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What Is the year 2008 ?
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STAR WARS: THE FORCE UNLEASHED  LucasArts

DOOM RAGE
EVE Online
BOOM BLOX
Halo3 :
SPORE
FAR CRY 2
MERCENARIES 2

ASSASSIN’S CREED

CIVILIZATION

: HALO 3 Al
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(1) Spore
(2) Far Cry2

(3) Assassin’s Creed
(4) Halo3
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(Procedural)
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Procedural Contents Generation  Procedural Al
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void gen(){
if(unit_length >MAX_LENGTH) { add_stem(); return; }
add_rings(current_stem);

if(steps > 1000);return;

R
}

int make(){ gen(); return; } '

2003, Youichiro Miyake
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(Procedural Contents Generation)



CG

(Procedural)

Procedural

Al




Procedural Texture
Deformable Model

Animation Synthesis

Al Procedural Al

City Generation
Story Generation

Artificial Societies

% Earth Simulator




FC SFC SS, PS  PS2,GC,Xbox Xbox360, PS3, Wii

Hardware 1999 DC 2005 —
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Procedural A













Spore

SIGGRAPHZOO?
SIGGRAPH2007
SIGGRAPH2007

SIGGRAPH2007
GDC




Spore

IGDA
http://www.igda.jp/modules/mydownloads/

Andrew J. Willmot SIIGRAPH2007
http://www.cs.cmu.edu/~ajw/s2007/




(1) Spore
(2) Far Cry2

(3) Assassin’s Creed
(4) Halo3

()



SPORE

http://pc.gamespy.com/pc/spore/853810p1.html

SPORE
Procedural Music in SPORE
https://www.cmpevents.com/GD08/a.asp?option=C&V=11&SessID=6426
Kent Jolly (Audio Director, Electronic Arts), Aaron McLeran (composer, n/a)
2 20 12 13
West Hall, 2024




(Ambient Music)

never repeat

Procedural Music
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http://www.forest.impress.co.jp/article/2000/02/25/dancemusic6.html




Spore

(Pure Data)




Pd

> Pd

> Miller Puckette

> Untitled-2* - /fhome/... T oo

File Edit Put FRnd Wndows Media Help

Bang

http://ja.wikipedia.org/wiki/Pure Data
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(EA + Maxis)










SPORE




The Beat Goes on: Dynamic Music in Spore (GameSpy)
http://pc.gamespy.com/pc/spore/853810p1.html

DAVID COPE
http://arts.ucsc.edu/faculty/cope/

Pure Data
> Miller Pucket’site http://crca.ucsd.edu/~msp/

> bang | pure data (pure data )
http://pd-graz.mur.at/label/book01/bangbook.pdf

) PD

http://puredata.info/
http://ja.wikipedia.org/wiki/Pure Data

http://megaui.net/ossdart/wiki/Pure Data

The Jazz Language
http://www.amazon.co.jp/Jazz-Language-Dan-Haerle/dp/0760400148




Pd

CG
(PD/GEM)

GEM



PD
MillorPucket
Max/MSP
Max/MSP Max IRCAM

MillerPucket DavidZicarelli

Zicarelli
Pucket UCSD

Mark Danks http://www.danks.org/mark/ SCEA
CG GEM

(1)

PD

Max/MSP
PD



(2)

b Computer Music CharisDodge, Thomas A.Jerse
» Composing Music with Computers
> The Algorithmic Composer David Cope

1)

» Set Theory

http://en.wikipedia.org/wiki/Musical set theory

b Formalized Music lannis Xenakis



(3)

b KoanPro SSEYO
BrianEno

> M Cycling74
http://www.cycling74.com/products/M

> Max/MSP Cycling74
http://www.cycling74.com/products/maxmsp

) JMax IRCAM JAVA
http://freesoftware.ircam.fr/rubrigue.php3?id rubrique=14

> Open Music(IRCAM)

http://recherche.ircam.fr/equipes/repmus/OpenMusic

> SuperCollider

http://www.audiosynth.com/

Pd



(4)

- PD, PD/GEM, Max/MSP-

IAMAS IAMAS

ICMA International Computer Music Association
NIME International Conference on New
Interfaces for Musical Expression



(1) Spore
(2) Far Cry2

(3) Assassin’s Creed
(4) Halo3

()



FAR CRY 2

FAR CRY 2
Procedural Data Generation in FAR CRY 2
https://www.cmpevents.com/GD08/a.asp?option=C&V=11&SessID=6240
Dominic Guay (Technical Director, Ubisoft)
2 21 9 10
North Hall, 132




(brute-force)
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Far Cry 2

FPS FarCry2 (4gamers)
http://www.4gamer.net/games/047/G004713/20080222019/




FC2
Mature pipeline !



Don’t think because you have a proof
of your concept it means you can do on time !



Have fallback !



