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a Tale of Two Media

Films have High Aesthetic
and Affective Content

Games are Interactive

* Dynamic user-centric e Traditional Media (Film)

b

environment

* Games are striving to
achieve a filmic experience

— Cut-off scenes, improved
visuals

— characters’ strong identity

'/ Teesside
University

have achieved recognition
through their aesthetic
qualities, all their
production process is
controlled (from
scriptwriting to editing)

No interactivity (content
generation issue, narrative
consistency issue)



Key Idea #1: What’s in a Story?

 Astory can be described
as a sequence of causally
connected actions

* Al techniques such as
Planning which generate
action sequences
towards a world state
can be used to generate
stories
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From “story” branching
to Interactive Storytelling

Re-Planning

Fixed decision points
Explicit graph

Limited number of branches
No “back-tracking”

Dynamically generated
(implicit graph)

Can generate many variants
from the beginning

Can accept input at each level
Can regenerate dynamically
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IS versus standard Game Al

* Fine-grained planning of  « Coarse-grained planning of

act@ons (each individual actions (levels, scenes)
action) * Characters are mostly

* Characters follow a reactive
glObal story plan, oran  « \When/if characters have
mlcﬂJII-ledual planh(mleh) I plans, these are local,
which covers the whole task-specific and do not re-
story plan

* Characters can re-plan
(dynamic environment,
user intervention ...)
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IS Generic Architecture

Current Plan

to) t(1) t2) 3) t(4) t(n-1)

gk - <

NARRATIVE ENGINE - (PLANNER)

t(0)

~\
(OPERATOR lend-moncy-dnlenl-on-nmgel JnO’lﬁAl‘Oﬁ bo«ow-mon.ym-ry-of—dskl
(OPERATOR borrow-money-confident-repay (| (OPERATOR lend-money-as-favour
£ ‘precondition iprecondition
(and (offered-guarantee-loan A B5) ( (and (point-ofwiew S-victim) . )
(point-ofview A) . ) seffoct

offoct (and (sealod-bond-overdoan S A} )
{and (sealed-bond-overdoan S A) . ))

INITIAL KNOWLEDGE BASE
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Action t(n-1)

ANIMATION CONTROL

3D VISUALISATION — UNREAL™ GAME ENGINE

Predicates,

(domain (define (MerchantOfVenice)
[ pradicates
(recelved-oansequest 7c1 7¢2 . char 71 - location)
(oMered-guarantee-oan 7¢1 7¢2 - char 7 - location)
)

WORLD STATE
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IS Generic Architecture

ANIMATION CONTROL

Current Plan

t0) (1) t2) Y3) t4)

t(n-1)

Gl - 4

t(0)

NARRATIVE ENGINE - (PLANNER)

(OPERATOR lend-money-dnlenl-on-nmge] InOPlRAI’OR borrow-money-wary-of-risk 1

~\

(OPERATOR borrow-money-confident-repay
‘precondition
(and (offered-guarantee-loan A B5)
(point-ofwiew A) . )
offoct
{and (sealed-bond-overdoan S A) . )

(| (OPERATOR lend-money-as-favour

iprecondition

(and (point-ofwiew S-victim) | )

weffoct
(and (sealed-bond-over-oan S A)

))

INITIAL KNOWLEDGE BASE

Teesside
University

3D VISUALISATION — UNREAL™

GAME ENGINE

Predicates,

(domain (define (MerchantOfVenice)
[ pradicates
(recelved-loansrequest 7c1 7¢2 . char 71 - location)

(oMered-guarantee-doan 7¢1 7¢2 - char 7 - location)

)

WORLD STATE

User Input
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IS Generic Architecture

ANIMATION CONTROL
Action t(n)

Current Plan

to) t(1) t2) 3) t(4) t(n-1) t(n)

Sl - 4

NARRATIVE ENGINE - (PLANNER)

