Managing Emergent Character-Based Narrative

Ruth Aylett, Sandy Louchart
MACS
Heriot-Watt University
Edinburgh UK EH14 4AS
0044(0)1314513424

{ruth, sandy}@macs.hw.ac.uk

Anders Tychsen, Michael Hitchens
Department of Computing
Macquarie University
2109 North Ryde, NSW, Australia
+0061 (02) 9850 9543

{atychsen,mhitchens}@ics.mq.edu.au

Rui Figueiredo
INESC-ID and IST
Rua Prof Cavaco Silva
2780 990 Porto Salvo Portugal
Rui.figueiredo@tagus.ist.utl.pt

Carlos Delgado Mata
Universidad Panamericana
Campus Bonaterra, Aguascalientes

Ags - C.P20290 - Mexico
cdelgado@ags.up.mx

ABSTRACT

In this paper, we consider the role of narrativenagement in a
character-based emergent narrative framework. Epempdefines
the problem and considers related work. It evakisite role of
the Game Master in non computer-based role-plagarges and
presents two initial implementations of a storyilftor within a

character-based system using the FAtIMA agent tactire.

Finally it considers what further work is required.

Categories and Subject Descriptors
1.2.11 [Distributed Artificial Intelligence Languay Intelligent
agents.

General Terms
Theory.

Keywords
Synthetic actors, Atrtificial Intelligence, Interaet Storytelling.
Story management. Game Masters

1. Introduction

Character-based or emergent narrative (EN) has been as a
way of dealing with the conflict between the requients of pre-
authored plot and user interactive freedom sometikmown as
the narrative paradox [2] in interactive narrativdere, the
narrative experience consists of a dynamic prodessvhich

human users and synthetic characters jointly cbnand

determine the unfolding of the narrative througteithown

autonomous choice of actions. However an argumgainat this
approach is that just as a plot-directed approaai winlate the
behavioural consistency and thus the believabditycharacters,
so autonomous characters may fail to produce arhereot,

interesting narrative structure [20].
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As part of a programme of work around the concept o
emergent narrative, a number of solutions to thabiem have
been considered. For example, one may modify ttigtacture of
synthetic characters such that their choice ofraurtwus action is
influenced by dramatic requirements as well asrthemediate
goals [18]. In this paper however we argue thatystacilitation,
drawing on the functionality of the role-playing ga (RPG)
Game Master [9, 17, 32, 26, 27], is also worth tigmting. The
term story facilitation rather than management isedu to
emphasise the point that this is not a case ofroleg the
autonomous actions of either the user or the stiotibbaracters.
It is a mechanism for shaping rather than for dingcthat is
being investigated.

The problem of reconciling narrative structure with
autonomous characters can actually be seen asiavef a very
well-known problem in robotics. This is to accorsplitasks while
retaining the ability to react to a changing enwim@nt. In both
cases some higher-level structure is desired withemoving the
ability of agents to respond to what is happenimyad them.
The classical view of planning as a one-to-manyaespn of
predetermined actions to be executed in the gieguence [11]
corresponds to the plot-driven view of narrativeheTpurely
character-based view of narrative has a certainlogpato
behavioural robotics [6] in which all of an agentstions are
determined by the current world state.

In robotics, it came to be accepted that clasgitahning
produced brittle and unresponsive systems [6]. Hewepurely
behavioural systems could not offer any guaranted desired
outcomes would be reached and were plagued by bl
associated with conflict resolution between commgebehaviours
and local minima [1]. Heterogeneous systems, coimgpin
planning with reactive execution in more sophisdda
relationships than in the two extreme positionsenvseen as a
solution [12]. Two such relationships are worthyrafte in the
context of interactive narrative.

The first of these was the use of planning as aures by
execution agents [33]. This requires agents to lide o detect
local problems and refer to planning for globalusioins. In
interactive narrative, characters would need tcable to detect
dramatic problems such as lack of narrative praipes absence
of dramatic tension or possibly failure to reackdfied states. A
solution would then be requested from the storylifawr. In
order to prevent such solutions conflicting with accter



consistency, negotiation would be required. Thigrapch seems
worth pursuing but is not the one adopted here.