Rushing into a wall (

Ly







FAR CRY 2




sky procedural rendering
http://ati.de/developer/dx9/ATI-LightScattering.pdf

FPS FarCry?2
(4gamers)

http://www.4gamer.net/games/047/G004713/20080222019/










(1) Spore
(2) Far Cry2

(3) Assassin’s Creed
(4) Halo3

()



Assassin’s Creed

ASSASSIN’S CREED ;

Taming the Mob: Creating believable crowds in ASSASSIN’S CREED
https://www.cmpevents.com/GD08/a.asp?option=C&V=11&SessID=6996
Sylvain Bernard (Animation Director, Ubisoft Montreal),

James Therien (Technical Lead for crowd gameplay, Ubisoft Montreal)
2 22 10 30 11 30
North Hall, 132




(1)
(2)
(3)
(4)
()
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(1)
(1)

(V)
V)

(1)

Hinge Bones



ng the character
. g Creed
* Hinge Bones P e
= Sympila: phipsics: wind. gravily, momentum 4 e aﬂn_htun ~55
= \No eollisions. Uses constraints - Head ~35
= Fiar hath vl robss — Procedural ~ 40-80










Step2:
Step3:

— Obifects waypgints and

Metalinis
» Object waypnints are
SifEe connaciivty info
« Metsiinke encodes more:
compiEx panreciivity (o
Jumps |Saaens, Do
(=i




. .heractton with environmen

resassins Cre

o Genesated rdats fr




(2-11)

A4



(2-11)

X




Interaction with environmen :
Assassin's Creed
« Level-design and navigation.
- Crowdflows
« Nawvigation highway
« Makes wandernng very cheaj
Jeary useful also for fles
e il
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Essasmn = e

« Spawning n Ciies

= You nEea D 56

nasad o see T N




A Crowd densit

Asssesin's Creed

» Solution: The blob

P

— Pick closesttiangie ona 2




3

Entity buil

— Mixing attributes on spawning
— Endiess possibiltties
= Head structiwe. facial texture . skan
color, body texture, mals. famale
military, thin, fat. tall, shon

accessories, Al reactions, voics tone




(4)




(4)




| Interacting with the crow
: Asgassin's Creed

» Reaction system
~ Communicating design {o programmers
« Using fake footage of the different reaction

sCenario Reaction

design videos

—r

Faaction - S P st ¢
- MeaCuon are cComposedq o

* Ndividual reaclion
« Sound act Jany COfmirg out of a "_:'.L-’._f'_{'f l”wr',
100 possibilities
« Different reaction intensity
- f‘.«l{:} st of event possibities Reaction

: g in game videos
Fake comment sharing between NPC ;




1)

2)

'« Crowd composition
4 — Game play crowd

Bawa valking crowds
Bench

Manks

Baagars

Military satrogs

OH dities

Tugs
Trouble makars
JAr CArers
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Assassin’s Creed

GameWatch
http://watch.impress.co.jp/game%2Fdocs/20080118/canada.htm




ASSASSIN‘S CREED (GameWatch)
http://www.watch.impress.co.jp/game/docs/20080223/assasin.htm




(1) Spore
(2) Far Cry2

(3) Assassin’s Creed
(4) Halo3

()



e

a Crog, Oid Tricks: Running Halo 3 \Without a Hard Drive

http://www.bungie.net/Inside/publications.aspx
Halo3




Al

2000 2005 2008 2008

Al




HALO 3 Al

: HALO 3 Al
Building a Better Battle: HALO 3 Al Objectives
https://www.cmpevents.com/GD08/a.asp?option=C&V=11&SessID=6863
Damian Isla (Al Lead, Bungie Studios)
2 22 16 17
West Hall, 3004




Mike Zak, Environment design in Halo3 (GDC2008)
http://www.bungie.net/Inside/publications.aspx




e

a Crog, Oid Tricks: Running Halo 3 \Without a Hard Drive

http://www.bungie.net/Inside/publications.aspx

Bungie



Halo

Halo Al

Halo



Halo3

Encounter
Logic

Mission-designers script
seqguence of tasks

vvithin the 1adk, the
Al behaves autanomously

Squad




Halo3 Al

Encounter
Logic




Halo2 Al

Al

HFSM

‘ Grenade ‘
Self-preservation ’——» ‘ Cover ‘
‘ Guard ‘
‘ Grenade ‘
‘ Vehicle strafe ‘
‘ Charge ’——»
Root
‘ Melee ‘
| Venickfight |
‘ Engage ’——» ‘ Suppressing fire ‘
‘ Fight ‘ ‘ Presgarch ’——»
‘ Grenade ‘
‘ Sedrch ’——» ‘ Ungpver ‘
‘ Guprd ‘ ‘ Invesgigate ‘
¥ ¥ ¥ ¥
Behavior Root state Engage state Charge state Melee state unused