3D VISUALISATION — UNREAL™ GAME ENGINE

(domain (define (MerchantOfVenice)
t(0) Predicates, (pradicates
(recelved-loansrequest 7c1 7¢2 . char 71 - location)
(oMered-guarantes-doan 7c1 7¢2 - char 7 - location)
™ )
(OPERATOR lend-money-intent-onrevenge 1 J (OPERATOR borrow-money-wary-of-risk 1
ppeassdte - . pprqaandie i WORLD STATE i kst
(OPERATOR borrow-money-confident-repay (| (OPERATOR lend-money-as-favour p
£ ‘precondition iprecondition
(and (offered-guarantee-loan A B5) ( (and (point-ofwview S-victim) | )
(point-ofwiew A) . ) weffoct
offoct (and (sealed-bond-over-oan S A} )
{and (sealed-bond-overdoan S A) . ))

INITIAL KNOWLEDGE BASE
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(Current) Gameplay Problems

* There is no real Interactive Storytelling genre in
current gameplay philosophy because

— Conflicts with the centrality of the player (who is the
story’s hero — if there is one)

— Traditional gaming experience is conceived of as
keeping the user interacting (few exceptions:
simulation, God games ...)

* New ‘filmic’ game genres (e.g. Post-Sims ™))

nnnnnnnnnnnnnnnnnnnnnnnnnn
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Three Case Studies

1. Blur the film / game distinction: Machinima-like
approach

2. Use Interactive Storytelling techniques for Game
Design instead of gameplay

3. Quantum Leap: explore future game genres:
Immersive Interactive Storytelling

nnnnnnnnnnnnnnnnnnnnnnnnnn

TS CEBECSOI0

CESA Develop




1. FILM-LIKE GAMING
ENVIRONMENTS
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The Merchant of Venice
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Porteous, J., Cavazza, M., Charles, F.. (2010). Narrative Generation through Characters’ Point of View. In
Proceedings of the 9th International Conference on Autonomous Agents and Multi-agent Systems (AAMAS 2010).
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iris-demo-antonio-risk-taker.wmv
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A

Key idea #2: Narrative Generation is
the basis for Interactive Storytelling

Narrative Generation is
the process by which a
consistent sequence of
actions is produced from
their logical description

A new action sequence
will be produced from a
new world state

eeeeeeeeeeeeeeeeeeeeeee
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Narrative Modelling

* We start by modelling the set of narrative
actions as they happen in the ‘default’ story

 We then extend this description to incorporate
alternative actions

— that makes possible the generation of consistent
variants

* (in olde terminology) “Authoring for Procedural
Generation”, “Control by Design”

eeeeeeeeeeeeeeeeeeeeee
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IS Design Principle ...

1. Model baseline story ifizt == 2 -'g —e ¥
r=d _——

2. Add new potential actions = = ol e i

(NOT alternatives to specific m w ol o -

baseline story actions) L =

3. Narrative Generation
can now produce multiple
variants
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[ AUTHORIAL CONSTRANT ]
SEALED-BOND-OVER-LOAN SHYLOCK ANTONIO VENICE-RIALTO

[ NARRATIVE ACTION ]
ASK-TO-BORROW-MONEY?2

[lo-PLANNER] :
firom-PLANNER] ASK-TO-BORROW-MONEY2 ANTONIO SHYLOCK BASSANIO VENICE-RIALTO CST-SEALED-BOND-OVER-LOAN SHYLOCK ANTONIO VENIGE
RIALTO

icaRiallo2Right
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Action Description

