2 3 4 5

O Series1 2.6 2.724137931 3 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 umeking. This is further confirmed
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in [Figure 8.4.3A] (p = 0.0917/ 90.83 %R) where the overall markingabiyusers
(i.e. spectator/reader and interactive user) shawset difference of appreciation

between Story 4 and 5 in favour of the latter.

8.4.4 Q3

The results relating to Q3 are interesting, becduse opposing claims could be
made in relation to the results.
« Claim 1: [Figure 8.4.2B] seems to indicate a better performance and

appreciation of Story 3 over Story 5.

e Claim 2: [Figure 8.4.3A] shows that Story 5 is the preferred story from a
marking perspective.

These results do not, in isolation, allow this thes claim that, considering
the EI of actions on all characters, a double daparaystem of DAM type generates
stories that are more interesting over DA types)(Q2all types (Original FAtIMA
and DA) (Q3). It is necessary to focus on the reatirthe tests performed in order to
gain a clearer idea of the validity of each cla@®haim 1 is based on spectator/reader
user types, whilst Claim 2 relies on interactiverss |t is important to consider the
results for both perspectives (i.e. spectator/nreate interactive user) in order to
assess the validity of each claim.

[Figure 8.4.4A] (p = 0.0068/ 99.32 %R) shows the overall story nmaykor
non-participant users (Spectator/reader). It cordjrto a certain extent, the results
observed ifFigure 8.4.2B] (Story 3 ranked better than Story 5) shows thatySio
is not the story receiving the higher marks. Itréhere contributes negatively to the
hypothesis that a double-appraisal mechanism, wdoakiders all the characters in a
given scenario, performs better than both the saitred and single appraisal

mechanisms.
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Non-interactive marking

3.5

3

2.5

2

15

User marking

1

0.5

0
1 2 3 4 5

@ Stories 2.1875 2.5625 3.0625 2.8125 2.8125
Stories

Figure 8.4.4A:Non interactive story marking (Population 16 — M{EQ6))
On the other handjFigure 8.4.4B] (p = 0.0185/ 98.15 %R) presents a
different outcome showing a slight marking advaattay Story 5 over the rest of the

stories from interactive users.

Interactive marking

3.5

3

2 2.5
£
©
E 2
2
4 1.5

1

0.5

0

1 2 3 4 5
@ Stories | 3.071428571 | 2.923076923 2.5 2.5 3.363636364
Stories

Figure 8.4.4B:Interactive story marking (Population 30 — M(228F(
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It is also interesting to note [Rigure 8.4.4B]the high marking performance
of Story 1. This reinforces some of the claims Aylétt et al 03) that an emergent
narrative may not be perceived to be as interestiogh a spectator/reader
perspective as it would be from an interactive pective. In relation to Q3, given
the aim of this work is to produce an interactiveneegent narrative, the

consideration of Claim 2 is rather more significaata result than Claim 1.

8.4.5 Other factor considerations

Whilst the results presented in the sections abmyeport the double-appraisal
system hypothesis advanced in this thesis, itsig mhportant to consider factors that
could affect the results presented above. The elmmaken into account in this
evaluation are the length and the action conterthefstories presented to the user
for marking and ranking. For instance, does thé ligamatic impact of one specific
action (e.g. killing another character) always mtiestory that contains this action
dramatic? Since the evaluation is conducted usitextabased application, actions,
story length, gender and knowledge are elements Wwhich a user could assess the

dramatic qualities of a story.

8.4.5.1 Effects of story length

The length of a story is an important factor asptecould tend to mark up a story
just because it is longer. Section 8.2 described @haluation methodology and
highlighted the differences between tests 1 and 12 72). In T1, the stories are
presented as output and as a result have diffeeegths. In terms of the number of
actions contained in these stories, certain aneifgigntly shorter than others. For
instance, Story 1 contains 20 actions and Stor§.5I& T2, Stories were extended so

as to display the same number of actions as thgekinstory (i.e. Story 5). For
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instance, Story 1 was extended from 20 action8ted2as to show the same number
of actions as Story 5. Therefore, by comparingréslts for T1 and T2, one can
assess accurately the influence of length on adverslilts (i.e. used in sections 8.4.2,
8.4.3 and 8.4.4). It is important for stories in f62all display the same length, but it
is also important that the actions added to thgimal stories in order to achieve this
are insignificant in the unfolding of the stori€dince none of these actions were
assessed as meaningful or dramatic by any of stest#jects, we therefore argue
that they had no dramatic impact on the storietuated by the users. There were no
significant distinctions between results from the and post debriefing and, as such,
this section is illustrated with results from theeqolebriefing sessions. Evaluations
showed significantly different results in story karg. [Figure 8.4.5.1A] below,
clearly indicates that Story 3 is regarded as #vedrite story in T1 but has no vote
at all for second position. Story 5, however, daggla certain regularity in its rating

in positions 1, 2 and 4.

Test 1 Story ranking before debriefing

4.5

4 i P
3.5
§ 3 o Story 1
E 25 =] SIOTy 2
° 0O Story 3
g 21 = —
€ O Story 4
Z 15 || m Story 5
1 4 ||
0.5 I
0 i T T
1st 2nd 3rd 4th 5th

Degree of preference

Figure 8.4.5.1A:T1 Story ranking before debriefing (Population M4)/F(3))



CHAPTER 8: EXPERIMENTS AND RESULTS 197

T2 shows a different picture ifrigure 8.4.5.1B]as Story 3 shares the first
position with Story 4 but also has votes for secpasition. Story 5 does not display
the same regularity as in T1, and achieved a greatmber of votes in second
position than it did in T1. This is interesting iasuggests that the length of stories

has played a role in the way test-subjects perdeanel assessed stories.

Test 2 story ranking before debriefing

§ o Story 1
g 4 | Story 2
E O Story 3
[

2 3 O Story 4
2 B Story 5

1st 2nd 3rd 4th 5th

Degree of preference

Figure 8.4.5.1B:T2 Story ranking before debriefing (Population BI(5)/F(3))
Therefore, whilst the story ranking distributioeems to indicate that length
could have influenced the results of this evalumgtithis is not reinforced when
consulting story rankings from a table perspectide table perspective transcribed
ranking data into a point table in order to asskesoverall appreciation of a story.
Point distribution was made with respect to ranlonder (i.e. 5 points for first, 4 for
second, etc.). With the notable exception of Sthryhich is better represented in
T2 than in T1]Figure 8.4.5.1C]presents a similar picture and indicates thatoitn b
T1 and T2 Story 3 is the overall preferred stotgsely followed by Stories 5 and 4,
whilst Story 1 is largely considered as the worstysof the set. The ranking trend is

therefore similar between T1 and T2. Note thatdifference in values between T1
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and T2 is due to a different number of test subjeahd therefore does not reflect

directly on the ranking of the stories.

Comparative figure story ranking (points table) T1/ T2

35

30

25
20

oTl
| T2

Values

15 +

10 +

T T
1 2 3 4 5

Stories

Figure 8.4.5.1C:Comparative story ranking figure (points table)/T2
However, the study of story markirfj§igure 8.4.5.1D] also displays the
influence of length on the appreciation of storM#ilst this is not significant in the
results presented in previous sections (e.g. Stasystill in both cases (T1 and T2)
the least preferred story), it is important to amkledge this and take it into

consideration.

Comparative table between T1 and T2 average marking

3.5

2.5 _|

Values
N
"]
=

1.5

0.5 +—

1 2 3 4 5
Stories

Figure 8.4.5.1D:Comparative story marking T1/ T2
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Therefore, as far as this evaluation is conceritdtgs been established that
story length does influence the user’s story apatien. However, since the overall
marking and ranking for non-interactive tests @flile trends set in T2 (i.e. similar
story point distribution trenfFigure 8.4.5.1C), one can deduce that its impact on
the results presented in this thesis is limiteth®opoint of being insignificant. Story
length has not affected the overall marking andkirantrends observed in T2 and,
since the added actions were neither meaningfuldnamatically interesting they

have not affected the relevance of action markitigee

8.4.5.2 Action influence

Since test users have marked and ranked storiesd bas their content and the
actions they contain, it is therefore essentiah$sess whether or not actions with
high dramatic impact always make a story that aoatthis dramatic.

Section 8.4.3 deduced that Story 5 was the mostessful story and
therefore supported the hypothesis of a doublesaggir approach. In order to
validate these results, this section studies thieracontent of Story 5, and tries to
determine if any particular action affected userkimg, and consequently the results
presented in this chapter.

[Figure 8.4.5.2A] illustrates the distribution of actions rated lsers with
regard to Story 5 (meaningfulness) didgure 8.4.5.2B] indicates how dramatic
this story is perceived as being (Average Meaningating = av.M and Average

Dramatic Rating = av.D).
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Number of marks

Meaningful Marking (Story 5)

16 12

14 + 1 10
12 + X~
1+ 8 @
10 =
8 | te g
6T 14 B
A7 2

== Number of
S 0{\@@,\@ & o\r’b o\’v o\/’\ oq’o ﬂ)q:b o‘{’o oqg) oq(’b 0(19 beo & marks
?S"Q ?S‘JQ ?S‘JQ 00 ?:\\ &0 &0 &0 &O Q’L (;)\\O (;)\\O (;)\\O c,;\\o c,;\\o c;}\o A
& VY rYryrYrLS Yy vy vy —e—Awrage
v #itions Marking
Figure 8.4.5.2A:Meaningful Marking Story 5
Dramatic Marking (Story 5)
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Figure 8.4.5.2B:Dramatic Marking Story 5

These figures show that the 3 mostaningfulactions for users are, in order

of importance: Action 17 (10av.M (Door opens)),iact13 (8.85av.M (Doctor

awakes gods)) and action 29 (8.77av.M (Colonel shDoctor)). However, in order

to gain a representative picture of the overalloactnarking, it is appropriate to

discard action 17 as an isolated case as onlyestestibject marked this action, and

consider action 25 (8av.M (Statues are animated¥tead as this action is
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statistically more representative of the test bedatollected as it has been marked by
several test subjects. The actions regarded asntds dramatic are, discarding
action 6/7/8 (10av.D (Discover the door)) as amaisnl case (same reason as action
17), action 26 (9av.D (Colonel Orders to fire))tiae 29 and action 20 (8av.D
(Professor Protest against the destruction of tue)l

The study of action marking shows that, with tlkeeption of action 29, no
particular action can be singled out as explairihregsuccess of Story 5 over other
stories:

e Actions 13 and 25 have been rated as meaningfuldeathatic in Story 5;
however, whilst they also perform well in Story81(5av.D) (the only other
story where they occurred), they cannot be useskpdain the performance
of Story 5, as Story 4 is ranked third in over&drg ranking.

» Action 26 features well in dramatic markings in 1$t8, but is not a major
player in Story 4.

* Action 20 is also represented in Story 1 and 2. I18Vhi performs well in

Story 2 (8av.D), its performance in Story 1 (6.B9vs relatively average.

Action 29 only occurs in Story 5 and is relativetheaningful and dramatic
(i.e. the action of killing another character ispontant to the drama). It is however
difficult to single it out as the reason why St&rijs more appreciated than others, as
several other actions have performed similarly ettdy in other storie§Table

8.4.5.2C]
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Action Average Marking Story
Action 22/23 8.86 av.M Story 2
Action 1 9.av.M Story 2
Action 16 8.71 av.M Story 3
Action 17 8.5 av.D Story 3
Action 27 9.2 av.M Story 4
Action 13 8.85 av.M Story 5
Action 26 9 av.D Story 5

Table 8.4.5.2C:Other actions performing strongly
[Figure 8.4.5.2D]compares these other actions with action 29 in botinr
interactive and interactive tests in order to idgnivhether or not action 29 is

intrinsically more dramatic or meaningful than othe

Comparison of best performing actions (user ratings)

12

10

@ Meaningful Non-Int

] @ Meaningful Interactive
0O Dramatic Non-Int

O Dramatic Interactive

Average values

0+ T T T T T T T 1

Story 1 Story Story Story Story Story Story Story
13 16 17 22/23 26 27 29

Table 8.4.5.2D:Best performing action comparison
Whilst action 29 has a strong intrinsic value imise of meaningfulness and
dramatic interest, it does not score the strongesrage value in either the
Meaningful (Non-interactive, Interactive) or thedbratic interest (Non-interactive,

Interactive) categories. The fact that it scoresabgmall margin the second best
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average value for the Meaningful (Interactive) gatg does not allow us to regard
action 29 as the sole reason why Story 5 is predfieis others.

Since the overall hypothesis of double-appraistias emotions can be used as a
surrogate for dramatic context, a user engagedshorg will certainly care more for
his/her actions and probably rate them higher thidwer character's actions. The
same also applies if a user feels empathy towatldsr aharacters, the events or
actions affecting this particular character woullzér more value to the user than
those affecting other characters. Therefore, themt success of Story 5 is not
likely to be found in the intrinsic dramatic valoéits action content (e.g. action 29)
but in the emotional context in which these actibase been perceived by both

spectators and interactive users.

8.4.6 Gender consideration

The data analysis carried out in this thesis ha® ahowed that stories are
appreciated differently depending on the gendetthef story recipient[Figure

8.4.6A] shows the overall marking of stories based org#h@ler of test subjects. A
first observation is that stories have been mardlégbrently by both men and
women. The female average markings in storiesdl4aare slightly superior to their

male counterparts, and vice versa for Storiesahd5.
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Overall marking Male/Female

IN

w
o

w

(@2}

§ 2.5

g ) O Male
g m Female
c

o 1.5 -

>

<

[y
I

©
ol

o
|

1 2 3 4 5
Stories

Figure 8.4.6A: Overall story marking Male/Female

Story ranking presents similar resultyRgure 8.4.6B] shows.