State




Halo3 Al




Halo3 Al

Declarative Method

The Declarative Method

Not without precedent

_ Similar to “affordances”
BUNGIE




The Declarative Method




3 (Generators

gl alive max 10

Revisited T o

laststand

[qz_gr@up
—{gQ forward




Halo 3 Al Objectives System

Squad. |Sguad Sguad

KRR RARE  ( EREE )

Squad

Basically, it’s a plinko machine




Halo 3 Al Objectives System

Squad

[:3] group gl ali
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g3 fallback >50%

g g

g3 laststand




Halo 3 Al Objectives System

Squad

gl

_4¥gi forwazrd

aststand

[gE_greup gz alive max 10

L{ g2 forward >75%
L { g2 fallback

_{g? laststand

g3 gro g3 alive maxl0
_{q3 forward
[ { g3 fallback

_{QE laststand




Halo 3 Al Objectives System

Squad

gl

_4¥gi forwazrd

aststand

[gE_greup gz alive max 10

L{ g2 forward >75%
L { g2 fallback

_{g? laststand

g3 gro g3 alive maxl0
_{q3 forward
[ { g3 fallback

_{QE laststand










Squad
Ria
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— Squad| —)
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vv Al Objectives

Designer Ul

| »

Marie | obj_ss_covenant add v pender Firing Points
Zone zn.subskation | Delete
Task Conditions Filker Style Min  Max Bodies Life  MinSkr #fps
B[ Tehartom l]/ ‘(‘17 [phartom + [Mormal ~[o Jo Joso Josfo fooo [3 |
(1) Jinfantry_gats /! [\ [rone = [Haimal ~Jo Jo Josfo Josfo oo o |
[10) [back _jackal_gate i | = [iackal + [[Nomal ~[o o Joefo JoeJo Jooo o]
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Squad

n squads m

e set S of n squads
o set T of m tasks

Now, find a mapping F(S)—)T







Squads t < capacity(t)

... but remember, we’re bucketing by squads.







HALO 3 Al

Damian



Halo3 PPT http://www.bungie.net/Inside/publications.aspx

Bugie.net GDC2008 Halo3
http://www.bungie.net/News/content.aspx?type=topnews&cid=13264

Bungie Podcast ( Bungie )
http://www.bungie.net/Inside/content.aspx?link=bungiepodcasttime

The Bungie Podcast: 08/16/07 (Halo3 Al Damian
http://www.bungie.net/News/content.aspx?type=topnews&cid=12705

Bungie”s Halo hordes a huge jump forward(Sydney Morning Herald

http://www.smh.com.au/news/technology/bungies-halo-hordes-a-huge-jump-
forward/2007/09/24/1190486224797 .html

Al Halo2 HFSM( )
http://www.igda.jp/modules/equide/event.php?eid=42

Anrtificial Intelligence and Interactive Digital Entertainment 2005
http://www.aiide.org/aiide2005/talks/index.html




Artificial Intelligence in Computer Games
Speaker: Neil Kirby (Member of Technical Staff, Bell Laboratories),

Steve Rabin (Senior Software Engineer, Nintendo of America)

(Al )

FPS  Sports & Strategy ()
Quick Q&A

http://www.intrinsicalgorithm.com/GDC




2nd day Photos from Andrew’s site 3rd day



Gamedev.net
http://www.gamedev.net/columns/events/gdc2008/article.asp?id=1308

Andrew’s site http://www.aarmstrong.org/
- 1t day
http://www.aarmstrong.org/journal/2008/03/02/gdc08-notes-ai-roundtable-day-1
- 2"d day
http://www.aarmstrong.org/journal/2008/03/02/gdc08-notes-ai-roundtable-day-2
- 3rd day

http://www.aarmstrong.org/journal/2008/03/02/gdc08-notes-ai-roundtable-day-3-ai-for-beginners




(

11th Al Programmers Dinner ( )

hosted by Neil Kirby and Steve Rabin
SIG-Al

http://www.intrinsicalgorithm.com/GDC




(1) Spore
(2) Far Cry2

(3) Assassin’s Creed
(4) Halo3
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... and one more















GDC

http://www.igda.jp/modules/xeblog/?action xeblog details=1&blog 1d=803
http://www.igda.jp/modules/xeblog/?action xeblog details=1&blog 1d=804

http://www.igda.jp/modules/xeblog/?action xeblog details=1&blog id=768
http://www.igda.jp/modules/xeblog/?action xeblog details=1&blog i1d=778
http://www.igda.jp/modules/xeblog/?action xeblog details=1&blog 1d=815




GDC

- WEB

IGDA http://www.igda.jp/modules/mydownloads/




y_miyake@fromsoftware.co.jp

GDC y_miyake
http://www.1gda.jp/modules/xeblog/?action xeblog details=1&blog 1d=768




y_miyake@fromsoftware.co.jp
(IGDA Japan yoichi-m@pk9.so-net.ne.jp )

Japan
http://www.igda.]p




