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ABSTRACT

Story driven video games are rising in populatpng with
the players desire to make meaningful choice withaplot
and therefore become more involved and immerselirwit
the experience. This paper investigates the prabletrich
arise from implementing interactive narrative withrideo
games and potential techniques to solve those gmablThe
main focus of the study was the situation genematio
technique, used to maintain the continuity withipen,
emergent plot structures, using behaviour treesrmgsans to
implement and traverse plot sequences. The ISGEngas
developed during the course of this study in orter
implement and evaluate the situation generatiomniecie.

INTRODUCTION

Imagine you are playing a typical role playing gargeu
approach a village that is under attack and a eottimes to
you and asks for your help. You turn and walk awgn
come back one month later (in game time), the gdllas still
under attack and the soldier still has the exactesacripted
response. In this game, the graphics are incredtideaction

is intense, the plot is plentiful and there is assie, open
world for you to explore. There is one thing howetat
keeps you from becoming completely immersed in this
fantastic game world; the realisation that the sleas you
make will never have any meaningful effect on that pf

the game or on the game world itself. This is theecfor
many video games today. Now picture the same game
however this time every choice you make, no matimw
insignificant, carries with it cause and effecteevf you are
unaware you made the choice. Imagine if, when ymse to
walk away, the village burned to the ground and tdused

a chain reaction within the plot that was unpreabt¢ and
unique to you as a player.

Background

In recent years story driven video games have grawn
popularity, emerging with a dominant place in thdeo
games industry. These games stretch across vag@ues
from first person shooters like Deus Ex: Human Reti@n
(Eitros Montreal 2011) to survival horrors like it Hill 2
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(Konami 1999) and from role playing games like EaBl
(Lionhead Studios 2008) to interactive dramas lkeavy
Rain (Quantic Dream 2010). With this rise in popityait is
now becoming increasingly desirable for playerdéoable

to interact with the plot and make the story tf@im. This
desire is however not being met by current videmem
There have been many recent attempts in gamegatecthe
illusion that the player’s choices have a deeprardningful
impact on the games plot however these techniques a
usually transparent and ultimately disappointingibgrt
2010). This is where interactive narrative can hiésed.
Interactive Narrative is the area of study involved
developing meaningful interactive  human-computer
narratives and dramas (Laurel 1991). With the dgcgbh
quality available today, the next logical step ftre
increasingly popular story driven video game setorise to
fully embrace interactive plot. The lack of devetmmt in
the field, however, means that it is a huge risk &y
developer to undertake and not many have triedotcal
There have been many projects involving interactive
narrative; these have been developed primarilyrésearch
purposes, however if the techniques were to beemphted
within a video game successfully it could lead weey for a
whole new genre of video game.

The Element of Choice

Video games are, by their very nature, interactive
experiences. This can vary greatly depending ongtrae
and style of game play. Alike any interactive expece,
game play is one which emerges as a result of kBugep
actively taking part and incorporating their ownsides,
anticipations and personal perceptions. This mdaaisthe
experience is subject to each player’s unique pnéation
(Ermi and Mayra 2005). This makes the element ofaghan
extremely powerful and important factor of creatmdetter
and more immersive game play experieiiCarless 2009,
Hydramyst 2012, Johnson 2008). There is howeveiga b
difference between choice and interaction, simplyng the
player a choice is not enough, the player must bésgiven
an appropriate and meaningful representation df theice
(Murray 1997). This however is no easy task asetlae
many problems which arise from trying to do so.sfyr
there has to be a means for both creating largeuaramf
choice and having it meaningfully and appropriately
represented. In addition to this the continuity anbesion of
the plot must be maintained throughout the gameadinof
the choices made by the player. Finally care misi be
taken in order to constrain the requirement for wewntent.
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INTERACTIVE NARRATIVE

Since the 1990s interactive narrative has seerbandance

of interest from many different regions of academia
involving work in artificial intelligence, computebased
story-telling, and more recently, video games, hmvehe
ideology is still very young (Szilas 2003). As d@tyhere are
no general techniques for designing and implemgnén
interactive narrative system. The main reasongast firoven
so difficult is that interactive narrative is anyoxoron in
itself as the term narrative refers to a staticrysto
predetermined by an author, while the term intévacatefers

to a dynamic process (Mateas 1997, Johnson 2008).
However this is not to say there has not been at gieal of
invaluable research and progress in the field. Most well
known example is the Facade Interactive Drama (&4atand
Stern 2005), although there are many others (Ayetal.
2005, Bangso et al. 2004, Ermi and Mayra 2005, hasnd
Stern 2005, Szilas 2003).