Overall ranking Male / 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 preferredest and Story 1 as their
least preferred. Women, on another hand regarae@st3 and 4 as their preferred
stories while still considering Story 1 as the mstrstory. However, the story
ranking between men and women is more significahfferent once the debriefing
has been conducted &8gure 8.4.6C]indicates. Males have harmonised their story
ranking down (in intensity) with Story 5 as the fpreed story and Story 1 as the
least preferred one. Women, on another hand hawedmésed their story ranking up
(in intensity), with Story 3 as their favourite alds their least favourite. Whilst the
female marking irfFigure 8.4.6C] could be regarded as a challenge to the double-
appraisal approach, it is important to acknowlettge the results displayed do not
provide the marking repartition between interacawnel non-interactive marking and

are therefore non conclusive as to the efficierfayh@ double appraisal approach.

Overall Story ranking Male/Female (points table) - After
Debriefing
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0
1 2 3 4 5
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Figure 8.4.6C:Overall story ranking Male/Female after debriefing
Gender differentiation is also observed when caompganteractive and non-

interactive story markingFigure 8.4.6D] shows that the non-interactive marking of
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stories follows a similar pattern to the overallrknag illustrated inFigure 8.4.6A].

However, the interactive marking of stories shoigsificant differences.

Story marking Male/Female - Interactive/Non-interactive
4.5
4 - —
3.5 —
o)) 34 _
-E, O Male non-interactive
g 2.5 1 I I || | @ Female non-interactive
% 2 O Male interactive
S O Female interactive
Z 151
1 4 I I I I -
0.5
0
1 2 3 4 5
Stories

Figure 8.4.6D:Non-interactive and interactive story marking MBkhale

Whilst story 5 is the preferred story in termdsrakractivity for both women
and men, their intensity varies and women felt nstrengly about Stories 5, 1 and 4
than their male counterparts. On another hand, rmagéed Story 2 higher than
women.

The results presented in this section suggestftinathe test subjects who
participated in this evaluation, women and men egpted stories differently and
expressed their appreciation at a different leveihtensity, with women marking
stories higher than men. Women also reacted movagdy to interaction than men
did. It is, however, difficult to assess the sigrahce of these results as a general
rule for story appreciation as it also dependshengenres assessed and the level of
exposure of the subject to a particular genre.iisiance, on a speculative note, men

might have marked the stories down in intensity tua possibly higher exposure to
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the science-fiction genre. They would, thereforayena large range of narrative
experiences in this field to compare the evaluastories to, and give a good
assessment of the intrinsic quality of the stor@s.another hand, women, generally
believed not to be attracted by this particularrgenould have marked the stories up
based on the relative novelty of the concepts émth Further studies (outside of the
scope of this project) will have to be conducted diffierent genres in order to

identify precisely the reasons for the phenomenrmseved.

8.4.7 Expert evaluation

The results presented in this section analyse amgpare data from expert and non-
expert users. In this evaluation, experts weretified as test subjects researching in
fields requiring comprehensive knowledge of naveatiheory and/or practice and

experienced players (video-games, RPGSs).

Overall marking Experts/non-experts
35
3
2.5 -
o
£
z 2
= O Experts
o Non-experts
9 15 | 8 P
5]
<
1 4 1
0.5 -
O T T
1 2 3 4 5
Stories

Figure 8.4.7A: Overall marking Experts — Non-Experts (Populatién-4
E(11)/NE(35))
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[Figure 8.4.7A] shows that on the overall marking of stories, etgpand
non-experts followed a similar marking pattern. sTs also the case ifrigure
8.4.7B]where the marking trend for stories 1,2,4 and &nslar for both categories
for interactive and non-interactive markings. St8ryas not interactively assessed
by experts in the evaluation, and should therefariebe taken into consideration in
this section. Conversely, their assessments differtensity but do not seem to lead

to any significant conclusions.

Story marking expert/non-Expert - interactive/non-interactive
4
3.5 I
3] -
o B —
E 2.5 1 @ Expert Interactive
g ) ] ® Expert non-Interactive
% O Non-expert Interactive
T 1.5 H - — — L | O Non-Expert - Non-Interactive
>
<
1 41 I I I -
0.5 ~
O . T T T T
1 2 3 4 5
Stories

Figure 8.4.7B:Overall marking Experts/Non-Experts — InteractiveNnteractive

8.4.8 Interactivity

[Figure 7.4.8A] shows some significant differences in marking istoibased on
whether or not the unfolding of the narrative watgiactive or passive. Stories 1, 2
and 5 benefited from interactivity, and presentenattive markings that are
significantly higher than their non-interactive cterparts. On the other hand, stories

3 and 4 display the inverse trend and their noeradtive markings are higher than
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interactive markings. Story 3 presents the bestage in non-interactive marking,
but only scores joint fourth in interactive markirfgtory 5 presents the third best

average in non-interactive marking but is firsiriteractive marking.

Story marking comparision Interactive/non-Interactive

3.5
3
e
% 2.5
g @ Non-interactive
2 .
% | Interactive
T 1.5
>
<
1 N
0.5 -
0

1 2 3 4 5

Stories

Figure 8.4.8A: Overall story marking — Interactive/Non-interactive

Whilst this evaluation cannot conclude the reafonghese results, they do
however support the EN hypothesis that spectatimty@articipating narratives are
two different experiences that are regarded difftyedepending on the role and
activity of the user. The results presented ia #action could support the argument
that the decisions made by a participating uservaheed more highly than those
made by other characters. However, further stualiegequired if one is to validate
such an argument, and identify the elements thaivate participants and spectators

to regard narrative content differently.
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8.5 Conclusions

The evaluation conducted has produced resultsstiggport the overall hypothesis
and validity of both the Emergent Narrative apploas a narrative concept, and its
technical implementation through state-of-the-agerd technology (i.e. Double
appraisal). This chapter demonstrates that syntbbaracters can be enhanced to
perform as actors rather than merely acting in bglearrying out a second appraisal
of their projected actions. Results have been ptedeshowing that extending an
emotionally-driven agent architecture (FAtiIMA), whihas already been applied to
the creation of emergent narratives (FearNot!), hapositive impact on the
perceived dramatic values of the generated stories.

Whilst the two implementations had different effett generating dramatic
interest for the user as spectator/reader andtasative user, they still produced
simulations that scored higher than the originagl& appraisal-based architecture.
On the basis of a direct comparison between the different implementations
carried out, DAM, which considered the emotionsatifof other characters in a
scenario in order to make dramatic choices, scooedistently higher than the more
self-focused DA. This leads to the conclusion tBeM possesses a stronger
dramatic potential than DA. Finally, when comparunger marking for all stories,
Story 5, which features DAM in both its agents agame-master architectures,
scored the highest overall mark, and was considasethe most interesting story
experienced by interactive users.

These results establish that narrative control lbarexercised at character
level in a distributive manner and through locatiden-making with satisfying
results as long as the agents (i.e. charactersprargéded with a mechanism that

allows them to assess the emotional consequendbsiofctions on others.
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Whilst there is a limited amount of evidence and m@ empirical work needs to
be carried out, the results presented in Chapter 8uggest that:

1. A double appraisal mechanism can contribute in ggimg stories
dramatically more interesting than if generated d@ysimple appraisal
mechanism.

2. An implementation considering the emotions of dlhmacters is better at
generating interesting stories than one only camsid one character (self).

3. The consideration of all characters in a doublerappl contributes in
generating more interesting stories overall.

4. Story length has an impact on the way an Emergantave is perceived by
a user.

5. There are differences in the way that stories gerexiated by different
genders. However, this particular argument requugber study and should
be investigated with regard to several narrativerge as opposed to a single
one (i.e. science-fiction).

6. Stories are appreciated differently by users deipgnon 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 even the beginnihithe end. But it is,
perhaps, the end of the beginning.

-Winston Churchill

9.1 Conclusions

The work presented herein supports the validityhef Emergent Narrative (EN)
hypothesis introduced in Chapter 1. It revisited ttoncepts of both users and
authors in the face of interactivity, and proposetheoretical approach, the main
objective of which is the reconciliation of narves and interactivity in virtual
environments. The EN hypothesis consists, therefifra theoretical framework for
the development of interactive narrative whilstveay the narrative paradox
described in Chapter 1.

This work underlines the importance of interat¢yivaver plot in interactive
narratives. It shows that current narrative consiilens have not been thought
through with respect to interactivity, and are #iere difficult to articulate with an
interactive user. On another hand, interactive tires such as Role Playing Games
(RPGs) or interactive theatre show that narratieatent can be reconciled to
interactivity within an appropriate framework. Thigeoretical work of this thesis

argues for character-based narratives where thg saegarded as an interactive
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process, as opposed to the common artefact viemvost narrative theories. It has
also been formulated generically so that it does oy apply to interactive
narratives in virtual environments, but also toeotimedia.

On a technical note, part of the EN theory has &lsen implemented. A
fundamental element, a distributive narrative managnt (c.f. Chapter 6) has been
modelled within a novel approach to appraisal tiesorThis thesis introduces a
double appraisal theory where the character doeselect actions on the basis of
their intrinsic values but on their potential draimampact (cf. Chapter 7). The
character in this implementation makes decisionih v@spect to their impact on self
and others. Such an approach is based upon thg sfutie relationship between
drama and emotions, discussed in Chapter 4. Thesiigation of emotional models
and drama techniques suggested that emotions dmuldsed as a surrogate for
dramatic intensity, thus allowing for the dramatgsessment of decisions according
to their emotional impact.

This is confirmed by the evaluation results présgénn Chapter 8; stories
created with the double-appraisal implementatiomehacored better than other

stories not featuring this particular action-set@timechanism.

9.2 Contributions

Chapter 1 identified a set of primary and secondantributions to knowledge.
These have been achieved in the completion othlesis and are described in

sections (9.2.1, 9.2.2).

9.2.1 Primary contributions

The first of these is the formulation of a novelrdcter-based theory for interactive

narratives, Emergent Narrative (EN). It proposesheoretical solution to the
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problem of reconciliation between interactivity amafratives (i.e. narrative paradox)
in virtual environments and character interactivanth in general. The theoretical
work described in this thesis examines interaatiagative and its components (i.e.
author, user, plot, characters, interactivity, wtaoles). The EN theory advanced is
also novel in that it radically re-thinks user aadthor roles within narrative
frameworks and questions the prevalence of stoogspbver user experiences,
therefore arguing for a greater consideration tdrarctivity over narratives. The EN
theory should be regarded, within the particulartert of interactive narrative, as a
theoretical work arguing for a character-based @gghr to narrative. The process
view of storytelling proposed in this thesis shobkl regarded as a clear departure
from the plot-based approaches proposed by Arestothself and other Aristotelian
theorists.

The second primary contribution concerns the didimiof a novel story
management approach that draws on interactiveipeaatather than non-interactive
theoretical approaches. This has been achievedughrothe design and
implementation of a novel agent architecture aeselection mechanism. The
“Double-Appraisal” (DA) approach is an affectiveldriven action-selection
mechanism that exploits the close relationship betwemotions and drama in order
to generate dramatically interesting events. Thedpproach also introduces a novel
distributive drama management system (i.e. shasedhé characters) to enable
interactive storytelling. It practically links fothe first time cognitive appraisal
modelling to specific narrative functions and dra(na. dramatic action-selection
mechanism). It is also the first mechanism devealope specifically integrate

bottom-up emergent structures within a charactesethaarrative framework.
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9.2.2 Secondary contributions

Secondary contributions have also been made tdetelopment of novel practical
processes for the authoring of Emergent NarratiVas. authoring process described
in Chapter 6 could be regarded as the basis favalrauthoring methodology for
bottom-up narrative structures. The work carried au this thesis has also
contributed to the development of a novel evaluatioethodology for emergent
narrative and interactive storytelling systems. é@tleontributions to knowledge
concern:

« The development of a scenario and content elemfartsan emergent
narrative application, as described in section THs section also laid the
basis for an authoring methodology on character amvironment
development for EN.

* The results of experiments on story appreciatian (harking, ranking) from

real users as described in Chapter 6.

9.3 Critical evaluation

The work presented in this thesis has contribudekhbwledge in a number of areas
(cf. section 9.2). However, it is essential witrely piece of investigative work to
reflect objectively on the way in which it has bemmducted. Like most ambitious
projects, this thesis was not exempt from problantissues, and lessons have been
learnt in terms of both project management andarekemethodology.

Whilst not critical in the evaluation of double prpisal to assess a fully
interactive immersive application, the developmentsuch software was not
possible for several reasons. The decision was rfadetechnical implementation

would rely on the state-of-the-art agent architextdeveloped for the VICTEC
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project. Although this decision supported a focus aharacter action-selection
mechanisms and led to the development of doubleaggg without draining
resources on developing other parts of agent aathite design, there were also
some disadvantages. Due to the research natuhe MfICTEC project and the still
in-development status of FAtIMA, its agent architee, the technical
implementation relied heavily on the success oMHETEC project and its ability to
deliver technical content within expected deadlin€onsequently, delays in
delivering VICTEC's technical input similarly affesd this investigation at the
implementation stage. Whilst this decision provede successful, it also presented
risks that were under-estimated at the time thésaerwas made. A better decision
might have been to pursue the FAtIMA iteration optwhilst also recognising the
necessity for rapid prototyping and the developmantow-fidelity software for
testing purposes.