A second approach sees planning as a context-fattexecution
behaviours through the communication of constraififs In
robotics, where the real world is generally outdide control of
the planning system, execution agents were giveghehilevel
information about which behaviours should be aciivewhich
contexts, so that for example obstacle avoidancéddoe turned
off if a robot was trying to dock. In a virtual @tory world
however, the story facilitator has a great deataftrol over the
environment external to the characters. Mechanisosh as
determining the outcome of physical actions, geimraof
exogenous events or the introduction of objectepponents are
well-used components of the Game Master's (GM’pertire in
table-top role-playing. They are also used by tberdinator or
facilitator of educational role-play. It is this@pach we discuss
below.

2. Story-management in interactive systems
Views of story-management are strongly determingdibws of
interactive narrative itself. It is worth bearing imind two
significant differences between the emergent nagawview
adopted here and the views embodied in the relateck
considered.

An assumption of plot-based approaches is that ploe
defines ‘the’ story. This does not imply that therg has to be
exactly the same one each time the interactiveeBystins since
this is clearly untrue of branching narrative agmtees. However
it does embody the concept of spectator, in thad' ‘story in a
given run is the one presented actively by theesysb the user.
Story management runs at the service of this stargharacter-
based narrative on the other hand, there can beaay stories
being created concurrently as there are chara@évsy becomes
situated in the experience of each character amdemalised in a
process we describe as storification [3] rathenthaing visible
from a single standpoint as ‘an’ external artefact.

Given the difficulty of authoring detailed interking
multiple stories, never mind interactive variatiamsthem all, this
has an impact both on the authoring process — whé&tomes
more declarative - and the subsequent managemecegs. There
is an interesting parallel here with Live Action IRdPlaying
games (LARP) in which the aim is for every one diltiple
participants to have a satisfying experience, imesaases of a
specifically narrative type, which is jointly constted by their
activity and shaped in a limited number of wayshey GM.

The second difference follows from the first. Wittultiple
stories, rather than checking adherence to anyifepestory,
management focuses on character engagement in vllo
process. This requires metrics allowing engagemientbe
detected, as with the human GM [17]. Facilitatiord sshaping
rather than direction is then needed.

These differences limit the usefulness of sometiegisvork
on story management as envisaged here. For exaomaejiew of
story management sees it as plan repair, consigtiéhta plot-
centred approach in which user interactivity isoarse of plan
failure. In [25], re-planning at execution time dm alternative
ways of achieving goals that user interaction mayehfailed.
From the perspective of emergent narrative, a prablith this
approach is that it easily produces out-of-role avabur by
characters that exist only in the service of that.pl

director’s vision of the single story that will lpeesented to the
audience is central. Here the issue becomes otlgedevels of
direction, still in the service of ‘the’ story. Foexample, if
characters have a multi-level architecture as iswroon in

robotics, one may intervene at the level of behagicor at the
level of plans. In [4], three levels of directiorese identified:

overruling the character’'s internal architecture mptetely;

selecting actions that are not contradicted by ¢haracter’s
behaviour selection system; modify the way in wharh action
selected by the behaviour system is carried out.

Taking this approach to its conclusion [20] argaesinst
character autonomy on the basis that characteranmd&cal
decisions cannot be responsible for the globalysttate. This
approach recasts story management as selectiorat$ from a
comprehensive database, which can be thought irrahetics
context already mentioned as universal plans. dotaiity is dealt
with by aiming for a complete coverage of the fussbeats in
relation to user interaction. This approach restsan argument
that high-level management concerned with episamtes/hole
scenes is not enough, and once management interiesigle
scenes, character autonomy is an obstacle.

However in the emergent narrative approach, glaiaty-
state only has to have certain characteristichierathan being
composed of definite sequences. This is much mikee the
approach of Weyhrauch [31] which Mateas and St@60j pre
specifically arguing against. Weyyhrauch [31] fotatad a story
as a set of plot-points, similar in nature to thel @ay-points
discussed below. The drama manager monitored #te ef the
world and looked for triggers defining a plot-potnansition. It
treated this in a way analogous to a move in chegb, its own
repertoire of changes in the world as possible muoroves. It
evaluated all possible future story-states addedh® current
story-state on some metric and made what it as$dssee its
‘best’ move. This seems a potentially expensive@ss and raises
the question of what would make a suitable evabmatietric. It is
however an approach on which the work of sectibagidrawn.

