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@MituK

Agent-driven stories Story-driven agents



| TOTALLY HAYE AR OFIFRIOR
OoF WHAT THEY'RKE ALL DOIMG KIGHT RHObl,
=EE HOW I' HOT TAEKIMG FART™
THAT'S HOW YOLU ROl

L

Agent-driven stories



OH,. | HAYE =0 MAMY OFIMIONE OF EVWERY THIRG,
THE MORE ol TALE TO ME.
THE MORE vOW'LL LEARM AEOUT MY WORLD 5 MY AGEMDA.

L

Story-driven agents
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Agent-driven stories Story-driven agents

ThE @
FINIEST ShAb
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Agent-driven stories Story-driven agents

S
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It's a pleasure to meet you,
anyhow."l've grown tired
of the police chief. What's
your'name¢

Flag Poor Response

&l

Microphone
Inactive.




PROC GEN CONSIDERATIONS FOR
AGENT-DRIVEN STORIES VS. STORY-DRIVEN
AGENTS

*Writers vs. Al programmers/technical
designers

*Human social models = communicated
through language




NARRATIVIZING AGENT BEHAVIOURS
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PROCEDURAL CHARACTERS NEED TO BE EXPRESSIVE ABOUT THEIR
WORLD

1 SPACEBODK & & &1 @D TOAY™ = pesowatins SAVE U
4

WHAT'S ON TOUR MINDT

MEEALDDON-0 STATHIM UPDATE
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In Redshirt, easier problem - the world space was other characters and their states.

Procedural characters in a kind of vacuum.
(haha, vaccuum, space, get it?)




PROCEDURAL CHARACTERS NEED TO BE EXPRESSIVE ABOUT THEIR
WORLD

e —_— "
A gred wove of UFOh descended wpon the oy ond s 3 ciwena. Would By survivel

NPC Al plus a query system, inspired by Left 4 Dead - “piles of state”
NPCs react to changes in game state according to sets of rules.
NPCs respond by saying something (preauthored) and/or (new) acting accordingly




CHARACTER CREATION AS A TOOL FOR EXPLAINING

SPACEBDDK

e MEGALODON-3 (seace stamons)
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CHARACTER CREATION AS A TOOL FOR EXPLAINING
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Agent-driven stories Story-driven agents



SEE HOW | ACT IM RELATION TO MY WORLDT
TALE. TO HME TO FIMD QUT
WHAT MY AGERDA REEALLY HMIGHT EE.
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Agent-driven stories Story-driven agents
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Come see us in North
Hall tomorrow!
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Maximizing the Impact of
Generated Personalities \

Tanya X. Short
Captain of Kitfox Games

@tanyaxshort
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REASONING

( * Memories ¥

* Experiences
* Understandings
* Beliefs

[s Meeds, Desires \
* Virtues, Vices, Values
* Moods
* Impulses
# Patterns, Habits

—
Motivations Knowledge

Relationships

(_ _\
* Friends
* Enemies * Verbs
* Strangers * Vocabulary
* Objects * Skills
* Self J L * Limitations
\ S

BEHAVIOUR

@tanyaxshort



Which came first, the reasoning or the behaviour?

The Al is nice to everyone, The Al is Kind
therefore therefore
the Al is Kind. the Al is nice to everyone.

@tanyaxshort



From the player perspective?

the Al is nice to everyone

therefore therefore

the Al is Kind

@tanyaxshort



Behaviour First

Character
Player oo

personality

Characteracts observes
behaviour

"getting to know" a character
a.k.a. "'Show don't tell”

@tanyaxshort



Reasoning First

Character Player Character
acts as observes “has X

expected? behaviour reasoning”

Procedural content = exploring the rules
a.k.a. "it's not random, | swear”
@tanyaxshort



e
# Dwarf Fortress E]m @

Unib Erushbhisek, "“Unib Handleveil', Peasant

Unib Erushbisek has bheen quite content lately.

He is seventy—-four vyears old,. born on the 28th of Sandstone in the year
65.

He is wvery fat. His wvery long sideburns are braided. His very long
moustache 1is arranged in double braids. His medium—length beard is neatly
combed. His hair is clean—shaven. His protruding gold eyes are vervy round.
He has a grating, raspy voice. His upturned nose is extremely long. His
teeth are widely-spaced. His somewhat splayed out ears have nearly fused
lobes. His nose bridge is convex. His skin is peach.

He 1is gtvong quite durable, quick to tire and very slow to heal.

Hé has oog creatzulty,' gre&t 'intuition,' a gébd henoryl and a little

He ic |often nervous. He [pap i He |can handle stress[
He 1c very activel ¢ can be |very happy and optimistic|. e 1kes to try new
|thinEsJ He is [not straightforward|when dealing with others. He often gives
118 ] ]

S uckles a good crack when he’s thinking hard. He [needs alcohol|to get
through the working day. He likes working outdoors| and [grumbles|only mildly
at inclement weather.