Prototyping would also have allowed for intensaved practical testing of
interactive material in conjunction with studyingtaractivity. It would have
certainly allowed this investigation to identifyetidlominant role of interactions over
narratives more quickly, and produced an earligslémentation. This would have
allowed more time for the evaluation and testingggh Although the evaluation
presented in Chapter 8 is large by computer scistemaedards (47 test subjects),
early prototyping would have permitted a larget sgnple and granted time for a
more “game-like” application.

Finally, the authoring for the EN application sloased in this thesis resulted
in the generation of one particular scene of adorsgenario. The decision to design
at an early stage a low-level (character-levelhaumhg tool would certainly have

permitted us to implement a greater part of theade than featured herein.
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However, the great majority (if not all) of thedwmledge gathered during this
investigation has contributed to this thesis in @rsy or another. Careful initial
planning allowed for the identification of stabléjectives and the targeting of
project milestones according to which knowledgénganhg was based upon.

Finally, great attention was given to the dissextion of ideas and materials.
It is essential for research work to be published known by peers if it is to be
relevant to any research community. This investigatvas conducted with the
interactive storytelling community in mind, and efal attention has been paid in
making sure that ideas, concepts and results frasnwtork would be disseminated

and communicated to fellow researchers in the field

9.4 Future work

This thesis does not present a complete implementaff the emergent narrative
concept and more work is necessary to develop dpproach technically and
theoretically. The presented work focuses on treralarticulation mechanisms of
the concept and lays down the basis for furtherelbgments. By doing so, it
answers essential theoretical questions currertudsed in the interactive narrative
research field. This research field is howevetl tiits infancy and more work is
needed in order to identify its boundaries and poliential. This section reviews the
necessary research work still to be carried outhenparticular area of emergent

narratives if it is to challenge other more esti#d theories and approaches.

9.4.1 Narrative articulation

Whilst overall story articulation and basic prirleip are set out in this thesis, it is
important from a theoretical perspective to definedetail the exact role and

mechanisms of a story facilitator (i.e. the gamesterarole) in the system. Its



CHAPTER 9: CONCLUSIONS AND FUTURE WORK 218

functions have been assimilated to those of an B&te master, and its mechanism
should reflect these similarities. There is, howguaportant work to be carried out

in order to identify how these functions could bglemented with respect to agent
technology in particular. Some early work has ayeleen presented (Figueiredo et
al 06) with regard to this issue. However, a deexamination of the functions and

the limitations of this mechanism must be carried im order to generalise the

principle.

Theoretical research is needed to identify the Hatias of a story facilitator
with regard to essential narrative elements, amdamount/type of knowledge it
requires to sustain its role. The suggestion adz@me this thesis is that knowledge
could be regarded as a dual set of data availaltleet system for narrative decision
making. On the one hand, world and environment kedge could be readily
available to the story facilitator. Its decisiort®sld take into account all dramatic
factors available (i.e. story world, character pasdities, overall goals, conflict
situations and emotional reactions).

On another hand, information concerning the charadhemselves could be
made available in a less direct manner. Generainmdtion such as overall goals and
personality of each character may be passed dirtecthe story facilitator; however,
lower level information could remain at charactevdl for use in the character's
action selection mechanism. To reinforce an ageageth approach, the story
facilitator could integrate a learning algorithnatlhwould allow for the development
of assumptions about other agents based on tharguis actions and decisions. In
turn, this would feed a modified planning mechantbat would assess the potential

consequences of the decisions taken.
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9.4.2 Run-time emotion generation

Another area requiring significant research effigrtthe way in which emotional
reactions are generated within characters. Thessi@mal reactions represent the
basis for any action to be executed. In the cursgatem, they are configured prior
to any interactions taking place in the form of letpreaction rules, emotions are
generated dynamically, but this generation is basedtatic reaction rules Whilst
this is not an issue as far as emergent narragiv®mcerned, it does contradict the
overall vision of narrative as a process. Sincesystem is primordially dynamic, it
makes sense to design a dynamic emotional reastexrhanism in which reaction
rules would also be modified dynamically. Such stem would generate reactions
rules as the events unfold in real-time. The theangd concepts for such a
mechanism are still yet to be addressed. It woakdifate the authoring of narrative
content by transposing some of the low-level camfigion workload to a higher
level. A run-time emotion reaction generation systeould also represent a forward
step towards the integration of user interaction @peech, action, gesture) with the
system. This suggestion directly concerns autigosimd would strongly impact the
development and scaling up issues discussed irtehzp

Another important issue that should be addressékis section concerns the
overall problem of authoring. Whilst the theoreltieark conducted in this thesis
provides a clear framework for authoring developmauathoring elements should be
implemented within an authoring tool. This tool wbturther address the scaling up
issue already discussed by providing the user athmplemented methodology
rather than a theoretical one. It would be inténgsto combine this authoring tool
with expert systems techniques and methods suchttibacreation of a character

could be carried out at the same time as procesdation. Such a tool would allow
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the author to create a story, along with its chiaracin a way that it would integrate

the scenario development cycle described in Chapter

9.4.3 Evaluation

Further work could also concern the evaluation Nf&hd character-based systems
by assessing the emotional contexts in which useisibns are made in comparison
to the same decisions made by emotionally-drivearadters in a simulation. It
would be interesting with respect to the discussiom Chapter 4 to assess the
emotional states of interactive/passive users gane to the emotional states of
virtual agents in similar situations. Whilst agemotions are traceable via character
logs, user emotions could be assessed, to a ceetdient, via a combined
methodology (to be established) using both biormetind user questionnaires.

It would also be interesting to further evaludte EN concept within a fully
immersive and interactive application. Since thesagbe (i.e. scene) developed for
this thesis was relatively short, it would also bweresting to extend the
development of the scenario and assess whetheotathe length and number of

interactions can have an effect on the user apgreciof a story.

9.4.4 Emotional planning

Finally, another research area could be to invasigthe double appraisal
mechanism with regard to its application to seqasmaf actions rather than single
emotional states. A suggestion could be that bypglsb, an agent could take into
account the overall emotional trajectories of arab@r. This, combined with

concepts from characterisation, could achieve gredtamatisation as this would

introduce emotional planning to character develapme
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Whilst no primary investigation work has been igglout on this suggestion,
such research could lead to the identification ohavel mechanism for the
understanding of character agents and further ttegiation of dramatisation

techniques within synthetic actors.

9.5 Concluding remarks

This thesis shows a novel design for interactiveat@es where the storyline is
emerging from the interactions between charactmgjronments and users. This
design, although mainly theoretical, aims to pra&dtrwly interactive dramas that
could emulate the narrative qualities of cinema,lsvhoffering an interactive
experience to a user. The author hopes that thik woovides a step forward
towards understanding and shaping a new interactareative medium for both

entertainment and education.
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Initial situation Section

Aims It is placed prior to the development of the tédelf (represented by the symhgt It
introduces important characters and present agmedtive graphical representation g
the different components of the tale.

Example Once upon a time, in a land far, far away lived agung princess called Victoria and a poor boy called
David. Princess Victoria and David loved each otheso much that they decided to get married.

PreparatorySection

Aims Provides the narrative and the reader with thentisd@ecessary knowledge to
understand the next section.

Functions Abstentation ), Interdiction §), Violation @), Reconnaissance)( Delivery €),

involved Trickery (). Complicity @)

Example Unfortunately for them, Victoria's father, King Hen ry would not allow his daughter to marry anyone
who was not a knight, and had promised her hand imarriage to her cousin Lord Cedric, who
although a knight, was a mean and ugly man, and Mieria did not want to marry him.

ComplicationSection

Aims The call for action, the logical sequence of evéimis leads the hero to decision-
making, actions and ultimately to leave home arghgament into a quest. Exposes
the reasons, the motivations and the goals ofdtierss, (ABC).

Functions Villainy (A), Lack (a), Mediation connective incide(B), Beginning of counteraction

involved (C), Departure(()

Example King Henry told David that he could achieve a knigthood, and have his daughter's hand in marriage,
if he could kill the dragon that lived in the mountin, and was terrorising the people of the land.

Donor Section

Aims The hero in this section is tested, and receivaagical agent or helper that proves {
be essential for the achievement of the questtlieahero is engaged in. The sequen
DEF provides the hero the means by which the catioplef the quest is possible.

Functions First function of the Donor (D), the Hero’s reacti(E), Provision or receipt of a

involved magical agent (F)

Example David went on a long journey to the mountain in orér to kill the dragon and win the hand of his
beloved. It was in the mountain that he met a strage wizard called Archibald. Archibald offered to
help David, and gave him a magic sword to kill thelragon.

Action Section

Aims Itis led by a series of actions and ultimatelyedity confronts the villain with the
hero.

Functions Spatial transference between two kingdoms or Guielg6), Struggle (H), Branding

involved marking (J), Victory (1), Liquidation of the initianisfortune of Lack (K), the Return
(1), the Pursuit, Chase (Pr) and the Rescue (Rs).

Example Thanks to the magic sword, David was able to killlte dragon and went triumphantly back to King
Henry's castle. The King was overjoyed, and kept kipromise. David became a knight of the land, an
the king offered him his daughter to marry.

RepeatSection

Aims At this stage the author can either opt for a repethe first stage, by starting a new

villainy, or move on to the second move and endstbey the Second move sectipn
Second mov&ection

Aims This section involves the function pair MN (Diffituask, Solution to the task), bring
the last actions into a story and concludes they sto

Functions Unrecognised arrival (0), Unfounded claims (L), fi2iilt task (M), Solution (N),

involved Recognition (Q), Exposure (Ex), Transfiguration,(FPunishment (U), Wedding (W)

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

*Auxiliary elements are universal and may appeargtpoint throughout the Logical and chronological process
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APPENDIX B: Chatman’s narrative representation (@t 78)

Marrative Text

P

A

Actions
- Ewerits A
Happenings
Y. = Form of content
' Existesis Characters
atory
(Content) Settings
A
‘. People, things etc. As pre-
processed by the author’s
Ll eailes = Gubstance of content
. Structure of narrative transmition .
Duzcourze /__v = Form of expression
(Expression) . . ; ; : N
Matifestation (verbal cinetnatic, balletic
etc.) H__v = Bubstance of expression
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Aspect of Words used to describe it
narrative Tomashevsky Barthes (1966) Chatman (1978)
structure (1925)
Basic unit of Motif — “smallest Functional unit (cf Narrative statement
narration particle of thematic | Propp)
material”
Categories of units Functions (actions Process statements
linking story surface) (events) and statis
and indices (static statements (existents)

elements integrated at
thematic level)

Subclasses of Units | Bound motifs: Can’t | Cardinal functions — Actions (brought abou
be omitted in kernels - related actions| by agent)
retelling; dynamic that open/close
(change situation) or | uncertainty Happenings
static

Indices: character traits,| Character (combines
Free motifs: Can be | thoughts, atmosphere | traits and existents)

omitted (not essential that require deciphering
to plot line) Setting
Functional catalysers:
Optional actions filling
narrative space betweemn
cardinal functions

Informants: Minor
indices that fix setting,

time.
Interaction at level of | Sequence of Kernels with associated| Kernels and satellites
action situations — conflicts | satellites make up a

between characters | sentence from opening
(choice) to end

(consequences)
Integration at higher | Character, “the usual| Action —a complex of | Narrative macro-
level device for groupings | character roles involved| structures as described
together motifs” in particular kinds of by Aristotle, Frye,
situation (cf Greimas) | Propp, other types of
Further integration Syuzhet Level of “Narration” action — pattern, theme
Theme that reintegrates

“functions and actions in
the narrative
communication”.
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Appendix D

A character plan representation (I-Storytelling)

(Cavazza et al 02)
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Game-Master Knowledge Elicitation rules
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If "Taking longer than expected"

And "It is a descriptive encounter"

And "The player is asking questions"

Then report,"Give short unambiguous answers that don't
prompt further questions”

If "Taking longer than expected"

And "It is a social type encounter”

And "The scripted conversation has happened"

And "The expected player's initiated conversation hats n
happened"

And not "The player has initiated non-expected
conversation" .
Then report,"The NPC has to initiate conversation with
the player and has to hint on the information giveh

If "Taking longer than expected"

And "It is a social type encounter”

And "The scripted conversation has happened"

And "The expected player's initiated conversation hats n
happened"

And "The player has initiated non-expected conversdtion
And "The majority of players are not involved or intsted"
And "It is taking more than half an hour"

Then report, The conversation with the NPC must be
closed.

If "Taking longer than expected"

And "It is an information gathering encounter"

And "Insufficient information to proceed to the next
encounter”

Then report,”"Need for information”. .