3. Theroleof a Game Master (GM)

The role of the GM is a recurrent theme in intdvact
storytelling research [9, 24, 17, 7, 32, 27, 29) #me activity of
the GM is often described at a high-level so asilltstrate
successful real-time interactive storytelling maragnt. The
basic principles of GM operation have been the eutbjof
investigation within hobbyist communities [e.g. 3] and have
been described in RPG game products and debatbdhibyist
conventions [e.g. 5]. However the cognitive proessand low-
level mechanics involved in both single-player andlti-player
RPGs are complex and have not been studied in aeryl.dThe
best work to date has been carried out in the hebbgvironment
[e.g. 16, 14, 32, 21]. While some recent empirigatk has been
carried out on the functionality and communicat@nGMs and
players in Pen-and-Paper RPGs as well as multieplaygital
RPGs [27, 29, 30, 28 (in review)], further work resquired in
order to formalize the role of the GM in RPGs, ambre
importantly to identify the GM functions and mecfsamns that can
be transferred to and implemented in an interactraena context.

The inspiration taken from earlier work in robotics the
current study relates GM-controlled processes in-time to
hierarchical planning where the planning activitgnsists of

Treating characters as semi-autonomous makes storyguiding characters through story “way-points” whichve some

management akin to film direction [4, 19], whereaiagthe

similarity to the plot points discussed by Weyhtay81]. A



“way-point”, in this particular context, could begarded as a
particular state of the interactive narrative, witvay points
differentiated from each other by a set of chanigeboth the
characters and the environment with an overall dtanpurpose.
A GM'’s planning activity can be viewed as constiagnthe
range of behaviors used by characters to act intoay s
environment so as to ensure desired way pointsaanéeved.
With respect to the EN theory, the GM would notedily control
the behaviors of Non-Player Characters (NPCs) hititie goals
and configure autonomous NPCs so as to shape (rtthe
control) the unfolding of a story. From a technip@rspective,
NPC behaviors could be run autonomously via Al safe,
independently from each other and information amgkntions

Neverwinter Nights, Fallout)players are usually limited to basic
interactions with game world objects and very sanpl
conversations with NPCs [13].

In this style of story management, the players Hitle or
no effective impact on the game story. The GM naans a high
level of story control and defines the level ofimace permitted
to the players. The GM may manipulate the eventv fim
eliminate outcomes of player actions that are unel@snd actual
player control of the story may be limited to a feimple
branches. However once an increased level of actutlorial
control is given to the players, their decisiongehaore impact
on the collaborative narrative [32]; and the densaoil the GM to
maintain flexibility as well as narrative coherericerease.

could be exchanged between GM and NPCs via an agent

framework.

In this section, this idea is taken a step furthefocusing on
three relevant features of game-mastering: Theriloligion of
authorial control in RPGs, the abstraction level{s)which the
GM operates when managing interactive stories,thadlow or
run-time planning of game-mastering. While the daling is
admittedly brief, it should give some basic insighto both the
complexity of the GM’s role in multi-player RPGaydathe need
for a proper analysis of means by which the GMsceptualize
and manage digital interactive storytelling envireamts.

3.1 Principles of authorial control in RPGs

Game Masters in Pen-and-Paper RPGs may have a odnge

responsibilities, including the provision of infoation about the
fictional game world and developing the game stoeylin
collaboration with the players. The players forneileesponses to
changes in the fictional game world state basetherinput and
descriptions provided by the GM, and construct rthgivate
mental models of the events taking place [27]. G is thus not
only in charge of the story and of communicating $itate of the
environmental content, but also of the flow of tfzene process.

A key concept of RPGs authorial control, and how this is
distributed between the players and the GM(s) game session
[32]. Understanding how authorial control can bstributed in
these games is the first step towards studying G&hrping
techniques and processes.

The way that authorial control is divided in Pertdaper
RPGs, and the variations in this feature during@altay, impacts
on the available space for maneuvering and manauetingt the
GM has, and therefore directly upon the formatioh tioe
collaborative story. The GM’s ability to make déois about the
game world and story as well as the entities inedlV(for
example, Non-Player Characters - NPCs), dependsthen
agreement between the game participants as to hdkoréal
control is to be shared. In essence, a Pen-and-Rip@& could
operate without a GM. The greater the authoriatrobmiven to
the participating players, the more adaptable dexibie a GM
has to make their game story management.

However the ability of a player to affect the fartal game
world in a RPG need not be directly proportionaktheir actual
level of control over the game story, giving amsibn of greater
control than is in fact available. For examplea iplayer destroys
an object for which the GM had planned a specifie in the
game story, the GM may subsequently introduce terraltive
with the same story-based functionality.