.



1. Personalities are Already Subtle

-Personalities take time & effort

@tanyaxshort



If a tree falls in the
forest but players don't
know the tree exists..
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INTEL REPORT
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@tanyaxshort
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Who will be the Sacrifice this Season?
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1. Personalities are Already Subtle

-Personalities take time & effort — beware hiding systems too well

-Subtle behaviour patterns are risky

@tanyaxshort
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Personal Diplomacy: +9
Scheming Bastard: -0
Short Reign: -1 6
Patient vs Wroth: 10
Prestige: +5
Fabulous Feast: +5




1. Personalities are Already Subtle

-Personalities take time & effort — beware hiding systems too well
‘Subtle behaviour patterns are risky — beware "‘normal’ personalities

‘Passivity is hard to see

@tanyaxshort
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Barntadus
Big horns, big fun!

L S S S o L‘J 4

Cows: 779
Goods: 126




1. Personalities are Already Subtle

-Personalities take time & effort — beware hiding systems too well
‘Subtle behaviour patterns are risky — beware "‘normal’ personalities

-Passivity is hard to see — beware avoidant traits

@tanyaxshort



2. Comedy Is Close at Hand




2. Comedy is Close at Hand

@tanyaxshort



2. Comedy is Close at Hand
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2. Comedy is Close at Hand
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3. Reactions >= Actions
CAREER MANAGEMENT i "MONDAY" " := pepsonarios  save oo

21'0CT 2363

TRANSPORTER ACCIDENT CLEANUP SUPERVISOR
0 OF 350 XP NOT YET MASTERED

\

£ BENEFITS THIS IS A RANK O JOB. ad ——
KARMACREDS: +100 Y
SKILL: REASSURING VOICE: +10 ﬂ
SKILL: TEDIOUS PAPERWORK: +10 i !
N » r— "fUll AREINA ﬂ[LﬂTlUNSHlP WITH
LAD PAVOND
sl ]
YOU HAVE INTERACTED TODAY.
COCIAL MAP
4 I
. “ L - a—
d
USE THE CAREER TREE TD P
APPLY FOR A NEW JDB, AND TO —
OPEN CAREER TREE PLAN YOUR ILLUSTRIOUS P4
FUTURE ABOARD THE STATIDN. |
W i E!
TRASHA YDP”
= R . mAINTENANCE DROIDS

ASPIRATION 1 of 3: WHAT IS THIS THING YOU CALL o

...... RUY i —— NARIEE | BISEBEAIR



4. Change it Up
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' Your emissaries approach the -
Varmandi clan, known for its martial
fervor, and for a history of mad
_chieftains. Mad-Blood Orlgandi says, |
“How do I know this is not a trick? |
We Varmandi are better off without }
a tribe, do you not think?”

1. Abandon negotiations. A
2. “Your deeds are more likely to be 4

remembered if you are part of a
tribe.”

3. “Together, we will have
protection from our foes.”

4. “A tribe can support hcrnque sts
more easily than a clan”

5. “When the Varmandi face hard
times, the rest of the tribe can
help feed you

Counter-point

Games with procedural
personalities have

l successfully achieved
subtlety and drama.

Many tribes form in order to

§ better perform heroquests. YOU can't avoid risks

and prepare for the
! | consequences.

@tanyaxshort




1.Hidden personality systems can disappear.
2.Comedy comes naturally.
3.Reactions are economical.

4.Change is gold.

tanya@kitfoxgames.com

@tanyaxshort
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Tarn Adams
Co-founder @ Bay 12 Games
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Crafted items, furniture
Paintings, statues, pottery
Location maps, architecture

Stories, poetry, music, dance

Speech, conversations

Behavior, decisions, strateqgy

eftc.



Knowledge of YWorld State
Events

Locations
People

Relationships
Interpersonal

Property and position
Reputation

Internal

Personality
Beliefs and values
ProfFession and skills



Events
Player
Al

Backstory/LoresIP

Systematized Groupings
story
Biography
Era

etc.
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Statue Book

Player
Event

{Elected Hayor})

AI Ualue
{(Friendship)




Statue Book

Player
Event

{Elected Hayor})

AI Ualue
{(Friendship)

Feedback: Copy Y Feedback: Review




Statue Book

Player
Event

{Elected Hayor})

AI Ualue
{(Friendship)

Feedback: Copy

:i Exposition: Event

Y Feedback: Review

Exposition: Ualue



Statue Book

Player
Event

{Elected Hayor})

AI Ualue
{(Friendship)

‘ ‘ Feedback: Copy
l Betrayed by Player




Statue Book

Player
Event

{Elected Hayor})

AI Ualue
{(Friendship)