If "Taking longer than expected"

And "It is a problem solving encounter"

And "The puzzle is solved"

Then report, Force them on the next encountér

If "Taking longer than expected"

And "It is a problem solving encounter"

And "The puzzle is not solved"

And not "The player is enjoying the challenge of the prlzzI
Then report, Need for help to carry on quest *

If "Taking longer than expected"

And "It is a combat encounter"” *
And "The combat is stalemated"”

And not "The stalemate is intentional”

Then report, Need to influence in combadt

If "Experience of an unexpected branching of the Story
And "There is a single character involved"

And not "The player is happy to retire the character frtm
campaign”

And not "Quick rejoin of the character to the main party"
Then report, Need to act on character

If "Experience of an unexpected branching of theystor
And "Party pursues a player defined activity"

And not "The party coincidentally pursues future plot eg&n
Then report, Need to act on plot

If "Experience of an unexpected branching of theystor

And "Party pursues a player defined activity"

And "The party coincidentally pursues future plot egé&n

And not "The party has not omitted an essential encounter"
Then report, Need to redirect the party towards plot

If "Experience of an unexpected branching of theystor

And "The party incorrectly determine what is to be eoext"
Then report, '‘Give them hints that they are going the wrong
way”

If "Experience of an unexpected branching of the $tory
And "The party reinvented itself"
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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 cease the conversation.

« Another NPC acts to interrupt the conversation tatidaway the
conversation NPC.

« An NPC takes the player away (either by speakirthemlayer
or other member of the player's party)

Need for information
Meeting an NPC that they need to talk to (foraee¢hcounter to
them).

« Meet with an NPC (the patron) that is going to queon them
about what they know, assess their knowledge andighlight
the gaps.

Force them on the next encounter

¢ Pulling them by bringing the encounter to them mtihg on

what the next encounter is (natural=consequenteeghroblem

solving).

¢ Push them. Less satisfactory, out of charactem¢$laing
literally pushes them out of where they are). @wed and not
always possible.

Alternatively, remind them out of character to getwith it. Break

of the immersion

Need for help to carry on quest

¢ Give them a hint by having them notice something.

¢ Give them an out of character hint.
Solve it for them (either directly out of characterthrough an
NPC)

Need to influence in combat

¢ The enemy makes a mistake
* The enemy withdraws or attempt to withdraw.
* You provide the player with the possibility to wdltaw.

Need to act on character

Agreement with player that this action will be resal on a one
to one session and offer of a temporary playetifer
meanwhile.
With the agreement of the rest of the players,lvesit at that
time.
« Kill off the character and take him out of playl(kinarry, prison
etc..)
Need to act on plot
« s this going to be an enjoyable subplot to have?
* How do I tie this back to the original story?
« Present some sort of insurmountable obstacle (@eswhinking
time).
« Drag them back to the main story and throw piec¢es o
information
to re-generate interest in the main plot"
Need to redirect the party towards plot
« Present them with an obstacle.
« Present them with information that prioritises stnmgy else.
» Force them onto the next encounter.

¢ Let them go anyway and meet the encounter not gsope

prepared,
but make sure that they are going to be abledapesby provision
of a way out.
Give them hints that they are going the wrong way
« Blank encounter. No information about what theyudti@o next.
Give them emptiness.
« If they don't pick up the hint, send another NP& thill point
them in the right direction.
Can they still continue the mission?
« Do what the referee has prepared (information-wise)
« Break the session (for re-planning = question tabout the
re-invention and prepare adequately for the nesdien"
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Appendix F

Emergent Narrative Scenario Back-Story

Backstory

10000 years ago

An alien survey vessel enters the Sol system seaydor habitable planets for colonisation far
beyond the outskirts of their normal empire ancedest a breathable atmosphere on the water rich
third planet. Entering orbit the sensors revealptesence of complex life forms and early indiaagio

of an intelligent indigenous species. The crewdie¢o land in order to take specimens as this world
looks highly promising. They land first in South Arita and interact with the original natives there.
There they erect a marker stone to commemorate fihgi point of landing and their claim to this
world. They have the locals translate their worts ithe native script and carve it into the stame i
their own manner. They then move their ship actiessAtlantic to survey the other continents, but as
they do so they notice that their ships enginesstiggling and so set down on the Giza plateau for
repairs. When they do so they find to their hothat native bacteria are eating away at criticgiires
components, the aliens technology being semi-ocgemnature. They will not be able to take off
soon and furthermore the earthly infestation isléao get deeper into the workings of the vesad| a
eliminate all power. In order to preserve the shipy bury it within the rock of the plateau itself,
hermetically sealing it in the stone. They activiliteir emergency beacon and await rescue.

While they wait they proceed to collect samples smeract with the natives, who regard them, after
an initial demonstration of their powers, as gods.

Time passes and no help comes, unable to move foetdide their spaceship (the oxygen content of
the earth’s atmosphere is too high, and eats aapigly at alien tissues) they recruit the natives t
provide them with food and supplies. This is ddm®ugh a priesthood, who are given access to the
“gods” and certain artefacts of limited power. imé a temple complex is built up around the
entrance to the ship, and the ordinary natives mege the “gods” directly only the priests who
interpret the god’s wishes and instruct the populac

After some generations however even the aliensaagein order to preserve themselves they seal
themselves into stasis chambers and close up ipemiliting in place safeguards between the temple
and the ship to prevent nosy natives from intérfer(They cannot seal the tunnel as their rock
boring device has degraded beyond further usealbedterial infection)

6000 years ago

With the rise of the ancient Egyptian civilisatiand the subsequent expansion of an organised state
in the area, the early pharaoh, comes upon thealadf Giza and the magnificent Sphinx, already
weatherworn with age, nearby is a town and a temwiplerrible demon worshipping magicians. There
is a fierce battle and the local magicians casibierspells at the pharaohs army before numbdirs te
and the magicians flee into hiding and the templeast down and buried in the sand. The battle
passes into Egyptian myth. The Sphinx as a greantark is one factor that causes later Egyptian
leaders to build the pyramids there.
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However a religion that has survived 4000 yearssduat just disappear. The cult leaders disperse
around the ancient world, using the artefacts theye been able to carry away to set up cells of the
cult wherever they go. They find a world that tetmlpersecute magicians and witches and so the cult
goes underground, awaiting the day when the goliisettrn.

50 Years ago

Passing through a sector of supposedly barren spaogll alien scout craft picks up a faint digres
call and comes to investigate. The aliens technolus advanced significantly since the first ship
arrived and is even more dependant upon the orgemimcponents. As soon as they enter the
atmosphere they start to lose power and crasheiméw Mexico desert near the town of Roswell.
Over the next few days the air force recovers tlenaraft and a number of bodies which rapidly
decay in the earth’s high oxygen atmosphere. Silyilauch of the alien vessel, including its power
plant decays over the next few days. What is eftri-powered and incomprehensible, and is rapidly
hidden away by the government and ends up in ter@ies secret development facility in Area 51.

10 years ago

After years of study scientists in Area finally rage to produce a power supply that can work the
alien computer rendering its records available, d\aw they are incomprehensible.

5 years ago

Deep in the Amazon rainforest the ruins of an e&ditec city are being excavated, by Dr Y. In the
heart of the city’s temple is discovered a stoa#.sDn one side is an indecipherable script, cepde
into the stone with remarkable precision. On théeotside, cut by stone tools is another
indecipherable script, almost faded with age, b#mehis, and clearly more recent are Toltec
pictograms. This slab causes some interesting sksmus in the archaeological community. Dr Y
however is vilified for his translation of the Tedt pictograms.

4 years ago

Dr Y is picked up by the CIA and inducted into th&rea 51 programme. Their monitoring of the
scientific community spotted that one set of scdpthis slab matched the pictograms on the alien
computer. With this slab as a guide they are ablganslate they alien script to some degree and
discover what the scout ship was doing when itrerdgo earth.

6 months ago

Having identified the location of the first ship @&za, the CIA recruits Professor X, to assist them
locating it. He is able to recall the battle oé thharaoh with the magicians of Giza and locate the
likely site of their temple.

The CIA now plans to investigate the temple sitsde what they can discover about the first alien
landing.

In order to maintain security the CIA has constdch team of scientists and other personnel fr@m th
Roswell project to investigate the supposed locatibthe alien artefacts. However their team is not
as reliable as they may suppose....
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Appendix G

Character definitions

Character 1:

Colonel Paul Radsinsky (expedition leader)

Physical characteristics, general information:
Gender: Male

Nationality: American

Height: Tall

Body shape: Strong and muscular

Strength: Medium to high

Biography: (RPG/Conflict RPG)

The expedition leader is Colonel Paul Radsinsky.eanair force special operations soldier now
working for the CIA. He has been involved in theeAr51 project for some years but purely in a
military capacity. He has no special skills in teglogy or archaeology.

Now 45 yrs of age this will probably be his laseggtional mission, before he retires to a deskajob
Langley or the Pentagon. In all the missions hedaased out he has never left a deserving and loya
comrade behind or failed to achieve his objective.is totally loyal to the USA and will do anything
to protect it.

Personality traits: (Video Games)
1. Brave
Although not suicidal, Colonel Radsinsky knows wiagwl how to take risks.

2. Blunt

Considered rude by most of the people who had tebrander his commandment, Colonel
Radsinsky believes that ranks are being establiiraaireason and that he doesn't have to be
considerate of other members of his squad as faieasiship is concerned. Being rude also
encourage obedience and respect (sometimes) arelieadoubts on the hierarchy within the

group.

3. Focused

One mission equals one objective. Colonel Radsibskigves that one of the reasons why he has
been so successful during his military career upotw is essentially due to his abnegation
towards the objective of a mission. He knows froqpegience that the missions that do not
achieve their objectives or fail tiring back brave and deserving soldiers home areties

whose objectives are either to broad or numerouwghere primary objectives are ignored and new
objectives established while conducting a mission.

4. Intransigent

Colonel Radsinsky is intransigent in regards of dravho could interfere with the prime
objectives of a mission. If elements of the squémsot behave for the interest of the mission and
the United States of America, he would have no remi eliminating those elements. It
happened in the past and he is convinced thapdrisof his duty, for the interest of his country
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and the mission to prevent non-loyal soldiers drusting encounters from putting the mission in
peril.

Quirks: (Video Games) [Deepened personality without interfering with aatidecision of the
character]
1. Colonel Radsinsky is deeply religious and ofteryggad when in mission, sometimes even
during battlefield action.
2. Colonel Radsinsky has a deep aversion of the unknélis missions are carefully planned
and subject to very little improvisation on theeintention ground.

Priorities: (RPG/Conflict RPG)
1. Preserve the lives of all team members (exceptioge 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 theneironment? (Interactive theatre)

In this particular story Colonel Radsinsky shoulelphto define the environment by acting and
guiding the different members of the party with ttau The environment is unknown to all the
members of the squad and is potentially very dangerAlthough it is supposed that Alien life is by
now totally extinguished, the CIA does not possessugh information on alien technology to
confirm such supposition. On another hand, the dqlso expects to face all kind of deadly traps
possibly designed by ancient Egyptian priests évemt foreigners to access the “gods”.

How the character chooses to be in the environmentyhat are its objectives? (Interactive
theatre)

Colonel Radsinsky’s motivation to be in the envirant is clear and justified by him being part of
the squad and the leader of the mission.

His main objective in regards to the environmertbigxplore it until he finds something significant
worth of military value that would justify the whoimission. Leave the environment and make sure
no one else than the US forces can access theoamant. If such task impossible then destroys the
environment SO No one can access any interestiog\kry.

Occupation: (Interactive theatre): CIA group leader

Occupational activities: (Interactive theatre):
Give orders

Decide on team strategy

Decide on individual strategy
Dispatch teams

Express warning

Get respected

Ask Translation

Noo,rwhE

Passion: (Interactive theatre):The success of the mission
Origin of passion: (Interactive theatre): Loyal and committed to the US government
Foible: (Interactive theatre): Personal glory and ambition
Virtues: (Interactive theatre): Honour and loyalty
Constraints: (RPG/Conflict RPG)
1. Cannot read hieroglyphs

2. Cannot read Alien language
3. Do not want to die
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Emotioneering (Video Games / Freeman):
Character deepening elements: (Video Games)

Emotional pain & regrets: Colonel Radsinsky lost tragically his wife seveyahrs ago in a car
accident. He since then accepted and volunteerethéomost dangerous missions he could possibly
be involved in. His secret motive is to get as laghhe can in the American military hierarchy so he
can justify to himself somehow the time he dediddtethe army and how worth that time spent in
mission was worth over the time he didn’t spenhwiis 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 operativetaf air force attached to the CIA operation to Giza
Joe Bellini is a technical wizard and has been wagrkn the alien technology from the Roswell crash
since the Americans were able to build a powerc®to make it work. He has picked up some of the

alien language in the process of working with Dk&IBrighton

His role in the mission is to assess any alienreldyy found to determine if it is safe to remoaad
what items if there is a limit on weight and sizegld be removed first. Joe Bellini is loyal to the
USA, and focussed on achieving the CIA mission.

Personality traits: (Video Games)

1. Nervous possibly subject to panicLieutenant Joe Bellini is a technical type of persind
his position in the army has so far been more fiadtiby his technical abilities and
knowledge than his military achievements. LieutérBellini has never been implicated in
significant terrain mission since he joined the Awrce, let alone a dangerous one. His
assignment to this mission has been decided aceptdihis knowledge on alien technology
and it is believed that the strong leadership ofo@@ Radsinsky will compensate his
inexperience in terrain situation. His positiontlas second in command is only justified by
the fact that the squad is composed of only thriditany figures, one of which is the mission
commander while the other one is just a simpleispldith no technical knowledge or
expertise.