(OPERATOR borrow-money-confident-repay (OPERATOR borrow-money-wary-of-risk (OPERATOR lend-money-as-favour (OPERATOR lend-money-intent-on-revenge
iparameters :paramaeters paramotors iparameters
(?c1 ?¢2 7¢3 - char 71 - location) (7¢1 7¢2 7¢3 - char 71 - location) (?7¢1 7¢2 - char 7| - location) (?¢1 2¢2 - char 71 - location)
:precondition :precondition :precondition sprecondition
{and {and (and (and
{=?c1 antonio) (= 7¢1 antonio) {= ?c1 shylock) (= ?¢1 shylock)
(= 7c2 shylock) (= 7¢2 shylock) (= 7¢2 antonio) (= 7¢2 antonio)
(= ?¢3 bassanio) (= 7¢3 bassanio) {responded-toJoan-request 7c1 7¢2 71) (responded-to-loan-request 7c1 7c2 71)
(received-offer-ofdoan 7ct 7¢2 71) (reassure-concerned-friend 7¢c1 7¢3 M) (point-of-view shylock-victim)) (point-of-view shylock-ruthless))
(point-of-view antonio-risk-taker)) (point-of-view antonio-victim)) effect :effect
offect :effect (and (and
{and (and (sealed-bond-over-loan 7c1 7¢2 7)) (sealed-bond-overdoan 7c1 7¢2 71)))
(sealed-bond-over-loan 7¢2 7c1 1)) (sealed-bond-over-doan 7c2 7¢c1 7))

(sealed-bond-over-loan shylock antonio)

* Narrative Actions can be described as Planning operators, with their
pre-conditions and effects

* \Variants can be easily described for each action, which differ in
means employed to achieve change, applicability conditions

 Example shown: different perspectives on a loan (risk-taking, hidden
agenda...)

Compile -Future Entertainment-

b g o, CEBPEC2010

(€SA Developers Conference




e S S AR L
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Mapping Narrative actions onto physical actions

Dramatisation of
Narrative Action t(n)

* Narrative Generation operates at the level of generic actions
 These have to be instantiated as physical actions
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Key idea #3: Controlling Story Dynamics

* Narrative = actions + pace
* Generating a narrative means generating the sequence of actions

that constitute its backbone

— and this is why Planning is so popular as a technology, because it
generates a sequence of actions progressing the world state towards a

given state
 The next challenge is to control “pace”, the dynamics of actions ...

Compile -Future Entertainment-
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Joint work with Eidos Interactive

2. INTERACTIVE STORYTELLING
TECHNIQUES FOR GAME DESIGN
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The Problem

* Exploring Interactive Storytelling for current
game genres

 Hitman ™ : has narrative aspects, and Hitman ™
has to elaborate various plans to achieve its
mission objectives

* However: Hitman ™ is the player character, there
would be no gameplay if solutions were
automatic!

nnnnnnnnnnnnnnnnnnnnnnnnnn
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Storyboarding ...

Original design documents courtesy of ... ruwre Entortainment.
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Generation of Game Level Solutions

Domain Storyboards

. Solution Generation :
Implementation Generation

e |

!"M

States

Panel
Sonls Templates
Beliefs P

Actions: HSP:
Strips operator Heuristic Search Planning

Compile -Future Entertainment-
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Plan-based Solution Generation

Solution Generation

Step-by-Step Plan View

i Goal Node
Initial State
+ Go-To(HM, floor1)
Go-To(HM floor2)
+ Enter-Room(HM kitchen)
+ Enter-Room(HM, laundry)
+ Enter-Zone(HM,lounge)

Update Actor / Environment
( location, beliefs, goals,...)

Storyboard View

Pizzi, D., Lugrin, J.-L., Whittaker, A. And Cavazza, M. Automatic Generation of
Game Level Solutions as Storyboards. IEEE Transactions on Computational Intelligence and
Artificial Intelligence in Games, in press
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Storyboard Generation

Heuristic Search Planner

O : . ..
Selection of Action Panel Template Instantiation

@ (e

Action : Panel Template :
Disguise-As(HM,casino-guard) HM'DiSQUiSing
Actors Layer: World State
Pre-Conditions: ctors Layer:
Inventory(HM,casino-vest) Disguised(HM,casino-guard) Inventory(HM,casino-vest)

Add-List: Environment Layer: Disguised(HM,none)
Disguised(HM,casino-guard) Location(HM,room) Location(HM,room)