Feedback: Copy Y Feedback: Review

Learns the Ualue
of Friendship

Learns that the
Player is Hayor




Events in Play

start End

[HHHH]

Flayer



Events in Play

EHHTHTHTHT

AI Agents




Past Play

CHOHO
History [:F{]F[]

Concurrent Events



Past Play Future



Future

Prophecy



Conceptual Game Objects

Allegory
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Zach Aikman _
Technical Director @ 17-BIT &
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Work in Progress March 2014
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Cellular Automata
I'I'I'I'I"'"""III'IIIEI'I"'I'IEEE'."H"'I"."I'

S glEw
i "5'5::
IEI | EEEEN




Cellular Automata
|

::i'-'-l:l.

lterations Spaciousness




Cellular Automata - Takeaways

e [00 unpredictable without human guide
eUsed as a tool for designers




Cellular Automata - Takeaways

oeStore seed and iterate at runtime
oInefficient - better to generate offline
oStore RLE cell data




Dungeon Constraints

e Levels occupy a fixed amount of space
o Fixed cell dimensions
o Orthogonal exits
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Z-Order Curves -
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Hilbert Curves
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Hilbert Curves

oFilling a 4x4 grid

o[l = [015]

eHilbert functions map
(X,y) coordinates to
path index
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Hilbert Curves

Increase dimension to next power of 2
Randomly offset the kernel

Start at h = 0 and walk the path until it
lies within the kernel

Increment h until the end of the curve is
reached

If h leaves the kernel, pick up when it
comes back on

UBM
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Hilbert Curves - Takeaways

eExperiment with non-conventional methods
eTalking about your findings may lead to others
improving on your ideas
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Contextual Barks

e "I see him!”
e "Help, I'm under attack
e Valve’'s Left 4 Dead

III
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Contextual Barks

eElan Ruskin - GDC 2012

eMaintain a global state of world facts
eMaintain many local states of character facts

http://www.valvesoftware.com/publications/2012/GDC2012_Ruskin_Elan_DynamicDialog.pdf
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Contextual Barks

e \Writers generate dialogue as a pile of rules (query)

IF (levelActiveTime > 300 && playerHealth < 5 &&
isUpgradeltemNearby) THEN “Just in time!”

http://www.valvesoftware.com/publications/2012/GDC2012_Ruskin_Elan_DynamicDialog.pdf




Contextual Barks - Failings

e 100 much complexity
eDifficult to QA / bug test

eBad content pipeline

e Spread across multiple sheets
o Relied on Access Database merging




Thanks!

zach@17-bit.com

@TheZaikman
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FPS

Luiz Kruel
Senior Technical Artist @ SideFX
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Intro

Luiz Kruel - Sr Tech Artist - SideFX Software
Antonios Liapis - Lecturer at the Institute of
Digital Games (University of Malta)
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Project Nautilus

Small Team, AAA Content
Leverage Proceduralism
Multiplayer FPS
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Proceduralism + Al

Automate the Input
Map Generator

Blind email into
academia ether
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Sentient Sketchbook

Constraint based evolutionary map
generator

sentientsketchbook.com
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......
.....

Modifications Sl

2nd Floor i BN o

...........

Evaluations

Entrances i i
Open Air Constraints

............

Wall Constraints
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Output Data

E - Entrance

A - Stairs/Jump Pad il..5.4
S - Spaw e
W - Weapon T
- Open Fooenn i
E....#§

# - Wall : p
/ - Second floor open $.5...8
§WS S8
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Input Data

args|[ 'mapSizeX'] = '5 ST
args['mapSize¥'] = 'S ok 1.t
args['minStairs’'] = '1 [2h 2.4et
args['maxStairs'] = '2 :.na-hf
Args['minSwitches'] = "1° ._H-b-t
args['maxSwitches'] = "2° 12k 5ot
args [ 'minwWeapons'] = ‘1 ”::
args | 'maxWeapons'] = _EE:M
arga['minEntrances’'] = '2 Bl ot
args [ 'maxEntrances'] = "4’ Bl 10.0¢
args["'symmetryType'] = "-1' Bliiae
args['biasOpenhir'] = 3' [ 12.at
args['population'] = "200' [ 136t
args [ "'maxGeneration'] = "50' .,:-,I-I..m
args['mirrorEntrances'] = '0 L2 15:txt

k160t

Args [ 'outputFolder'] = ", ftower 3/'
aArgs['numPuns'] = '30
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Additional Output Data

original chokepoints deadends crossroads
— I Safety Matrices
elas 1. 38 Roecoo0no00 0000000000 0RO Exploration

3. ... RRaEE

fRdoEiEENRdE

ARERRRRRERRN 10 QO ) 1 1] i ]
JEIRN. . BE. . B OO0 1] OEOY 00 GRGC
FelWeon..0.7. 8 101 Jai)

fFF.F F....F

18 ..iIS. K1 10010 . 10 000l

TNl 0 10000 | il TaRelafuliy il

F.abBREERRGE Qo000 00L 1 10
EANNERRIAEE]

VI IITIINT] ) Ii] | 020000000000

( TFFENITITY
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Making Sense of the Data

FHEERF
...8#%
#..%#.E
FWE. . F
f.5..1%
g
Y
FHERTR
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A =
He e e

=l

s
$= e e e i T Sk
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Great Room, Now what?