2. Loyal: Despite his inexperience, Lieutenant Bellini issted to be loyal to his country and
the United State of America. Indeed, LieutenantliBiefeels extremely grateful to the
pentagon to have been assigned to deal with aigimblogy. He has no interest whatsoever
in betraying its country if he wants to collectthe future the benefits of working on such
technology.

3. Individualistic: Although loyal to the cause of the squad and thead itself, Lieutenant
Bellini is before all part of the mission becausehelieves that being the first to discover
and understand alien technology will give him thading edge in order to participate on any
development made on it. He has high ambitions dagkpn his interest first. It is clear in his
head that he is not there to share the discovetgabiology with the scientists on board for
the secret operation, he will try to get the maximuaformation possible from them without
revealing the extend of his own knowledge.

4. Naive: Lieutenant has proven in the past in his army arate be subject to influences.
Although this character trait is not ideal for thype of mission, the people in charge of this
mission prefer to incorporate someone that willdasily convinced if the arguments are
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rightly presented than a strong headed technigaéreéxhat might prove to be a potential
problem to deal with once the mission completed.

Quirks: (Video Games) [Deepened personality without interfering with aatidecision of the
character]
1. Has a high pretension as far as his physical agpentncerned. Fancy himself as a
good-looking man who can seduce women very easily.

Priorities: (RPG/Conflict RPG)

1. Discover alien technology.

2. ldentify its purpose, and determine if it is safeemove.

3. Recover all technology possible.

4. Prevent the destruction of any alien device (védueumanity outweighs other considerations)

How the character helps to define, belongs to theneironment? (Interactive theatre)

Although not in his environment, Lieutenant Beliniole as a member of the squad will help in
defining the environment when dealing with aliechteology. His knowledge and expertise will help
in giving a new and thorough dimension to the alerhnological aspect.

How the character chooses to be in the environmentyhat are its objectives? (Interactive
theatre)

Lieutenant Bellini chooses to be in the environmealuntarily as he sees in this mission the
opportunity to get involved in some great developmprojects. Although he is nothing like a
courageous and brave military person, LieutenartinBeébelieves that the team of experts that
accompany him should prevent him to be exposedngerous situations.

Occupation: (Interactive theatre): Second in command
Occupational activities: (Interactive theatre):

Express orders on what to remove from the ship
Decide on individual strategy

Express warning

Ask Translation

Prevent the destruction of the alien technology

agrodpPE

Passion: (Interactive theatre):The finding of groundbreaking technologies

Origin of passion: (Interactive theatre): The perfect launching pad for a career and potgntia
future commercial activities

Foible: (Interactive theatre): Selfish and naive

Virtues: (Interactive theatre): loyalty

Constraints: (RPG/Conflict RPG)

1. Cannot read hieroglyphs
2. Do not want to die

Emotioneering (Video Games / Freeman):
Character deepening elements: (Video Games)
Regret: Regrets to have come and volunteered for the amsaihen things start to become a bit

dangerous. Regret to have found his limits so darhyis life and to have been so naive in regands t
the danger involved 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 Néwk He has a doctorate in archaeology from
Harvard in the US and a speciality in ancient Sdutierican

Cultures. He is the original translator of the mlilanguage and as such is a necessary persondo hav
along in order to translate any writings found.

Dr Brighton is most excited about this mission,sascess will prove that there is a link between

aliens and the tablet he found in Brazil, and cobll one of the most important discoveries

humankind has ever made. He believes that thesallsing more advanced than us must be benign
in their intentions, and that in time their existenmust become public knowledge. Recovery of

artefacts is one step closer to establishing conrations with the aliens.

He hates Professor Camberra who led the campaignademia to destroy his career following the
publication of his translation of the “toltec” slabhis is increased by the fact that Professor Garab
has not had the decency to apologise now thatmeeamathat Dr Brighton was right all along.

Personality traits: (Video Games)

1. Passionate:Dr Brighton is a passionate person and passioneiy wmuch part of his
personality. He wouldn’t have gone that far in f@search, studies and work if it were not
for his passion of archaeology. The fact that DigBion is passionate can lead him
sometimes to excitement or overexcitement. That\w he ended up in a fierily argument
with Professor Camberra when carried away by hidtexent he exposed a theory on a
possible alien language while still not possessingugh proofs to back the theory up. Such
passion for his research has already, in the pashed Dr Brighton to take risks for the sake
of science. Despite local advice of not going, beidied to cross half of an hostile Brazilian
jungle on his own to find an ancient “Totec” heperted would be situated near a source in
the middle of the jungle. His passion is often stated into an unreasonable curiousness.

2. Not forgiving: Dr Brighton is a person to speak his mind andsteows determination when
needed. In shorts he is not the type of personvtbatd leave matters unresolved. Although
a generally good person and in any case spitefuBrighton has still not forgiven Professor
Camberra’s critics and his attempt to ruin his eardhat you don’t agree with someone’s
idea is after all something that is inevitable ammmmon in the scientific and research
community, however, trying to ruin somebody’s careeprove a point is unacceptable. Dr
Brighton promised himself that one day or anottemlould make Professor Camberra pay
heavily for his defiance.

3. Militant: Dr Brighton is a militant at heart, name a cause you would certainly find out
that he is actively engaged within that cause. @lakarming, AIDS in Africa, Whale
hunting in the Nordic countries are all causes wher Brighton is an active member.
Although being employed by the CIA for this missidre still thinks it is the American
government’s duty to make the matter of Alien teadbgy public and recognise its existence
within the Area 51. He has been militating and egped his opinions on the matter for some
times with his different superiors. For this reas@mlonel Radsinsky has been advised to
keep an eye on him. The only reason for Dr Brightoibe part of the mission lies in the
simple fact that he is the one who made the fiieharanslation and knows the language
better than anyone else within the CIA, he couldaheimportant asset if the squad finds
more samples of Alien language.
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Quirks:

Franc: Let’s face it. If Dr Brighton would have been pilay the research game better and
bent down in respect to Professor Camberra whera# advised to him, his career could
have been very different. However, this is not jpéiis personality. Contrarily to Professor

Camberra who is an eminent researcher working w&ithimpressive team of research
assistants and used to diplomacy, Dr Brighton psefe consider himself as independent and
like to see for himself rather than placing judgimemwhat is being reported to him. For that
reason Dr Brighton does not use diplomacy and dedls people in an open and franc

manner, whatever the consequences.

(Video Games) [Deepened personality without interfering with aaotidecision of the

character]

1.
2.

Talk in a sarcastic manner.
Whistle when nervous

Priorities: (RPG/Conflict RPG)

PobpPE

Discover alien artefacts

Communicate with the aliens

Make the alien existence public knowledge
Preserve humanity from any threat

How the character helps to define, belongs to thexeironment? (Interactive theatre)
The fact that Dr Brighton established the link betw the Brazilian “Totec” and Alien language, as

well as

being the first and certainly only expertthe world in understanding and generating the

language makes him belonging to the environmentthEtmore, his presence, intervention and
explanations in regards to Alien language will helgefining the environment too. Dr Brighton is
going to be essential in defining the environmamteninside the space ship, since his knowledge of
the language is going to help in revealing moreuaite Alien civilisation.

How the character chooses to be in the environmentyhat are its objectives? (Interactive

theatre)

Dr Brighton sees being part of the team as an gehient and an incredible source of excitement too.
He is, at the end of the day the one that discavamd translated the Alien language and feels
somehow as if he sort of owns it. His motivatiom b®ing in the environment are immense, he is
driven there by passion and curiousness but alsaléisire to be one of the first to have access to
Alien civilisation. His objectives are simple, hefipe squad in gathering information about Alien
technology and civilisation, ideally make contadthwAliens 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):Learn more of the Alien civilisation

Origin of passion: (Interactive theatre): Bring it to the public eye and be recognised astiewho
discovered and conquered the Alien civilisation.\lith Aliens what Champellion did with Egyptian
pharaohs at the beginning of the century.

Foible: (Interactive theatre): Excessive enthusiasm can lead to unreasonable ibehav

Virtues:

(Interactive theatre): Ethically correct.

Constraints: (RPG/Conflict RPG)

No language constraints

1. Do not want to die
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Emotioneering (Video Games / Freeman):
Character deepening elements: (Video Games)

Ashamed: Dr Brighton is actually ashamed of how foolish lrees been as a young researcher and
how people like Professor Camberra have taken a@agarof him, exploiting his findings as there
own while mocking him. He actually almost gave up fresearch and suffered psychologically badly
of the whole incident. In his mind, the only wayr&gain his soiled honour is to prove to the world
that he was right about the alien language systedntlaat Professor Camberra in particularly was
wrong. Then given the advantage he would have dammethe public opinion from his findings, do
his best to totally ruin Professor Camberra’s rafpjoh as a serious researcher and present him 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 Eggpstobnly recently brought in to the Area 51

project. He has been brought in because of himsixte knowledge of Egyptian myth and has been
able to identify the likely place of the temple thie magicians on the Giza plateau. He is being
brought along because of his expertise and skikxoavations and knowledge of early Egyptian
languages.

Professor Camberra is still in a state of some lsHioldlowing the revelation of the prehistoric alien
presence on earth and his sanity has been somelvhkén as a result, although he still doesn't
believe in it and consider the idea as pure herbiych of what may be found will challenge
established historical record. However he has kesmured that the alien involvement will never
remain public and that to assist in the cover starywill be able to report on the ancient ruinsan
far as they are not connected to the alien presdrte would in itself be a great discovery, which
would win him world renown. Of course this is degant upon the alien element remaining secret,
clearly he would be either mocked if it were founat that he was part of an expedition looking for
ancient aliens, or humiliated if their actual presswere confirmed due to his earlier oppositioBto
Brighton’s assertions. Anyway he is sure that they not going to discover anything there and that
this whole expedition is doomed to fail, howeves Has all interests in being part of it.

Personality traits: (Video Games)

1. Manipulator: Professor Camberra has been on the scene fomditoa now; he
knows the tricks and techniques of diplomacy. Hevksn also that in today’s society
the best and only way to get something is to ussettechniques to push people
against each other in order to achieve what yowsee&ing for. He has however no
problem of conscience and actually believes thatwéhg signs of conscience is
actually an admission of weakness. Lying is okajoag as it is does not interfere
with long term plans.

2. Coward: Needless to say that Professor Camberra is atstofhe a hero. His
changes of opinions and sides are somewhat fansowghio knows about the world
of Egyptology. He often, in the past, took positinrfavour of the strongest parties,
only to change side when things would not work ia favour. He somehow
managed his career that way and managed to geewkeeis mostly due to political
placements. Although his double face has helpedtbibyuild his career, the times
have changed and another of those trick could plyserminates his career as an
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academic and museum curator. It is essential for to demonstrate that the
position he took against Dr Brighton was correct prstified.

3. Self-interested The prospect of, at the same time, finish offum Dr Brighton's
career and regain a certain scientific reputatigndiscovering a major piece of
archaeology, was more than what Professor Camhegded to volunteered for the
mission. He would in any case gain from the exp@diand considers it as a golden
opportunity to give his career a second wind. # #liens do not exist, he will be
able to report on their non-existence and finigtDofBrighton. On another hand, if
they do exist, thing he doesn't believe in anywag,negotiated with the CIA for
the exclusive rights to comment on new Egyptiacaisries in the temple and the
insurance that the American government will notmdlic on the alien matter
(Which he is sure they won’t anyway). The Amerigaavernment will take care of
Dr Brighton and make sure he does not reveal amytlf sensitive matter by
giving him two options, either he is quiet and emsj@ nice academic career in a
good research centre or he will not be publishgdvaere and will get a reputation
of conspiracy theorist that would end his careerworse. In any case, if the
situation recommends it, he will himself make stimat nothing of academic value
in regards to the existence of aliens is made publi

4. Uncertain: Professor Camberra has not enjoyed the smoothetdes in the last
20 years or so; he slowly lost most of the confaderthat made him a very
convincing researcher and a leading Professor. Hiendwadays very much
pessimistic in regards to his own abilities to deli a good and appropriate
judgment and has developed over the last few yearsertain difficulty in
committing himself and making decisions. Generabiyancing the for and against
of every important decision until someone makeseision for him. He has also
started to consult a psychologist in the last feanth in regards to that issue and
fears for his own sanity, all of which is unknowm the CIA services that have
mounted this operation.

Quirks: (Video Games) [Deepened personality without interfering with aaotidecision of the
character]

1. Repeat often the same story
2. Speaks with a very posh accent

Priorities: (RPG/Conflict RPG)
1. Prevent knowledge of the aliens becoming public.
2. Discover everything possible about the ancient “igiags” culture
3. Remain sane!

How the character helps to define, belongs to theneironment? (Interactive theatre)

The character perfectly belongs to the environmsarde he is a Egyptologist. He also helps to define
the environment in the first part of the game wilea squad has to deal with exploring ancient
Egyptian temples. His knowledge of the environmeititbring depth and clarity to the environment.

How the character chooses to be in the environmentyhat are its objectives? (Interactive
theatre)

The motivations and objectives for the characterbéo part of the environment are quite well
established. From an archaeologist perspectivéstidere he belongs and the prospect of making
ground-braking discovery is the main source of waiibn. From a career perspective, being part of
this expedition is a chance to finish off researehl Dr Brighton.