Delete-List )
Disguised(HM,none) Atmosphere Layer:

Disguised(HM afrikaaner) Fire-Alarm(floor7,on)
Disguised(HM,casino-staff)

Fire-Alarm(floor7,on)

Panel Template Generation

Compile -Future Entertainment-
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Storyboard Generation

Panel Template : o
HM-Disguising
Actor Layer
Disguised(HM,casino-guard)

Environment Layer
Location(HM,room)

Atmosphere Layer

Fire-Alarm(floor7,on) o T ——

Storyboard

b g e, ' CEBEC20T0
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Situation Example

ete.

Compile -Future Entertainment-
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Plan Progression: visualising gameplay?

1024 A
(37) HM Shoots the SHEIK
512 - LTM" Py —
Q 2 NN
256 - 1' dl .19"?\? ‘
A1 ) W ¥ 45
- - Js‘[
128 Effect:

(16) HM Strangles AFRIKAANER

g

Heuristic Value
w
N

16 1 Ll (39) Bomb Blows SCIENTIST Away

%, O\
8 1 - = "> A .-&

$y
‘ l!:;{'iz‘ ¢ 2k |
4 h > N =, - —L, .s‘
2 Eftccc
status (SCIENT v dead) J 929090909090 Ctcecceees="”

1 X

1234567 8 9 10111213141516 17 18 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Operator Applied
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Lessons Learned

* |f the system uncovered new possible level
solutions ...

e ... this means that in current game design not all
solutions are visible / controllable from a design
perspective

* So, why be afraid of Narrative Generation?

eeeeeeeeeeeeeeeeeeeeee
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3. IMMERSIVE INTERACTIVE
STORYTELLING
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Holodeck ™ -like Systems
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CaveUT™ Architecture

i Video wpnon
! fstereo or not)

LN NNy Sorvarns
(IS engite, Al Plarrer, ofo )

- - -
'
'
'
'
Unroal™ chents ' y ,
! |ORAD PCs geniocked) - VIRFW sorver
1 '
'
'
'
'
'
Trackers cala M

{sent to VRPN servor 2y the rockans)

"
Unmes " senvie

Unreal Tournament is a Trademark of Epic Games
CaveUT is a Trademark of PublicVR

Compile -Future Entertainment-
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CaveUT™

* Unreal Engine ported to multi-screen display
with real-time head tracking and wand
controller

* Developed by PublicVR (www.publicVR.org)
e Stereoscopic extension by Teesside University

* Real-time, immersive, stereoscopic
visualisation and interaction based on the
Unreal Engine

eeeeeeeeeeeeeeeeeeeeee
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Immersive Interactive Storytelling

Emotional
Categories

Emotional Impact
of User Interactions

Emotional
Planner

Action Controller

haracter Actions

Visualisation Engine (Unreal™ Engine 2.0)

Lugrin, J.-L., Cavazza, M., Pizzi, D., Vogt, T., and Andre E., 2010
Exploring the Usability of Immersive Interactive Storytelling
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Interacting with objects

Interacting with Characters

Compile -Future Entertainment-
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The Narrative: Madame Bovary

MADAME

BOVARY

PELES I PN IMVE

LUSTAVE FLAUBER]

SUOWIWOY) BIP3WINIAN

00

Marc Cavazza, Jean-Luc Lugrin, David Pizzi, Fred Charles:
Madame Bovary on the Holodeck: immersive interactive storytelling.
' V Taoscide ACM Multimedia 2007, pp. 651-660. 2 3

§ University | CE@EC QO] O
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Interactive Madame Bovary

Charles's General POPULARITY

HSP Planner beliefs beliefs {(Rodolphe, HIGH)

T ATy INSIDE (Charles, HOUSE) (ggnULALRng
(Charles, Emma, LOW) POPUARTY, e

(Emma, LOW)