Murray's Aesthetics

An approach to defining the interactive narratixperience
was proposed by Janet Murray; by dividing it intoee
aesthetic categories (Murray 1997). Immersion; Whgcthe
term used to describe the feeling of being physichklly
submerged within another reality. Agency; whiclthie term
used to describe the ability to make choices ana hlaem
represented in a meaningful and appropriate way.
Transformation; which is the term used to describe
ability to experience all the different aspectagfiot.

Interactive Narrative Theory

There have been various different approaches takesn
developing interactive narrative systems, theseigdly fall
into two categories (Szilas 2002, Laurel 1991).
Structuralism; which is the theory that interactivarrative
can be developed by studying narrative analyticatly
understand the basic structures and ideas; anicgoehich
is the theory that interactive narrative can beettgped by
studying the principles of drama and theatre. Tlostravell
known interactive narrative theory is the Arist@al
interactive drama theory; first introduced by Brandaurel
in 1991 and generally considered the best foundatio
poetics based interactive narrative systems(Ladg91).
The theory adapts Aristotle's theories of the dathlie
structure and causality (Aristotle 300BC) (Figudeas well
as Freytag's theory of dramatic potential (Figuje The
theory consists of material causality moving fronaement
to action and formal causality moving from actioa t
enactment (Laurel 1991).
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Figures 1 & 2 : Aristotelian interactive narrativeory & Fretag's triangle

Plot Structure

One of the most important aspects of developing an

interactive narrative system is the plot structuw&;which

there are two main forms (Johnson 2008, Murray 1997

Laurel 1991). Embedded; which involves insertingich
points into the game in order to modulate betweiferdnt
plot sequences; and emergent; which involves crgati
autonomous characters and a set of rules and alipthie
plot to develop naturally from the player's intdi@ge. A plot
structure, however, can be neither fully embeddedhare
would be no room for interaction nor fully emergestthere
would be no direction and the plot would fall apdrtmust
therefore be a careful balance of the two. Generdtleo
games tend to utilise a more embedded approachiasst
easier to maintain.

Agency

Many feel that agency is the most important aspécin
interactive narrative system (Pearce 1997, Ermi lslagra
2005). True agency is achieved when the playersceh
have a meaningful impact on the plot or on the gamegd
itself (Murray 1997). Agency can be broken downldnal
agency; low level interactions, and global agerigh level
plot direction (Mateas and Stern 2005).

Dramatic Potential

When developing an interactive narrative systemisit
extremely important to maintain the dramatic pasnt
Agency expands the potential, therefore there mnhest
constraints in order to control it and ultimatelynig it to it a
conclusion (Laurel 1991). The dramatic potentiah dze
portrayed with Aristotle’s theory of dramatic prdifildy,
expressed in the form of a flying wedge. Movingotigh
time the range of possible outcomes starts off detaly
open and narrows down the probability to one or ano
specific outcomes (Figure 3).
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Figure 3: Aristotelian dramatic probability theory

Choice must therefore be constrained, but not ¥ \&ay
which would disrupt the immersion or transformatimfnthe
experience (Murray 1997, Ward 2004). Constraints loa
anything from a suggestion to a rule and do noehavbe
invasive to the plot. They can be introduced in fitvren of
natural events, situations or coincidences (Latigg1). In
order to maintain the dramatic potential it is commnto have
a director or drama manager, however this can
problematic as if the director forces an inappragriaction
within the plot the immersion can be broken (Mat&897,
Mateas and Stern 2005). It would be great if a widame
could give the player complete free will; howevaistis
impossible as no designer could anticipate evetioraca
player may wish to perform. Therefore this freel wélmore
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of an illusion, a balance of agency and constraivi$ch
allow the player to perform all the actions whiclhe a
appropriate for the current simulation. Therefdre &im is
not to limit what the player can do but limit witae player
thinks of doing (Laurel 1991).

METHODOLOGY

The motivation behind this study was to develograttive
narrative within video games in order to create gatay
experiences where the player can make meaningbites,
take control of the direction of the plot and eveake it
unique to them. The first major problem with thdea is that
generally video games follow very strict embeddddt p
structures where the player is unable to deviabenfthe
authored story. Therefore in order to make thissiides,
techniques must be developed which allow video gatoe
incorporate an emergent plot structure and a stedeignent
of agency but also solves the problems discussdidred he

main focus of the study was the situation genematio

technique. In order to evaluate this fully, an iatgive
narrative engine was designed and implemented;
ISGEnNgine, and a short demo was created.