Occupation: (Interactive theatre): Leading Egyptologist

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’ ¢sigce
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Passion: (Interactive theatre):Discover everything of interest about the anciegyian culture.
Origin of passion: (Interactive theatre): He is an Egyptologist and a major discovery wolile g
boost to his fading career

Foible: (Interactive theatre): Selfish and self interested, mentally weak, pride

Virtues: (Interactive theatre): His determination for success is enormous; thisigdast chance to
make any lasting effect on his scientific community

Constraints: (RPG/Conflict RPG)

1. Cannot understand Alien Language
2. Do not want to die

Emotioneering (Video Games / Freeman):
Character deepening elements: (Video Games)

Regret: Professor Camberra actually regrets what he dainag Dr Brighton. He thinks he has
overreacted and should not have done what he has tdohim, especially since it has failed and Dr
Brighton is still an active member of the communi®rofessor Camberra thought Dr Brighton was
another of those cocky young doctors who think thay are going to revolutionise the world, he was
wrong and Dr Brighton has shown real charisma agdity in their argument. He knows he should
have calm down the matter and apologise when hdheadpportunity to do so a couple of years ago
when Dr Brighton let the door opened to solving diféerent between the two men. However pride
and reputation were taken into account and apadsgisver 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 fatBerMaria Colimore is Professor Camberra’s star
pupil and openly loyal to him. He has insisted tbla¢ is necessary for any expedition to help him
with notes and analysis. However Dr Maria Colimisralso a member of an ancient cult, descended
from the magicians of Giza, who believes that iheetis right for the ancient gods to awaken. She
hopes that she will be able to enter the innertsamof the gods and arouse them from their sleep of
millennia, she will then be elevated to their hfgiestess with rulership over mankind in the sexvic
to her gods.

Dr Maria Colimore is skilled in Egyptology and togtyphics and can also read and speak the alien
language. She is also possessed two “magic” iteansléd down through the centuries. A ring that
can project from lightning and an amulet that bptbvide shielding and identification to the gods.
She has no real knowledge of what lies beyondab&eél temple of the gods however and will have
to react as the others to the discoveries as tieegnade.

Personality traits: (Video Games)

1. Loyal: At least to Professor Camberra. He was the one wwtesviewed her when she
seeking for a job in Egyptology, he offered it ter ldespite her lack of academic record in
the subject, thinking that her passion for anciegyptians would compensate her weak
research background. She is a woman of charismaamte blunt from time to time but on
another hand she can be loyal to the ones thatheped her in the past.
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Quirks:

Fanatical: Since she was a little girl, her only role modstse the ancient gods. She grew
up with them and as always thought she has a @ged place next to them. Her faith is such
that she decided not to go to study Egyptology desger knowledge and background on the
sole reason that she thought that university Edggtoteaching would have perverted her
faith with pseudo science and beliefs of anciewitisations and possibly make a mockery of
her ancient gods. She believes that it is timetliergods to be awaken and she is ready to
sacrifice herself for them. Only the concrete probalien existence and strong persuasion
could make her change her mind in regards to tlks gad their existence.

Brave: Brave might not be a word strong enough to desciib Maria Collimore. Nothing
seems to scare her and risk seems to be somethiengeeks for. Give any dangerous order
and she would certainly be one of the first in@ttiShe knows she has been good with the
gods in the past and that she serves their causkeicomes to die it is because the gods
wanted to have her with them. She is not scarefieto

Sentimental: Often people hide their feelings and display amralitive image to their
character. This is the case of Dr Maria Collimdbespite several short relationships, she
never found the right person; she committed hergelibandon everything once she has
found the one that would show her passion, lovesymergy. She might be determined but
love could directly influence her decision if shasagoing to meet it.

(Video Games) [Deepened personality without interfering with aatidecision of the

character]

1.

Dark: She is a dark person and can sometimes Ikelshe has a murderer's mind. She like
blood and monsters and likes to talk about it. Maften than not in order to scare people
around her and get the image of a spooky girl astatwith her.

Priorities: (RPG/Conflict RPG)

1.

2.
3.

Awaken the gods, all other considerations are s#ayn(even at the cost of her life, since
they can resurrect her, however she must remaue ali least until she has a chance to
awaken them)

Preserve the secrecy of the cult

Recover any magic items (alien technology) forahk.

How the character helps to define, belongs to thexeironment? (Interactive theatre)
Her knowledge of Egyptology and more particulaty knowledge of ancient gods will help to

How th
theatre)

define the environment, especially areas of cult r@tigious practices.

e character chooses to be in the environmentyhat are its objectives? (Interactive

Her motivations for being in the environment aracland her objectives is to awake the gods so they
can rule once again on earth as they did thousafngizars ago. Find the gods and address them.

Occupation: (Interactive theatre): Research assistant / Ancient cult member

Occupational activities: (Interactive theatre):

Decide on individual strategy

Prevent the secrecy of the public

Bring back proof of the ancient magical rites’ ¢gixce
Awake the gods

Not afraid to die

agrodPE

Passion: (Interactive theatre):Awaken the gods
Origin of passion: (Interactive theatre): Faith

Foible:

Virtues:

(Interactive theatre): Could be influenced by someone she trust

(Interactive theatre): Determined

Constraints: (RPG/Conflict RPG)

No language constraints
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Emotioneering (Video Games / Freeman):
Character deepening elements: (Video Games)

Hiding a secret: She is the member of a cult dedicated to the Egy@incient gods, Ultimately she is
ready to sacrifice herself for the gods to awale: ram the world again.

Character 6:
Sergeant Dave McLean (The bag carrier)

Physical characteristics, general information:
Gender: Male

Nationality: British

Height: Tall

Body shape: Very strong

Strength: Very strong

Biography: (RPG/Conflict RPG)

Sergeant Dave Mc Lean is a CIA operative, ex Naegl Sassigned to the Area 51 project. He has
been working there for 10 years providing secuidtythe facility and muscle for operations that it
has been necessary to carry out.

In fact he is actually an agent of MI5 that hasrbpet into place in the US years ago during the col
war when Britain suspected that the US was conugalieapon research programmes from its allies,
in fact the suspicious activity turned out to be ¥ork related to the Roswell crash.

Sergeant Dave Mc Lean is well liked and trustedheyArea 51 staff and as such has for some time
been able to pass information out of the facilitythe British government including the alien
language. With this information they have been atWebuild a detector to pick up alien
communications and listen in to the alien distiesacon and read what it was saying. In addition to
the call for help that the Roswell ship picked tpeériodically also transmits the alien commanders
report, sent just in case they didn't make it, thatth is a fertile world ripe for colonisation,will
however need some planetary engineering to recheestygen content of the atmosphere, this will
sadly cause the death of most animal life but pldatshould survive and will provide a viable
biosphere that can be populated with alien animals.

The British government is clearly concerned abais, tsince another alien vessel could pick up the
transmission and earth could not repel the alietigely decided to colonise the planet. It is therefa
priority to shut off this beacon. Unfortunately ithdetector is non-directional and so they wereblma

to locate the source. They must rely on the Amaericeéssion to locate the alien ship and hope that
their operative can shut down the beacon.

Personality traits: (Video Games)

1. Double faced: Sergeant Dave Mc Lean has no problem being ni¢tk someone while
thinking of his next move to trick that person. ide special agent of the British MI5 and as
a spy is very well trained at lying and manipulgtipeople’s impressions and opinions of
him. He has no conscience whatsoever as far asethgle part of the squad are concerned.
The only thing that matters is the beacon and én&ic In other word, do whatever you can
do achieve those objectives and use anyone youtodedit.

2. Ruthless: The first rule of his mission is that no emotidrosld interfere with the mission.
Similar missions have been conducted before whergal either to befriend or befriend and
eliminate people that could have interfered with imission. He has got one aim and no one
must discover his cover, the unfortunate who wiltaver him would have to die, whoever it
is.

3. Controlled / calm: He has been trained to be the best and get theobesf any situation.
Sergeant Dave Mc Lean’s decisions are always tite anes for the goals and causes he is
involved in. He never makes mistakes and alwaysages to keep p his cover. He is calm in
any situation and do not let fear or passion dlisrdecision-making. He has especially
trained himself and gathered information about dtiteer members of the party to actually
make the right decisions when needed.
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4. Loyal: Sergeant Dave Mc Lean is before all, loyal to ¢neen of Britain. Although h has
been working inside the American military system years, he has never done anything
than serving her majesty the best he could, ofking his own life in the action. Nothing
could make him change his mind in regards to hision.

Quirks: (Video Games) [Deepened personality without interfering with aaotidecision of the
character]

1. Quiet: Sergeant Dave Mc Lean does not say muchrginehowever, when he speaks, his

words are meticulously chosen and always the ngbs for the situation.

Priorities: (RPG/Conflict RPG)

1. Discover the alien beacon

2. Shut down or destroy the beacon, all other conataers are secondary

3. Preserve his cover

How the character helps to define, belongs to thexeironment? (Interactive theatre)
The character will help in defining the environmavriten or if the Alien beacon is discovered. He is
the only one aware of the existence of the beaadnwall bring a lot of information that will helpot
define the environment and justify himself in redgato how he belongs to the environment.
How the character chooses to be in the environmentyhat are its objectives? (Interactive
theatre)
Primary objective is to discover this beacon, sdhée all interest in being very co-operative with t
rest of the expedition until he finds the beacoginB co-operative will also keep his cover safe.
Occupation: (Interactive theatre): Bag Carrier (British agent)
Occupational activities: (Interactive theatre):

1. Decide on individual strategy

2. Prevent the secrecy of the public

3. Shut down / destroy alien beacon
Passion: (Interactive theatre):Switch off the beacon
Origin of passion: (Interactive theatre): Loyalty to the Queen of England and the human race.
Foible: (Interactive theatre): None
Virtues: (Interactive theatre): Save the human race from alien invasion
Constraints: (RPG/Conflict RPG)

1. Cannot understand hieroglyph

Emotioneering (Video Games / Freeman):
Character deepening elements: (Video Games)

Hide a secret:He is not who he pretends to be and could potgnti@ much more of a key player
than the other member of the squad would thinkefitst impression.
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Appendix H

Character personalities

Role: Colonel Radsinsky Role: Lieutenant Bellini

ID: 1 ID: 2

Emotion Threshold Decay Emotion Threshold Decay
Love 8 8 Love 3 7
Hate 5 5 Hate 5 5
Hope 3 7 Hope 8 3
Fear 8 3 Fear 3 7
Satisfaction 8 3 Satisfaction 5 5
Relief 5 5 Relief 4 4
Fears-Confirmed 5 5 Fears-Confirmed 5 5
Disappointment 5 5 Disappointment 3 5
Joy 8 3 Joy 3 5
Distress 8 5 Distress 3 5
Happy-for 9 5 Happy-for 4 5
Pity 8 5 Pity 4 6
Resentment 9 5 Resentment 4 5
Gloating 5 5 Gloating 5 5
Pride 7 7 Pride 3 7
Shame 4 7 Shame 3 7
Gratification 5 5 Gratification 2 6
Remorse 10 10 Remorse 3 6
Admiration 8 8 Admiration 3 7
Reproach 3 7 Reproach 3 7
Gratitude 7 10 Gratitude 7 7
Anger 3 7 Anger 4 8
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Role: Dr Brighton
ID: 3

Emotion Threshold Decay

Love 4

Hate

Hope

3
2
Fear 9
Satisfaction 7

Relief

Fears-Confirmed

Disappointment

Joy

Distress

Happy-for

Pity

Resentment

Gloating

Pride

Shame

Gratification

Remorse

Admiration

Reproach

Gratitude
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Role: Dr Maria Collimore

ID:5

Emotion Threshold Decay
Love 2 8
Hate 2 7
Hope 3 5
Fear 10 1
Satisfaction 5 5
Relief 5 5
Fears-Confirmed 5 5
Disappointment 8 2
Joy 10 6
Distress 10 5
Happy-for 10 5
Pity 10 2
Resentment 10 5
Gloating 5 5
Pride 8 2
Shame 8 1
Gratification 8 5
Remorse 2 10
Admiration 2 10
Reproach 8 5
Gratitude 9 2
Anger 8 5

Role: Professor Camberra

ID: 4
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Role: Sergeant MC Lean

ID: 6

Emotion
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Decay
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Shame

10

Gratification

Remorse
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Admiration

Reproach

Gratitude

10

Anger
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Appendix |

Double appraisal code

The reactive process -

The implementation of the double appraisal is edrout at the reactive level via the
appraisal of events for emotional reactions. Thidedoelow, in order to illustrate the
process, shows a small part of the implementatemeldped for this thesis.

— The TOM-appraisal method:

This method is called in the coping mechanism araduates the impact of an event
on an emotional mind represented in the procesthelitase of the implementations
developed in this work, the mind used in the dowgpraisal is a representation of
the minds of either the agent or other agents. dhrepresentations are totally
independent from any agents, and therefore donetfere with the agents actions
and decisions.