Rodolphe

Emma

Charles Actions
Plan

Generation

Actions
Outcomes

Heuristic
Evolution

Rodolphe’s ',_.....:...-.--.-__ Emma’s

beliefs "--.. beliefs
) SEEK-PRESENCE AEEINITY *s, EMBARRASSMENT

(Rodolphe Emma, HIGH) (Emma, Rodolphe HIGH] ¢ (Emma, HIGH) |
) § e CEBGC 2010
University
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bov-baseline1of2.wmv

Type: Action @ . A" "»'ﬁype: Interpretation

Conditions: o, Conditions:
Exe-Cond:

Exe-Cond:
Inside (E HOUSE) Inside (E,HOUSE)
Inside (R,HOUSE)

Not Inside (C,HOUSE)

. Pre-Cond:
A 7 Excitement (E, HIGH) ~
Pre-Cond:

’\ Affinity (E, R, HIGH)
Adultery-Accepted-Risk (E, C, HIGH)
Affinity (E.R, MEDIUM)

Add-Llst:
Effects: Affinity (E .L, LOW)
Add-List: Adultery-Accepted-Risk(E, C, HIGH)
7 Affinity (€.R,HIGH)
~ _Excitement (E, HIGH) _ .’
Womanhood (E, HIGH) - ‘ Del-List:
Seek-Presence-of (E, R, HIGH) - - WL «

Pride (E, HIGH)

. Affinity (E.L, MEDIUM)

S ke Affinity (E.L, HIGH)

Delete-List: Adultery-Accepted-Risk (E, C, LOW)
Affinity (E, R, MEDIUM) S Earaat Adultery-Accepted-Risk (E, C, MEDIUM)
Womanhood (E, LOW) i N ‘ Pride (E, LOW)

Womanhood (E, MEDIUM) : Pride (E, MEDIUM)
Seek-Presence-of (E, R, LOW)

Seek-Presence-of (E, R, MEDIUM) + % X Add-Goal:
Excitement (E, LOW) ol Satisfaction (E, HIGH)
Excitement (E, MEDIUM)

Add-Goal: nil \ Del-Goal: nil
Del-Goal: nil /

E =Emma | C= Charles (Emma's husband) | L= Leon (Emma’s ex-lover) | R =Rodolphe (Emma’s new lover)
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[y T r—m—

INCREASES-ADULTERY-RISKS-TAKING
GIVES-FRIENDLY-WAVES-TO-RODOLPH F.-
ACCEPTS-CONVERSATION-RODOLPHE |
Dls..\n'onr\"l't:n-lN-CH,\Ru:s-

SAYS-STHG-IN-CONFIDENCE-RODOLPHE

FEELS-HATRED-TOWARD-CHARLES

ACCEPTS-RODOLPHE-OUT

MAKES-LOVE-DECLARATION-TO-RODOLPHE

-

KISSED-BY-RODOLPHE

PHYSICAL-CONTACT-WITH-RODOLPHE

-

IN-LOVE-ATTITUDE

EMBOLDENED-BY-LOVE

ANXIOUS-OF-LOOSING-RODOLPHE
OFFERS-GIFTS-TO-RODOLPHE

JOY-OF-LOVE

COMPLAINS-ABOUT-CHARLES | g~

Interaction

LOSS-OF-INTEREST-IN-MOTHERHOOD

INCREASES-ADULTERY-RISKS-TAKING

GIVES-FRIENDLY-WAVES-TO-RODOLPHE

ACCEPTS-CONVERSATION-RODOLPHE
FEELS-HATRED-TOWARD-CHARLES
SAYS-STHG-IN-CONFIDENCE-RODOLPHE

ACCEPTS-RODOLPHE-OUT

KISSED-BY-RODOLPHE

=

PHYSICAL-CONTACT-WITH-RODOLPHE

e

MAKES-LOVE-DECLARATION-TO-RODOLPHE

--lN-L()\'E-A'I‘TI'I‘lil)l-:

_ilmn0|.nn:\‘r:n-m'-|.ovn
SELF-CONTROL

-(‘o.w.\nsukf\'nox

-Rli(}l{li’l‘s-l-‘Al.I.IN(;-I-'()R-RODOI,I'Hl-.'