The relationship between the perceived and actuiloaal
control of players is important to story manageménextremes
such as those represented by most digital RPGs Qd&livion,

3.2 Abstraction level(s)

The distribution of authorial control and the raaship between
actual and illusory control of the interactive stare significant
high-level principles in relation to the storytalji process in Pen-
and-Paper RPGs with a GM. However the underlyingnitove
processes relating to the management and develapaofiethe
interactive story are complex. The GM will typigalave a series
of story-based goals: a deep understanding of hesetgoals are
managed across different levels of abstractionritical for the
successful representation of GM activity. This idifficult area
given the wide range of actions covered by GMs aliferent
types of RPGs.

A GM manages goals at different levels of abstoactnd
both the overall flow of the story and the natunel &ffects of
interaction with the players will normally be cotsied at
multiple levels. There is a high-level, with vertlé detail, at
which the major interactions and events are consitiéor inputs
and outputs. This level consists of identifying wiganecessary
for major events to occur, in moving between wayn{s and
what would be their repercussions on the succeequnt of the
story. Story parts are considered at lower levéépending on
how important they are or have become as a rebirteraction.

While the number of abstraction levels probablyiesafrom
story-to-story or GM-to-GM, the following examplévgs a fair
representation of the possible different levels alfstraction
involved in the GM’s role (Table 1).

High level The GM intends the player to gain information

Abstraction GM decides the bearer of information

level 2

Abstraction GM decides the details of interaction between

level 3 players and bearer

Lower-level When does it happen? What is said by NPCs?
What is the furniture, location?

Table 1. Example abstraction levels

These levels of abstraction are interdependentngthat high-
level decisions determine actions/decision at ¢iveet levels and
low-level actions often also affect high-level plamg and the
course of a story. From a planning perspectivegrangon idea in
hierarchical approaches such as the one shownhte Tla where
lower-levels are expansions of higher-levels ig foathe higher-
level goals to succeed, the lower-level ones mast ih the case
of this example, at planning time, the high-levePa$%s



information” goal, would be expanded into sets mivér-level
goals so as to satisfy the high-level goal in a Inemof different
ways. Generating alternative sets of low-level gaal order to
achieve success for a high-level goal allows tlephg system
to cover different users or situations and givesemplanning
flexibility. It also means that failure to achiepee-conditions at
the low-level does not always imply failure at thigh-level as
alternative ways to achieve a goal can be triggei@de-planning
at the lower level. This flexibility is central tbe task of the GM.

However, it is important that the GM conceptuali@at
proposed reflects the possibility that some faduag low-levels
can affect high-level goals. This could be impletadn by
dynamically managing abstraction levels via theegation and
elimination of goals during the running of a gamessson.
Empirical data could be used to identify how vaoiat in
interaction causes deviation from pre-planned pioés, and
where these operate with respect to a hierarchiaal

3.3 Theflow of Game-Mastering

Tychsen [27] described RPGs as cyclic, feedbaclemidgpnt
information systems in an attempt to model the alg@rocess of
information flow. While the model is useful for adeibing the
game process at run-time, it was not concerned egiffturing the
narrative fluidity of Pen-and-Paper RPGs, whichilgirty cannot
be represented within a rigid hierarchical expamsio

Fluidity is often the human attribute that is thardest to
capture in any field, and it is likely that represeg the narrative
flow that a GM facilitates will require the sepaoat of RPG
activity into game management and game executidmesd
impact each other and their interplay should beesmted in
detail in both the GM and character models. Thisingilar to Al
planning where, in this particular case, plan gatien would be
part of the GM roe with plan execution representsd the
character’s activity.

On the other hand, it would seem that GMs manage th
unfolding game story on many different levels anohimg to
represent it as a single process within the seGMf activities
would tend towards oversimplification. While playeteraction at
run-time is a separate concern, the interplay betwe story
management and player-GM interaction [27] can balesuand
can be thought of within the framework of continsqulanning
(Table 2) [22].

1 Monitor execution and mark last dispatched action
succeeded or failed

2 Re-organize goals: create new ones, abandon ones that
cannot be met, decide relative importance

3 Plan next cycle: extend one of partial plans in the current
set of active plans

4 Execute an action: dispatch a primitive action in one of
the plans if there is one

Table 2. Continuous planning processes.