The function matches any given event to eventslahaiin the XML database that
defines each agent. If an event matches, it is tesgeénerate an emotional reaction.
The event pool is then cleared in order that itsdoet interfere with further
appraisals.

public void TOMAppraisal(Event event) {
Reaction emotionalReaction;

emotionalReaction = _emotionalReactions.MatchEvent( event);
if(emotionalReaction != null)
GenerateTOMEmotions(event, emotionalReaction);
_eventPool.clear();
}
Get emotional reaction
If emotional reaction exists
Generate emotions.
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The coping mechanism:

The coping mechanism first accesses a set of vaaogons previously selected via
SelectAction() in the action tendencies classs#igns an event to these actions and
makes them directly appraisable via the TOMappl@is@ihe method selects the

action that scored the highest emotional impacpfocessing.

public void Coping() {

ValuedActionSet Actions;
ValuedAction[] _actions = {null,null,null};
ValuedAction va = null;

Event _event = null;

float vaValue = 0;

float TOMValue = 0;

float BestValue = 0;

ValuedAction BestAction = null;
TOMAction _TOMAction = null;
TOMAction[] ActionList = {null, null};
_TOMState = new EmotionalState();
_TOMState = _emotionalState;

int ActionSetLength = _actions.length;

Actions = _actionTendencies.SelectAction(_emotiona
for(inti = 0; i < ActionSetLength ; i++){
_actions[i] = Actions.GetValuedAction(i);

IState);

va = _actions]i;
if(va == null){
vaValue = 0;
}
else{
_event = ActionToEvent(va);
TOMAppraisal(_event);

TOMValue = _TOMState.GetEmotionimpact();
_TOMAction = new TOMAction(va, TOMVa lue);

ActionList[i] = _TOMAction;

}

for(inti = 0; i < ActionSetLength ; i++){

if(ActionList[i] == null){

else{

if(ActionList[i]. GetTOMValue() > BestValue){
BestAction = ActionList[i]. GetValuedAction();

BestValue = ActionList[i].Get

}
}

_selectedAction = BestAction;

}

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

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

TOMValue();
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Best action = get best valued action
Best value = get value from action.
End if
End if
End for

Selected action = Best Action

The action to event mechanism:

This function generates an event from any giveiacsuch that it can be appraised
as part of the coping mechanism. The action isgwarned 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;
actionValued = va.GetAction();
StringTokenizer st = new
StringTokenizer(actionValued.toString(),"(");
if (st.hasMoreTokens()) action = st.nextTok en();
e = new Event(subject,action,target);
return e;
}
Initialise values.
Get String from Valued action
Get action from Valued action string
Get event from action token

The action selection set mechanism:

This function checks available actions for a vedne a relevance to the process. A
processed action is then created and is composea whlued action, a float
(intensity), a Boolean state and a position (itit)he slot in the valued action set is
empty or null, then the processed action is addda slot, and its state is turned to
true such that it can replace itself until all ghets are full. If the slots are all full and
more actions need to be processed, the loweshaictiensity is selected, and if the
new value is higher, it replaces this. It is figatbmpiled in an array that is returned
as the type for the coping mechanism. The valudtracet is invoked at the
beginning of the coping mechanism and the actietected for double appraisal are
those selected by this mechanism.

public ValuedActionSet SelectAction(EmotionalState emState) {
lterator it;
Action a;
ValuedAction va,
ProcessedAction lowestAction = null;
ValuedActionSet ValuedSet = null;
float lowestIntensity = 100;
int lowestPosition = 0;
ValuedActionSet Set = null;
ProcessedAction[] _selectedActions = {null, null, null};
ValuedAction[] Actions = {null, null, null};
float[] Intensities = {0,0,0};
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int _ActionList = _selectedActions.length;
float intensity =0;

it = _actions.iterator();
int counter = -1;
while(it.hasNext()) {

a = (Action) it.next();
va = a.TriggerAction(emState.GetEmotionslterator(
if (val=null) counter++;
intensity =
a.GetActionIntensity(emState.GetEmotionsiterator())

if (counter <_ActionList
{
if(va != null){
_selectedActions[counter] = new ProcessedAction(v
counter);
Actions[counter] = va;
Intensities[counter] = intensity;

}else {

for(inti=0; i <_ActionList ; i++){
if(_selectedActions[i] == null)

{
lowestAction = null;
lowestIntensity=0;
lowestPosition = i;
break;
else if (i==0) {

lowestAction = _selectedActions|[0];
lowestIntensity=Intensities[0];
lowestPosition = 0;

}

if(_selectedActions[i]. GetActionIntensity() <= low
lowestAction = _selectedActions]i];
lowestIntensity = Intensities]i];
lowestPosition = i;

}
}

// Add an entry if value higher than lowest entry

break;

if((intensity > lowestintensity) || (lowestAction=
_selectedActions[lowestPosition] = new ProcessedAc
lowestPosition);

Actions[lowestPosition] = va;
Intensities[lowestPosition] = intensity;
}

}

}

ValuedSet = new ValuedActionSet(Actions);
System.out.printin("Value Set " + ValuedSet);
return ValuedSet;

}

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

I

)

a, intensity,

estintensity){

=null)){

tion(va, intensity,

252
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End if
Get action intensity
If counter < number of selected actions
If valued action exists
Current selected action = current proces sed action
Add valued ation to list of action
Add intensity to list of intensities
Else
For every selected action do
If selected action does not exist
Lowest action does not exist
Lowest intensity is 0
Lowest position is current

Exit for
Else if | equalsto O
Lowest action is current select ed action
Lowest intensity is current low est intensity
Lowest position is 0
End if
If selected action’s intensity <= lowest intensity
Lowest action is current select ed action
Lowest intensity is current low est intensity
Lowest position is current posi tion
End if
End For
If intensity > lowest intensity or lowest intensity does
not exist
Create new processed action with Low est positioned
selected action
Position valued action in lowest pos ition in actions
list
Position intensity in lowest positio n in intensities
list
End if

Create Set of action values.
Return valued set

The deliberative process -

The implementation of the double appraisal at thidbdrative level differs from its
reactive counterpart, in the sense that the progdess not assess and select actions
but intentions. Therefore, whilst the appraisalgess is similar, the overall approach
is different at coping level.

The deliberative coping mechanism:

This initially accesses a set of valued intentipreviously selected and ordered by
the agent’s planner. Since these intentions haea lassigned an event, they are
therefore directly appraisable. The coping mechanextracts the event for each
intention and re-appraises it reactively in a nonrmected emotional state (as in the
reactive layer). It then selects the intention #$w@ired the highest emotional impact
for processing. The plan associated with this acisoexecuted, starting by its next
unexecuted step.
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public void Coping() {

IntentionSet IS;
ValuedIntention vi= null;
Intention i = null;
Intention intention=null;
Intention Highestintention = null;
Event event = null;

Event _event = null;
float TOMValue = 0;
Plan p = null;
ActiveEmotion fear;
ActiveEmotion hope;
float fearIntensity;
float hopelntensity;
Step copingAction;
float HighestValue = 0;
_TOMState = new EmotionalState();
_TOMState = _emotionalState;

Intention[] Listintentions = {null, null, null};
int _Listintentions;
_Listintentions = ListIntentions.length;

IS = _planner.GetRelevantintentions();
for(int a = 0; a < _ListIntentions; a++){
vi = I1S.GetValuedintention(a);

if(vi!= null){
intention = vi.GetIntention();
event = vi.GetEvent();
_event = ActionToEvent(event);
TOMAppraisal(_event);
TOMValue = _TOMState.GetEmotionimpact();
if(TOMValue > HighestValue){
HighestValue = TOMValue;
Highestintention = intention;

}
}
i = HighestIntention;
if(i '= null) {
p = _planner.ThinkAbout(i);
}

if(_actionMonitor == null && p != null) {
copingAction = p.UnexecutedAction();
if(copingAction != null) {
i.SetAnActionWasMade(true);
fear = i.GetFear();
hope = i.GetHope();
if(fear!= null) fearIntensity = fear.Getlntensity
else fearlntensity = 0;
if(hope!= null) hopelntensity = hope.GetIntensity
else hopelntensity = 0;

_selectedAction = copingAction;
_selectedActionValue = Math.max(hopelntensity,fea

}
}

Initialise values
For each intention in intention list do

0:
0:

rintensity);

254
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Get current valued intention
If valued intention exists
Get intention from valued intention
Get event from valued intention
Appaise event
Get emotion impact value
If Value > highest value
Highest value = Value
Highest intention = intention
End if
End if
End for
If highest intention exists
Start planner
End if

If action monitor does nos exist and planter exists
Get coping action from planner
If coping action exists
Get fear emotion
Get hope emotion
Get fear intensity
Get hope intensity
Selected action = coping action
Compute selected action value
End if
End if

Intention set selection mechanism:

The main function of this mechanism is to modifg #xisting FAtIMA intention
selection mechanism so that it does not only rebmenrelevant intention but several
stored in an array. An intention set has been ddfin the deliberative layer along
with a valued intention type. Intentions are re&gtho the coping mechanism as an
array.

The method checks intentions for intensity andrreta set of intentions. These are
composed of the intention name, its intensity dredrélevant event that correspond
to the intention for appraisal purposes.

public IntentionSet GetRelevantintentions() {
lterator it;
ActiveEmotion fearEmotion;
ActiveEmotion hopeEmotion;
ActivePursuitGoal g;
Intention intention;
IntentionSet _IntentionSet = null;
ValuedIntention vi = null;
Valuedintention _vi = null;
ValuedIntention lowestIntention = null;
float fearIntensity;
float hopelntensity;
float intensity;
float lowestIntensity = 100;
Intention _lowestlntention;
int lowestPosition = 0;
int inext;
ActivePursuitGoal Goal = null;
ArrayList SuccessConditions = null;
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Event _event = null;
Intention[] Intentions = {null,null,null};

Valuedintention [] IntentionList = {null,null,nul 1};
int _IntentionList;
boolean state = false;
_IntentionList = IntentionList.length;
it = _intentions.values().iterator();
while (it.hasNext()) {
hopelntensity = 0;
fearlntensity = 0;
intention = (Intention) it.next();
if (hopeEmotion = intention.GetHope()) != null)
hopelntensity = hopeEmotion.GetIntensity();
if ((fearEmotion = intention.GetFear()) != null)
fearIntensity = fearEmotion.Getlntensity();
}
g = intention.getGoal();
if (g.CheckSucess()) {
_emotionalState.AppraiseGoalSuccess(hopeEmotion, fe arEmotion, g);
it.remove();
RegisterGoalSuccess(intention);
else if (g.CheckFailure()) {
_emotionalState.AppraiseGoalFailure(hopeEmotion, fe arEmotion, g);
it.remove();
RegisterGoalFailure(intention);
else {
intensity = Math.max(hopelntensity, fearintensity );
Goal = intention.getGoal();
SuccessConditions = Goal.GetSucessConditions();
_event = toEvent(SuccessConditions);
_vi = new ValuedIntention(intensity, intention, _ event,
state);
for(inti = 0; i < _IntentionList ; i++){
if(IntentionList[i] == null){
vi = new ValuedIntention(intensity, intention, _ev ent, true);
IntentionList[i] = vi;
Intentions|i] = intention;
_Vi=vi;
break;
}
}
for(inti = 0; i < _IntentionList ; i++){
if(IntentionList[i] == null){
lowestIntention =null;
lowestintensity = O;
_lowestintention = Intentions]i];
lowestPosition = i;
break;
}
if(IntentionList[i]. GetIntentionValue()<lowestinte nsity){
lowestIntention =IntentionList[i];
lowestIntensity = IntentionList[i]. GetintentionVa lue();

_lowestintention = Intentions]i];
lowestPosition = i;
break;

}
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if(intensity > lowestIntensity){

if(_vi.GetState() == false){

vi = new ValuedIntention(intensity, intention, _ev ent, true);
IntentionList[lowestPosition] = vi;
Intentions[lowestPosition] = intention;

else {}

}

_IntentionSet = new IntentionSet(IntentionList);
return _IntentionSet;

}

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

For each intention within the intention list do
If current intention does not exist
Lowest intention does not exist
Lowest intensity = 0
Lowest intention is current intenti on
Lowest position is current position
Get out of cicle
End if
End for

Lowest intention = current intention
Lowest intensity = value from intention
Lowest position is current position
End if
End while

If intensity > lowest intensity
Create new valued intention with selected inten tion and
intensity
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Position valued intention lowest position withi n intention list
Position intention in lowest position in intent ions set
End if

Create intention set from intention list
Return intention set

The Intention to event method:

This method takes the success conditions for @amfioin (goal) and changes it into
an event using a tokeniser. The subject is setifcand the target to self as in the
reactive process.

public Event toEvent(ArrayList SuccessConditions){

String AL;
Event e = null;
String subject = null;
String action = null;

String target = null;
StringTokenizer st;
String name;
String literals;
boolean constant = true;
Listlterator li;
Condition Cond;
li = SuccessConditions.listlterator();

while (li.hasNext()) {
Cond = (Condition) li.next();
AL = Cond.getName().toString();

if (AL == null)

return null;

if (AL.charAt(0) =="'?") {

constant = false;

AL = AL.substring(1);

}

st = new StringTokenizer(AL, "(");

name = st.nextToken();

if (st.hasMoreTokens()) {

st = new StringTokenizer(st.nextToken(), ",");
subject = st.nextToken();

if (st.hasMoreTokens()) {

st = new StringTokenizer(st.nextToken(), ",");
action = st.nextToken();

if (st.hasMoreTokens()) {

st = new StringTokenizer(st.nextToken(), ")");
target = st.nextToken();

}

else literals = null;

}

subject =null;
target = _self;

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

return e;
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}

Initialise values
Get success conditions

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

Get name, subject, action and target tokens fro
End while

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

m string
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Appendix J

Story extension

Original story: Story 1:

Colonel - Let's be clear about what we are all about toNtobbne has ever been
down there! Our intelligence reported this site ag®tential threat to our land
security! We all know why we are here today! Teéehinology possibly hidden in
there is all that matters to us. In the unlikelgm®vof an encounter of any type, we
are to wipe this place down and make sure no omething ever come out of this
temple! Dead or alive!