Interactive Story-Game Theory

Before developing an interactive narrative systénwas

crucial to have a strong theoretical foundation.eTh

interactive story-game theory (Figure 4) was detifi®m
the Aristotelian interactive drama theory (LauréP1). The
theory was developed in order to aid the study famther
the development of the ISGEngine. The theory waigded
towards story driven video games and incorporatescaal
representation of both story and game elementsedisas a
balance of agency and constraints.
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Figure 4: Interactive Story-Game Theory

In this theory both the formal causality and matecausality

have been broken down into two separate components;

global agency and simulation constraints and l@aggncy
and plot constraints respectively. Each elementthin

qualitative structure remains the same and the user

interaction is placed within the character eleméotyvever
now each element is both the global agency andptbe
constraint of the element below and the local agemd the
simulation constraint of the element above. Eacte lof
causality works in parallel as the player progregseough
the game and time passes, affecting both the stodythe

game. The four main components (global agency,|loca

agency, simulation constraints and plot constraialismust
be balanced in order to achieve appropriate anchimgful
agency and maintain an impressive experience.rmbdel is
used in two ways, firstly as implemented functidyadf the
ISGEngine and secondly as a set of heuristics tdegthe

authoring process. As an example imagine a gameevihe
player is in a gun dual in the wild west. The ponstitutes
the background, the characters, the setting, the period
and much more. The game constitutes an action géreee
the aim is to avoid dying and attempt to kill theponent. In
this example the four elements of the interactiegysgame
theory can be used as follows. Local agency coeldded to
allow the player to aim freely at their opponent anoose
when to shoot. Global agency could be used to atlosv
player to choose whether or not they shoot atalli maybe
instead find a different solution to the confroiat Plot
constraints could prevent the player from being &bl use
an unrealistic weapon as this would break the insioarof
the story. Simulation constraints could prevent fhayer
from being able to kill themselves as this woul@adk the
rules of the game.

ISGEngine

The ISGENgine is a basic story game engine comigipiot
incidents and sequences, characters, behavioumsstsqu
items and a dialogue system. The most importargasare:
plot sequencing, incident conditioning and situatio
generation. The aim of the ISGEngine was to sdieenbain
problems with implementing interactive narrative video
games. It permits the player to be given choice iwide
range of ways including siding with a characterimyra
conflict, where to go and who to speak to, whiclesia to
accept and complete, the manner and content afglialand
how quickly a quest is performed. It lets the playe
experience a meaningful response to their choibesugh
character behaviour, content of character dialogueards
player, manner of character dialogue towards player the
availability of quests. It allows the continuity tife plot to
be maintained through situation generation, andt plo
cohesion to be maintained through plot incident
conditioning. It also allows control over the regument for
new content by placing the majority of the agenagally
(dialogue and quests) and having the global agélacger
plot direction) guided by the local agency.

Creating Choice

Creating choice for the player is relatively eaay,they do
not even need to know they are making it. It camighing
from how they interact with another character ® filact that
they forget to finish a quest on time. Choices thatplayer
does not realise they are making are the mosttaféeas it
means the player is unaware of what they did, fbeze
increasing the re-playability. In the ISGEngine timice is
mainly the completion or failure of a quest, thetemt and
manner of the dialogue with other characters aadther of
events encountered, throughout the game world.

Characters

The characters in the ISGEngine, have a persorszt &f
values corresponding to their opinion of the playEney
also have a basic behaviour system involving mowgirogind
the game world.

Dialogue System
The dialogue system is very similar to that of aje

playing game, although it is a vital component tbé
ISGEngine. It allows the player to interact witre tbther



characters in relation to topics, items and quasts also to
choose the manner in which they do.

Plot Incidents

Plot incidents are the main component of the ISGisg
they are used to track the choices unique progoéshe
player throughout the plot. Incidents can be amgHhrom a
character performing a specific dialogue or behavim a
quest being completed or failed. Incident conditign
involves using pre-/post-conditions to connect #mec
incidents with changes in character persona anawvietlr,
the availability of quests and dialogue topics @hdracter
responses to dialogue. Much of this is forced tovalfor
strong cohesion in any authored plot, for exampéeplayer
cannot ask a character about a topic, item or gihest do
not yet know about. By creating an open emergeat pl
structure of local agency incidents guided towandsre
dramatically relevant global agency incidents,®@Engine
aims to allow the player the freedom to choosertbain
path, whilst at the same time guide them on a diianaad
interesting storyline (Figure 5).