Where GM activity differs from the classic contimigoplanning
approach is that many of the actions in its plaesret directly
dispatched. The GM instead relies on the playeexezute these
autonomously. The GM must therefore maintain modefs
characters’ activities both actual and probablergect specific

actions to be carried out in the context of theystiVvhile this is

not the traditional style of planning, some worls ltansidered it
[Laird]. The complexity of predicting character iacts depends
on how detailed a story needs to be and how derikelyGM

maintains commitments to specific events happeam) specific
states of the story-world.

The issue of commitment is another divergence fitbm
usual approach to continuous planning. It seem$girie that
GMs maintain variable amounts of commitment toawiin their
plans, with the way-points already mentioned regméag islands
of high commitment, and other sections of plan §emuch more
open to modification by player interaction.

4. Two implementations

While the work discussed in the previous section sisl
conceptual, two pieces of research work have impleed ideas
related to the GM concept introduced in this papéese consist
of the FearNot! Story Facilitator [10] and thBouble Appraisal
Story Facilitator [18]. These implementations aeeply rooted in
the cognitive and affective modelling and strongétated to
research in both Al and the interactive storytglldomains. They
are both oriented towards a character-based repetss of
narratives and their conception has been heavilyenced by
RPG and GM practices.

4.1 The FearNot! Story Facilitator

The story facilitator is an agent whose task iss&xuence
episodes within an emergent narrative structure] [ih7 the

FearNot! software [23]. The aim of the application is taleebs
anti-bullying strategies via the use of empathicntlgtic

characters that create virtual drama scenes throtiggir

autonomous interaction. In terms of story genenatiéearNot!

differs from more conventional approaches as stoemerges
from the interactions between agents and users, glenerating
emergent narrative. The story creation approachFéarNot!

shares similarities with the GM activity in the serthat in RPGs,
stories emerge from the interactions between péaged GM too.

ormore
episodes

Select Episode

Introduction

Intro
and

Finish
Conditions
satisfied

Trigger
conditions
satisfied

Emergant

Trigger

Trigger
Finishes

Figure 1. FearNot! Story Facilitator state machine

The story facilitator, implemented as an agent withmulti-
agent system, is responsible for managing the dimfglof a story.
It receives and monitors, through the FAtMA [8] eag
architecture, all the messages exchanged betwesnsagnd the
agent framework as well as all the messages gewkevdthin the



framework back to the agents. This allows the sfagyitator to
make decisions based on the actions the agentslibbeexecute.
Thus, the story facilitator has the ability to knewerything that
happens in the virtual environment. This is coupleith the
ability to performnarrative actionsthat affect the environment.
These actions are primarily dedicated to story rganmeent and
are limited in its present version to the selectiomd set up of
episodes, including decisions concerning stagerackers, action
repertoires and episode types. This approach agexklat a high-
level to some of the activities of the GM. The systbehavior
when supervised by the Story Facilitator can beasgnted as a
state machine, as shown in Figure 1.

Episodes have been given the attributes seen ite Tab
When the story facilitator is in the episode sétectstate of
Figure 1, one episode is selected from the grouppafodes that
have their preconditions satisfied. After the skiber of the
episode, its introduction (set up) is executed withe graphical
environment. This introduction is composed of n@reaactions
and typically includes actions such as narratingireroductory
text or inserting the characters on the set.

Attribute Description

Name A unique name for the episode

Set The set is the location in the virtual environment
where the events of this episode will take place.

Characters The characters of the story, defined through a set

of properties like their name, position on the set,
etc

A set of conditions that specify when is the
episode eligible for selection.

Preconditions

Goals Character goals that are communicated to the
agents in this particular episode.

Triggers A condition that when satisfied will cause the
execution of a set of narrative actions.

Finish A set of conditions similar to the preconditions

Conditions that when satisfied indicate that the episode is
finished.

Introduction A set of narrative actions introducing the episode

Table 3 Attributes of an episode

After the introduction, the next state in Figurésithe emergent
state where the goals of the characters dictatenf@ding of the
story. When in this state the story facilitatortsefor any trigger
eligible to be fired. If there are triggers that dam fired, the
trigger that has the higher priority as defined bg author is
selected for execution. The trigger state is simita the
introduction state, in that when the system ithia state, a set of
narrative actions is executed in order, and whey fimish, the
story facilitator goes back to the emergent state.