Colonel - God bless you all. Military personnel in fornatj the others behind me,
keep an eye for traps, and do not loose sightaf ether. 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 — Explores temple

Lieutenant - Explores temple

Sergeant— Explores temple

Professor— Explores temple

Doctor — Explores temple

Researcher— Explores temple

Sergeant— Colonel! Here! Here come here. | have somethatdjhere; it looks like
a metal door with strange writings on top of it!

Colonel - Professor! Are these hieroglyphs there aboveltioe say anything of
what might be behind it?

Professor- Hum Yes Colonel!, Well, this is strange, thesendt appear to be
conventional hieroglyphs! There are actually twtsf text there. One that can be
interpreted as a death threat to any mortal distgrthe lizard gods, no idea whose
these can be! The other one although looks likepEgy hieroglyphs contains many
symbols | have never encountered and does not arakeense to me | am afraid!
Colonel - Ok, Everybody step back! We are going to blois tine up and see what
it is hiding. Bellini, MCLean hold assault position

Professor- Colonel, this temple is thousands of years @i, door is magnificent
and such artefact has never been discovered b&arely we can't just blow it up,
we need to find a way to open it or leave it as.iThis is an archaeological wonder!
Colonel- | am not sure you are getting the whole pictheré Professor! Right here
and right now | am in charge! You do what | tellyim do when | tell you to do it!
Colonel — Destroys the door and the door opens

End of scene!
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Lengthened Story 1:
Non-dramatic and non-meaningful actions added irtalics

Colonel - Let's be clear about what we are all about toNtobne has ever been
down there! Our intelligence reported this site ag®tential threat to our land
security! We all know why we are here today! Teéehinology possibly hidden in
there is all that matters to us. In the unlikelgm®vof an encounter of any type, we
are to wipe this place down and make sure no omething ever come out of this
temple! Dead or alive!

Colonel - God bless you all. Military personnel in fornatj the others behind me,
keep an eye for traps, and do not loose sightatf ether. 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 — Explores temple

Lieutenant - Explores temple

Sergeant— Explores temple

Professor— Explores temple

Doctor — Explores temple

Researcher— Explores temple

Sergeant— Colonel! Here! Here come here. | have somethatdjhere; it looks like
a metal door with strange writings on top of it!

Colonel - Professor! Are these hieroglyphs there aboveltioe say anything of
what might be behind it?

Professor- Hum Yes Colonel!, Well, this is strange, thesendt appear to be
conventional hieroglyphs! There are actually twtsf text there. One that can be
interpreted as a death threat to any mortal distgrthe lizard gods, no idea whose
these can be! The other one although looks likepEgy hieroglyphs contains many
symbols | have never encountered and does not arakeense to me | am afraid!
Colonel - Ok, Everybody step back! We are going to blois tine up and see what
it is hiding. Bellini, MCLean hold assault position

Professor- Colonel, this temple is thousands of years @i, door is magnificent
and such artefact has never been discovered b&arely we can't just blow it up,
we need to find a way to open it or leave it as.iThis is an archaeological wonder!
Colonel- | am not sure you are getting the whole pictheré Professor! Right here
and right now | am in charge! You do what | tellyim do when | tell you to do it!
Colonel — Lieutenant, bring me the detonator!

Lieutenant — Here you are Colonel!

Colonel — Ok, back off now!

Lieutenant —Back off

Researcher —Back off

Professor —Back off

Doctor —Back off

Sergeant —Back off

Colonel — Destroys the door and the door opens

End of scene!
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Appendix K

Questionnaire example

Presentation of Backstory - Interaction — User chaies — Scenario 1

26

Decision 1

Decision 2

Decision 3

Decision 4

Decision 5

Decision 6

Decision 7

Decision 8

Decision 9

Decision 10

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 3:

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

Question 2: 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 3: Rank this story according to the following:
1= Very Bad

2 =Bad

3 =Good

4 =Very good

Answer:
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Interaction — User choices — Scenario 2

26

Decision 1

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:
1= Very Bad

2 =Bad

3 =Good

4 =Very good

Answer:

Presentation of Character definitions

Question 7: In the view of these character definitins do you think you would

have made the same choices?
Yes - No
If no — explain what you feel you would have doneifferently:

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 about what we are all about toNtobbne has ever been
down there! Our intelligence reported this site ag®tential threat to our land
security! We all know why we are here today! Téehinology possibly hidden in
there is all that matters to us. In the unlikelgm®vof an encounter of any type, we
are to wipe this place down and make sure no omething ever come out of this
temple! Dead or alive!

Colonel - God bless you all. Military personnel in fornwatj the others behind me,
keep an eye for traps, and do not loose sightatf ether. 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 — Explores temple

Lieutenant - Explores temple

Sergeant— Explores temple

Professor— Explores temple

Doctor — Explores temple

Researcher— Explores temple

Sergeant— Colonel! Here! Here come here. | have somethatdjhere; it looks like
a metal door with strange writings on top of it!

Colonel - Professor! Are these hieroglyphs there aboveltoe say anything of
what might be behind it?

Professor- Hum Yes Colonel!, Well, this is strange, thesendt appear to be
conventional hieroglyphs! There are actually twtsf text there. One that can be
interpreted as a death threat to any mortal distgrthe lizard gods, no idea whose
these can be! The other one although looks likepEgy hieroglyphs contains many
symbols | have never encountered and does not arakeense to me | am afraid!
Colonel - Ok, Everybody step back! We are going to blois tine up and see what
it is hiding. Bellini, MCLean hold assault position

Professor- Colonel, this temple is thousands of years @i, door is magnificent
and such artefact has never been discovered b&arely we can't just blow it up,
we need to find a way to open it or leave it as.iThis is an archaeological wonder!
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Colonel- | am not sure you are getting the whole pictheré Professor! Right here
and right now | am in charge! You do what | tellyim do when | tell you to do it!
Colonel — Destroys the door and the door opens

End of scene!

Story 2:

Colonel - Let's be clear about what we are all about toNtobne has ever been
down there! Our intelligence reported this site agotential threat to our land
security! We all know why we are here today! Téehinology possibly hidden in
there is all that matters to us. In the unlikelgmvof an encounter of any type, we
are to wipe this place down and make sure no omething ever come out of this
temple! Dead or alive!

Colonel - God bless you all. Military personnel in forntatj the others behind me,
keep an eye for traps, and do not loose sightaf ether. 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 - Explores temple

Lieutenant - Explores temple

Sergeant— Explores temple

Professor— Explores temple

Doctor — Explores temple

Researcher— Explores temple

Doctor - Colonel, everyone, | have something strange tHdrete are some writings
on this stone. A strange drawing and some hierdglyp

Doctor - These are not your usual Egyptian statues! If gok Bround the necks,
they all have a different symbol. It is believedttthese are representing ancient
gods, prior to the ones to which most of Egyptiarihology is based upon. | have
been studying these for some times now. My onlyck@ion being that it seems to
refer to dark gods - our equivalent to evil!!

Colonel - OK nothing to worry about here!l. Come on everyhodymember what we
are looking for, a sort of entrance to another dbenin

Colonel - Here! Here come here. Hell man, | think this thinigiht be real after all.
Colonel - Professor! Are these hieroglyphs there aboveltioe say anything of
what might be behind it?

Professor- Hum Yes Colonel!, Well, this is strange, thesendt appear to be
conventional hieroglyphs! There are actually twtsf text there. One that can be
interpreted as a death threat to any mortal distigrthe lizard gods, no idea whose
these can be! The other one although looks likepEay hieroglyphs contains many
symbols | have never encountered and does not arakeense to me | am afraid!
Colonel - Ok, Everybody step back! We are going to blois time up and see what
it is hiding. Bellini, MCLean hold assault position

Professor- Colonel, this temple is thousands of years @i, door is magnificent
and such artefact has never been discovered b&arely we can't just blow it up,
we need to find a way to open it or leave it as.ifThis is an archaeological wonder!
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Colonel- | am not sure you are getting the whole pictheré Professor! Right here
and right now | am in charge! You do what | tellyim do when | tell you to do it!
Colonel — Destroys the door and the door opens

End of scene!

Story 3:

Colonel - Let's be clear about what we are all about toNtobne has ever been
down there! Our intelligence reported this site agotential threat to our land
security! We all know why we are here today! Téehinology possibly hidden in
there is all that matters to us. In the unlikelgm®vof an encounter of any type, we
are to wipe this place down and make sure no omething ever come out of this
temple! Dead or alive!

Colonel - God bless you all. Military personnel in forntatj the others behind me,
keep an eye for traps, and do not loose sightaf ether. 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 - Explores temple

Lieutenant - Explores temple

Sergeant— Explores temple

Professor— Explores temple

Doctor — Explores temple

Researcher— Explores temple

Researcher -Colonel!, Here!, Here come here.. | have sometbuhd here; it looks
like a metal door with strange writings on top tbf i

Colonel - Lieutenant! Have you got any idea what these ipgons might mean?
Lieutenant - Colonel, these seem to be the same symbol setcoeered in New-
Mexico. | couldn't translate it into the detaild ifiuseems to refer to some sort of
farm land or exploitation next to a digit symbol tne look of things!. The last line
reads the sun must meet the eye! Not sure whairtbahs!

Researcher - think | got it Colonel!! If you look down the dgram, it is not an eye,
although it looks like it, but a hole in an ecliggpe shape. Just like this door and
the small round shape it has there in the middé nhe orient the beam of light from
my electric torch directly towards the hole!

Door opens!

End of scene!

Story 4:

Colonel - Let's be clear about what we are all about toNtmbne has ever been
down there! Our intelligence reported this site ag®tential threat to our land
security! We all know why we are here today! Téehinology possibly hidden in
there is all that matters to us. In the unlikelgm®vof an encounter of any type, we
are to wipe this place down and make sure no omething ever come out of this
temple! Dead or alive!
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Colonel - God bless you all. Military personnel in forntatj the others behind me,
keep an eye for traps, and do not loose sightaf ether. 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 - Explores temple

Lieutenant - Explores temple

Sergeant— Explores temple

Professor— Explores temple

Doctor — Explores temple

Researcher— Explores temple

Doctor - Colonel, everyone, | have something strange tHdrere are some writings
on this stone. A strange drawing and some hierdglyp

Doctor - Oh my god, this is fascinating, my grand father wgist all along! These
are the four element guardians, they represeneangods, prior to the ones to
which most of Egyptian mythology is based uponth# predictions are right they
shall return within 7 days of their temple beingeated! By entering this chamber
we have provoked their return! The infidels will dile and | shall trust them with
my life! This family talisman should revive the sad guardians!

Statues are starting to be animated and move towasdthe party

Colonel -In the chest, Fire at the red light in the chege!H-ire!

Statues are not stoppable

Statues kill Lieutenant

Colonel -Out! Everybody out! Mission abandon! Out!!!

End of scene!

Story 5:

Colonel - Let's be clear about what we are all about toNtmbne has ever been
down there! Our intelligence reported this site ag®tential threat to our land
security! We all know why we are here today! Teéehinology possibly hidden in
there is all that matters to us. In the unlikelgm®vof an encounter of any type, we
are to wipe this place down and make sure no omething ever come out of this
temple! Dead or alive!

Colonel - God bless you all. Military personnel in fornatj the others behind me,
keep an eye for traps, and do not loose sightatf ether. 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 — Explores temple

Lieutenant - Explores temple

Sergeant— Explores temple

Professor— Explores temple

Doctor — Explores temple

Researcher— Explores temple
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Doctor - Colonel, everyone, | have something strange tHérere are some writings
on this stone. A strange drawing and some hierdglyp

Doctor - Oh my god, this is fascinating, my grand father wigist all along! These
are the four element guardians, they represeneangods, prior to the ones to
which most of Egyptian mythology is based uponth# predictions are right they
shall return within 7 days of their temple beingeated! By entering this chamber
we have provoked their return! The infidels will die and | shall trust them with
my life! This family talisman should revive the sed guardians!

Statues are starting to be animated and move towasdthe party

Colonel -1In the chest, Fire at the red light in the chege!H-ire!

Statues are not stoppable

Statues kill Lieutenant

Colonel -You stupid weirdo! (to Doctor)

Colonel —Kill Doctor

Statues stop and break into pieces

Colonel -OK nothing to worry about here!. Come on everybadymember what we
are looking for, a sort of entrance to another dbern

Colonel -Here!, Here come here.. Hell man, | think thisithimight be real after all.
Colonel - Professor! Are these hieroglyphs there aboveltioe say anything of
what might be behind it?

Professor- Hum Yes Colonel!, Well, this is strange, thesendt appear to be
conventional hieroglyphs! There are actually twtsf text there. One that can be
interpreted as a death threat to any mortal distgrthe lizard gods, no idea whose
these can be! The other one although looks likepEgy hieroglyphs contains many
symbols | have never encountered and does not arakeense to me | am afraid!
Colonel - This is a door, therefore it should open one wagnother, look for clues
on the structure of the door and the wall!

Colonel accidentally orients the light beam onto ta door and triggers the
opening of the door - End of scene!
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Appendix M

Stories representation
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Evaluation results
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Overall ranking Male / Female (points table) - Before Debriefing Overall Story ranking Male/FemaIe (points table) - After
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