Reverse Approach
High Level Input
Flow Control




Parse The Map Shapes

Height based on Color
Calculate Dimensions
Door Placements




Get Rooms Back




Extrude Shapes
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Place Gameplay Objs
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Results
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oy
Wilkrrery

Al Clannwy

%

WP Corrie o

W Ad e = L import [ Save All
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Thanks!

luiz@sidefx.com
@luizkruel
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Pseudo is your Friend \

N 4

Tyler Coleman
Founder @ Retora Games

- y |
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Pseudorandom Number Generation




Use Pseudo to your advantage
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TOUR OF ACCOUNTING

OVER HERE
LJE HAVE OUR

RANDOM MUMBER
GEMERATOR..

NINE NINE
NINE NINE
NINE NINE

THAT'S THE
;3;}_ PROBLEM
: WITH RAN-
THATS s
RANDOM?  DOMMNESS
YOU CAN
L MNEVER BE

Transformation
function
Initialization Qutput
Seed function »| state function

= Random bits

PRNG
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Now more than OS Time!




Let the user input a seed
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Input a Seed

®  Dwarf Fortress
FPS: 188 (48> Enter T@ CREATE THE WORLD-

Create Hew Horld

§363% pandom ¢ LARGE REGTS
eed: andom
Dimensions: G65x65 MEDIUM ISLAND i o sl
Random Hame MEDIUM REGIOH
SMALL ISLnBD FCOShotgun _
e: Enter advanced rarameters SMAOLL_ REGIGH
gggk%%ﬁ %%E?gﬂ Leave blank for a random seed
H t Last P Set CREATE WORLD HOW - ﬁgEg3§§E?gH
a= BW Param se as aram et - . '
CI Gopy param set Last Seed: 1765740878 Cusion | Generate Structuresionl - | Horld Tupe! Default
d: Delete param set Last History Seed: 1662257745 LARGE ADVENTURE
8293: Scroll Last Name Seed: Z63RATR1T3 ULTIMATE Millages, dungeons eto
t: Enter title Last Creature Seed:3316288834
H: Use random name
n: Enter custom name
&f ggge;aggggugegge@ | Allow Cheats: OFF | Bonus Chest: OFF
B T Ene man i Davane. Cormands like Aganemode, <
F& to save the world rarams.
s8¢ t Do

Create Hew Horld Cancel



Use their input
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Character
Creation

*Images are suggestions
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Loading Screen

-

 mEe68299

LOADING.




Break seed into sub elements




1 {2 X6) 4




Treat the seed like a flexible number




1 {2 X6) 4




10/050
5

1 n 7

(5)46) >




Seed from many values
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X: -755 ¢.05q;§5n 7: 1541 v

. . 755, Y- 5395, Z: - X: -5861. Y- 759, Z: -929

Vector3 to Seed: Seed: 3075553951541 Seed: 3586107590929

1st digit- Octant ID

X* digits per X,Y,Z

*Can use 5 digits per if
int64 seed is possible




User ID for Seed
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UDID

2b6f0cc?04d137be2e1730235/5664094b831186

¢ © 3G.all2G.all 71% i@ 3:10pPm

Getting Unique ID of Android Device Programmatically

Getting Unique ID of Android Device

Your Device ID Address: 667bfd7b08bb71d2

MAC Address
(Media Access (Control Address)

00 | AO cc|23 AF | aA

l\l}fenclar# J‘Q:LL_’/'

oul UAA

(Organizationally Unique ldentifier) (Universally Administered Address)

An IPv4 address (dotted-decimal notation)

172 . 16 .254 . 1
¥ ¥ \ 4 \ 4

10101100.00010000.11111110.00000001

L J 1 J

| 1
1Onc—z byte =Eight bits

I
Thirty-two bits ( 4 * 8 ), or 4 bytes
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Lifetime Seed
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[91

L

r_’__-'] Indiga pation

This flask contains a swirling indigo
liquid. Who' knows what it will do
when drunk or' thrown?

DROP THROW DRINK

‘Bial 1at.

You now have indigo pation.

=

| -r
=

UBM
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PCG Shotgun Contact Info: \

@TylerMakesGames

@tanyaxshort

@bayl2games

@Iluizkruel

@TheZaikman P
@MituK

5F
UBM
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