An episode ends when its"ending conditions” arésfed
and the system goes back to the episode seledatm & there
are no more episodes, the story finishes.

In the case ofearNot! there is no user interaction within
episodes, however given that characters are aatitmnomously,
the story facilitator still has to cope with unpictdble
interactions. The role it plays can be thought ®faasimplified
version of Weyhrauch [31] in which triggers allointo execute a
sequence of narrative actions. These triggers ayaicily
authored and in this version of the story facititathere is no
evaluation function allowing it to vary the sequerexecuted as

the result of a specific trigger. It currently heldo larger-scale
story-related structure, and the concept of platgsoor way-
points are implicitly rather than explicitly repesged in the
design of specific triggers.

4.2 Thedouble appraisal Story Facilitator

The double appraisal story facilitator is also lase the FAtIMA
agent architecture. It aims at managing an emenggmative in a
distributed manner so that the story facilitatselt is supported
by characters that take the dramatic impact ofr thefions into
account. This approach exploits the hypothesisttitmemotional
impact (El) of an action is related to its dramatipact, and may
be used as a substitute for dramatic value. Itallthe characters
to conjointly assume in a distributive manner tih@ndatic weight
of an unfolding story without relying on a plot wstture.
Characters do not select actions solely based @in rtiotivations
and goals, but also on the emotional impact ofdhtfon either on
themselves or on other characters in the scenario.

The concept develops a novel
mechanism featuring a double appraisal cycle, as¢d to the
single appraisal system featured in other cognajweraisal-based
agent architectures. The agent appraises eventsn aany
conventional appraisal-based system and generatastions
within the agent mind, but also runs another agptatycle in
parallel. In this second appraisal cycle, the $gtossible actions
from the first appraisal cycle is assessed asé&y tvere events
according to the potential emotional impact of eaction. Rather
than selecting the action with the highest valuetfi@ character
state after appraisal, the one with the highesttiemal impact is
chosen.

The story facilitator is now given the same doudgbpraisal
apparatus as characters, with the significant wiffee that the
actions it evaluates are actually narrative actidssbefore, these
include initial goal sets for characters, the dstion of objects
in the environment, and also the outcome of physiciions
which are otherwise indeterminate. Examples of tag set of
actions include whether a character falls if itpashed and
whether a character is killed, wounded or the buliesses if it is
shot. The story facilitator will consider the enootal impact of
such an event upon the characters before it setects

One of the main features of the GM in managingiesoin
RPGs is the ability to assess the players’ interestd apply
corrective measures in order to shape the storgereqre of
players via involvement and engagement. While thlisa
particularly difficult ability to model, the doubkppraisal features
a modified action-selection mechanism in which digent makes
decisions with respect to the dramatic impact dioas (i.e.
Emotional impact). The consideration of emotiomapact (El)
and emotion intensity within the double appraisahaept could
be regarded as a means to shape a character'sesxeerit offers
a novel evaluation function for the story facil@adifferent from
that of Weyhrauch [31]. It embodies the philosofigt the detail
of what happens in an interactive story is lessorgmt than its
impact on the participating characters, an approamhsistent
with the flexibility of GMs discussed above.

The double appraisal process is implemented by exagn
the emotions associated with specific charactelsgaad both the
El an action would have if directed towards therabter and
towards all the agents present in a scenario. Teataassesses
how a potential action would be perceived by othererder to
make a choice between competing potential actiSirece goals
are evaluated in FAtIMA through actions, this madifion also

agent action-selection



impacts the goal management of the agent. In ardeto affect
the actual emotional state of the agent, this praipal cycle is
executed in parallel to the “appraisal-coping” eysken in Figure
2 and takes place within a second instance ofgbats mind that
is not connected with the agent’s running emoticstate. This
process aims to select the action that would héee highest
overall emotional impact on any character preseithinv the

scenario. It considers the impact of actions orh edmaracter and
picks the one that scores the highest value foresomaracter in
the scene. The process of re-appraisal in the agiat is shown
at the foot of Figure 2.

Appraisal

Reactive Level

Ensers Deliberative Level

(Prospect Based
emotions)

objects forld Agent model

) agents *
Agentin events l Goals
the World Reappraisal +

Body Emotional State [ Intentions

¥
Speech Plans
Facial l

expressions;

(“‘memories”)

Impulsive Actions C Opill g

l Reactive Level
(Action tendencies)

Effectors

Deliberative Level
(Problem-focused +
Em otion-focused)

Deliberated Actions T
(problem-focused)

Change World
4 Interpretation
¢ (emotion-focused)

Re-Appraisal

Emotional reactions
(Self’)

Re-Appraisal

Emotional reactions

(Other characters)

Figure 2. The FAtiM A agent architecture.