Figure 5: ISGEngine Plot Structure

Situation Generation

The ISGEngine was designed to allow for open enmtrge
plot structures with a large amount of agency Far player
whilst being non-disruptive to the experience. Most
interactive narrative models utilise a directorsoime kind
which monitors the player's choices and selects an
appropriate plot sequence for them to follow, hosvethis
does not always guarantee agency and can be disrupt
the immersion and transformation of the experience.
Situation generation allows the opposite of thiswéb of
plot incidents and the required content are creatsd the
player can play the game, moving through the ptatdver
they feel. Instead of forcing the player to foll@wspecific
plot the director will merely guarantee the avaliabof the

plot sequences and provide gentle guidance. Thanmthat
the player can feel in control of their decisiomsl dhe plot
they are following, while safe in the knowledge rehenill
always be an ultimate conclusionfhe way this is
implemented is by using behaviour trees to stractpiot
sequences that the author intends to be followsddapon

a final incident. These trees can then be traversedder to
calculate the current continuity and progress (fédi). The
reason behaviour trees were chosen as opposeq totlzer
technique is that they are very simple and quick to
implement, fast to traverse and are made up of AK® OR
nodes, which is ideal for the incident conditioniregjuired
(Millington and Funge 2009). By measuring the couity
and progress of the different plot sequences trectir can

obtain a detailed analysis of the player's unigoé gath and
can aid and guide the player further. For examplée
continuity of a specific plot sequence is gettiogy] meaning
that either the player is losing interest or canfimod their
way, the director can activate special plot revivaidents
which can invoke a situation such as a chance ngetith
another character which can introduce a new quest o
dialogue topic to get the player back on trackthiéy so
wish. The only real downfall of this technique mat if a
player sets out to break the continuity on purptisen
eventually they will, meaning that a generic, a ib less
dramatic or interesting plot sequence, that is géy@ossible,
must exist. It is assumed however that most play@taot
be interested in doing this.

Figure 6: Plot Sequence Tree

EVALUATION

In order to evaluate this technique a 20 minute @evas
created and both metric and survey data were tetleitom
20 user testers (Figure 7).

Figure 7: Demo Screen Shots

The Demo

In the demo the player was a traveller visitingan for the
first time. There were 7 other characters and warigimple
quests to perform, in the first half of the deme tluests all
involved local agency, however towards the endethvesis a



larger global agency plot sequence involving 3 bé t
characters. This plot sequence consisted of oneactea
attempting to rob a tavern and depending on theedegf
help the player gave to this person and at whantpthie
player alerted the guard if they did, various diéfe endings
could occur including the tavern owner dying, tbharacter
being arrested, that character fleeing and theepléging
arrested. Each player's play through the game was
categorised under one of these endings using aleimp
algorithm which evaluated the incidents which haskrb
triggered. In order to evaluate the situation gatien
technique one of the plot sequences was designdiasat
was relatively easy to break the continuity. If thiayer
follows a certain plot sequence the player is githe
opportunity to help the character attempting to rible
tavern, however if the character misses the oppiytuhe
situation generation creates a chance meeting with
character to give the player another possibilitycomnplete
the quest.

Results

The metric data showed that the plot paths thal @ayer
took varied greatly even when the same ending was
encountered. In the diagram below, the colouredslin
represent the paths of three user testers whaedlumtered
the same ending (Figure 8).
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Figure 8: User Test Plot Paths
CONCLUSION

This study has discovered that creating emergean ggbot
structures is a very difficult task, although it pessible.
With techniques such as situation generation sugbloa
structure can be implemented and its continuitynta@ned.
As future work it will interesting to see how th8GEngine
performed with a much larger plot, as this wouldoiwe
very large plot trees and a level of detail techeiqvould
have to be implemented in order to maintain pertoroe.
One addition which would greatly improve the 1SGHeg
would be to introduce randomly generated game oonte
alleviating the need for authoring, a feature whigtbeing
investigated in current video games (Bathesda 8$2i011).
Interactive narrative is a rapidly growing areatle video
games industry and there will definitely be a placethe
shelves for story driven video games, however thesill
much work to be done.
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