[ EMPHASISES-MOTHERHOOD

-+

PLEASURE

Local Goals

| Action Operator
Interpretation Operator

’

Teesside
University

O——New Local Goal ——Local Goal Reached and  [J——Belief Modified '
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“Emma, | do not love you"
\" 'l'

Interaction

Operator 4

Operator 3 | Interpretation

Cavazza, M., Pizzi, D., Charles, F., Vogt, T. and André, E., 2009. Emotional Input for Character-based
Interactive Storytelling. In: Proceedings of the 8th International Conference on Autonomous Agents
and Multiagent Systems (AAMAS), Budapest, Hungary, May 2009, pp. 313-320.
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User Interaction Paradigms

Actor mode:
plays as Rodolphe

Ghost mode: free ride

Teesside

>
| 74 . .
'/, Universit



Interactions in Ghost Mode
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User Interaction (speech)

Emotional Planner

Affinity(Very-Positive)
Curiosity(High)

Emma's Beliefs

Emotional Speech Recognition System
Positive-Active

Valence
Emotions

Positive
Passive

Arousal

Planning

Expectations

Audio Negative ' Negative Positive-Active
Segmentation  Features Passive Active

E ti
Kirction Emotion

Classification

Participant talks to Emma “Positive” Feedback Animation Action “EMMA_MENTIONS_LOVE”

Compile -Future Entertainment-
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A0 0ONore 000 +
B0_ENMADDNons D0OD «

OFYFER-GIFT-TO-R

Compile -Future Entertainment-

epeC>010

(€SA Developers Conference




User Interaction (physical)

Emotional Planner

Planning

Emotional Category:
“Positive-Active”

......
-----

“Positive‘: Feedback
Recognised Action : Animation Generated Action :
“EMMA_RECEIVED_GIFT”" : “EMMA_MENTIONS_LOVE"

;
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Narrative Objects
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User Experiments

e 38 subjects (20 male, 18 female), av. age 30.6
years

* all types, not necessarily gamers

e Session: av. 45 mn:

— 10 briefing, 10 VR practice, 6 + 6 experiements, 15
qguestionnaires filling

nnnnnnnnnnnnnnnnnnnnnnnnnn

b g e, CEPEC0I0

CESA Develop




User Experience: what they do

[ ACTOR MODE
B GHOST MODE

11.4

Time Watching Actor (in%) Touching Non-Reactive Objects
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Navigating stage and story

] ACTOR MODE
B GHOST MODE
B BASELINE STORY

Duration (Seconds) Distance Covered (Meters)
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User Interactions

£ ACTOR MODE
B GHOST MODE

Non-Verbal Influences (NVI) Verbal Influences (VI)
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User Influence
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ITC/SOPI Questionnaire

spatial presence  engagement ecological validity negative effects
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3 Teesside Questi(.)nnaire used courtesy of ceaec QO—I O
/ Universitg J. Lessiter and J. Freeman
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Conclusions

* New technology that can support novel gaming
genres

— depend on other emergent technologies: speech
recognition, 3D visualisation ...

* Change of perspective in Game Al: knowledge
representation more important than algorithms
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Announcement: FDG 2011

FDG

An international conference covering the
spectrum of digital games research
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INTRODUCTION

FDG 2011, the International Conference on the Foundations of Digital Games, is a focal point for academic efforts in all areas of
research and education involving games, game technologies, gameplay and game design. The goal of the conference is the
advancement of the study of digital games, including new game technologies, capabilities, designs, applications, educational uses, and
modes of play.

FDG 2011 will include presentations of peer-reviewed papers, invited talks by high-profile industry and academic leaders, hands-on
tutorials and topical paneis on a range of subjects related to games research and education. We invite researchers and educators o
share insights and cutting-edge results relating to game technologies and their use.
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