The EI consists of the difference in intensity feach
emotion represented in a character before and afteaction is
considered for selection. The emotion intensitg igariable that
fluctuate depending on the agent’s personality@andent state of
mind, the actions already carried out in a scenand the time
elapsed since an emotion has been generated. ®has faction
such as hitting another agent, an agent would si$BesEl based
on how it or others would react emotionally to laeihit by
another agent. The double appraisal reappraises & salid and
eligible elements selected by the first appraigalecwith regard
to the potential El if the action or emotion wasedted towards
itself and all of the other agents present in aae. An intention
is re-appraised based on the plan to achieve e He action re-
appraised as an imagined event is the one thatfieatithe
relevant goal via its post-condition definition.

5.Conclusions and future work

This paper has discussed the specific issues nglat the
management of an emergent narrative system, Ghagrthere is
no longer a unique, pre-determined plot, the methagplied in
other story managers, designed to defend suchtaag#inst the
variability introduced by interactive freedom, seerappropriate.
This is far from saying that no shaping of the egeet narrative
is required for the user to have an interesting andaging
narrative experience. The role of the GM in pen-pader RPG
and in LARP has been investigated because thessemm® as

genres in which narrative structure and interacfreedom are
often successfully reconciled. As section 3 indisathis role is a
complex one and modelling it is still in its eadtages, though
hierarchical planning with varying degrees of conmneint and
way-points seems a promising modelling approach.

The two story facilitator implementations discussed
section 4 share with GMs an ability to allow theactters to
generate narrative through their interaction. Titet €mbodies the
idea of way-points or plot-points in the concepttofgers for
narrative actions, which are a small subset of@dh@$sM might
employ. The second, double appraisal story fatdlitatakes
emotional impact as a surrogate for dramatic intgnand
evaluates its possible interventions in relatiorthteir EI. GMs
also take account of the engagement of playersgotmting their
component of the shared authorial control refetoeabove.

Neither story facilitator could be said as yet todal in any
substantial way the complexity of GMs. This giveenpy of
scope for further work in modelling GMs in greatpth and
using such a model as a guide to more complex andtibnal
implementations. Two directions seem initially pisimg on the
implementation side

The first of these is to equip the story facilitatwith a
continuous hierarchical planner. This would difffeom the
approach of Riedl et al [25] in that plans wouldvdaa
hypothetical character, especially at lower lev@isabstraction,
where they would be used to monitor character iggtin relation
to sections of high commitment, or way-points, lie plan. The
GM might be equipped with a specific set of repagchanisms
that would form the core of its actual action répiee. The rest of
its action repertoire would be composed of actiinbe invoked
in specific situations as is the case for GMs whusinfior example
decide the outcome of many actions that impactstbey-world
and the players. ElI would be one factor used tdueta the
choice of action, but other factors such as degfemmmitment
would need to be added to this.

A second direction lies in the refinement of theulle
appraisal mechanism discussed. It currently redgsaboth
reactive actions and plans in isolation from whet gone before.
The mechanism could however be extended to taketi@mab
trajectories into account through maintaining arhistory. There
seems scope here for allowing the story facilitatoapply ideas
such a dramatic climax in its choice of actionsmBming this
with the first idea of maintaining a hierarchic#up with variable
commitment would allow narrative shaping a littlonma in the
flexible style of the GM.

In conclusion, the concept of emergent narrativeukh not
be seen as one in which characters are thrownhtegiet the hope
that narrative experience will emerge, RPGs in bop¢m-and-
paper and LARP variants indicate that reconcilihg treative
powers of interaction and the structural imperatioé the author
are feasible provided plot is seen as a guide tatvactually
happens rather than a strait-jacket to be imposednu
participants. The more sophisticated relationshipstween
planning and execution developed in robotics formiraeresting

source of ideas also. The RPG genre seems a muck mo

appropriate source of ideas for interactive nareatiystems than
film, with its extremely strong authorial controhdi focus on
presenting a single story to a spectating audie®weeexpect that
empirically-based models of the GM will be indispahle to
applying new ideas to interactive narrative systems
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