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Thanks to all attendees and special thanks to,
Kazuki Yosizoe, Takeshi Ito and Hitoshi Matsubara.
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% (Halo2)

Genre: SciFi-FPS
Developer: BUNGIE Studio
Publisher : Microsoft

Hardware: Xbox, Windows, Mac
Year: 2004

Halo Al Retrospective: 8 Years of Work on 30 Seconds of Fun
Author: Damian Isla (Al Engineering Lead)
http://www.bungie.net/Inside/publications.aspx
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WorkingMemoryFact
{
Attribute<Vector3D> Position Attribute<Type> [E]
Attribute<Vector3D> Direction {
attribute<StimulusType> Stimulus Type Value ll‘%#ﬁd){%*ﬁrﬂ;
Attribute<Handle> Object float fConfidence
Attribute<float> Desire }
‘Ei;rat fUpdateTime
}

Jeff Orkin, "Three States and a Plan: The A.l. Of F.E.A.R(GDC2006)
(Document,PPT,Movie)", 2006 http://www.jorkin.com/gdc2006_orkin_jeff fear.zip
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Threat 0.8
Target weight 0.9
“Intentions” hurt_me

Griesemer,J, "The lllusion of Intelligence: The Integration of Al and Level Design in Halo", 2002
http://www.bungie.net/images/Inside/publications/presentations/publicationsdes/design/gdc02_jaime_griesemer.pdf
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World Representation (WR)
Location-based Information System &0V,

Yo | v oA o T w, polar visibility | W, may have line-of-fire
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(f5l) 8ARMDFAIRIEHDENRAUMMIIBDHRAFENT=VTARAMEF (Killzone)

Straatman, R., Beij, A., Sterren, W.V.D., "Killzone's Al : Dynamic Procedural Combat Tactics", 2005
http://www.cgf-ai.com/docs/straatman_remco_killzone_ai.pdf



Character Navigation

Moving Character in the Environment

The Official
Counter-Strike

Genre: FPS

Developer: TURTLEROCK STUDIO
Publisher :

Hardware: PC

Year:
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Damian Isla,"Building a Better Battle: HALO 3 Al Objectives",
http://www.bungie.net/inside/publications.aspx
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Killzone2 Assassin’s Creed

Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Alex J. Champandard, Remco Straatman, Tim Verweij, "On the Al Strategy for KILLZONE 2's Bots”
Conference , http://www.valvesoftware.com/publications.html http://aigamedev.com/open/coverage/killzone2/
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[CEDEC2011]
Namiki Kosuke, "Afforfance-oriented Al for PokaPoka Airu Village"
http://cedil.cesa.or.jp/session/detail /697

[CEDEC 2011]AIZER &, [[EMNENTAIL—F 1D T I+ —F 2 R$gMIZ &
5AIZE 15 £T ARMORED CORE VD = R ITHIT T ENFR IR #R 3R (4gamers)
http://www.4gamer.net/games/100/G010022/20110906085/
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C4 Architecture

The World

v
| Sensory System |<—| Proprioceptive System

A 4
—
| Perception System |—>
PerceptMemory

M—,  Objects

Action System » |
| Attention Selection ] Working Memory

| Action Selection ‘ Internal Blackboard

Object Attention |

| Navigation System k_> ‘ Motor Desired |

N
A4

MIT Media Lab. | Motor Sys;ems ](—) l Motion Actual |
Synthetic Characters Group
Researching Virtual Pet in Digital World. Sg——

D. Isla, R. Burke, M. Downie, B. Blumberg (2001).,
“A Layered Brain Architecture for Synthetic Creatures”, http://characters.media.mit.edu/Papers/ijcai0l.pdf



Halo Agent Architecture

—

7 Platinum Coll

Perception Motion
A
ACTOR
|
¥ Actions :
Memory |
A |
|
L RN O R '

(

Publisher : Microsoft
Emotions

Hardware: Xbox, Windows, Mac
Year: 2002

|

|

Analysis . :

Developer: BUNGIE Studio X ﬁe;sich |
¥ Logic |

|

|

|

|

|

|
|
|
|
|
|
|
|
e | . .
Genre : SciFi-FPS : Situation
|
|
|
|
|
|
|
|
|

Jaime Griesemer(GDC 2002),The lllusion of Intelligence: The Integration of Al and Level Design in Halo
http://www.bungie.net/Inside/publications.aspx



F.E.A.R Agent Architecture

Genre:Horror FPS
Developer: Monolith Production
Publisher : SIERRA

Hardware: Windows
Year: 2004

World

U

Sensors

Targeting

Planner

Working
Memory

Navigation

Animation /
Movement

Weapons

o o U

Blackboard

U

World

Agent Architecture Considerations for Real-Time Planning in Games (AlIDE 2005)
http://web.media.mit.edu/~jorkin/AIIDEQ5_Orkin_Planning.ppt
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Rule-based Al
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State-based Al
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Behavior-based Al
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Goal-based Al

RRYEF)~N—X A

Task-based Al

A—T4) T4 GHR)R—X Al
Utility-based Al
U2alb—auAR—XAl
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Simulation-based Al
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Genre:Horror FPS

Developer: Monolith Production
Publisher : SIERRA

Hardware: Windows

Year: 2004

Agent Architecture Considerations for Real-Time Planning in Games (AlIDE 2005)
http://web.media.mit.edu/~jorkin/AIIDEQ5_Orkin_Planning.ppt
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Tvpe Value
float fConfidence

Agent Architecture Considerations for Real-Time Planning in Games (AlIDE 2005)
http://web.media.mit.edu/~jorkin/AIIDEQ5_Orkin_Planning.ppt 54



http://web.media.mit.edu/~jorkin/AIIDE05_Orkin_Planning.ppt

55 ORIEELICREL - EREEMT S

Worlking Memory

N —
\-
|

Agent Architecture Considerations for Real-Time Planning in Games (AlIDE 2005)
http://web.media.mit.edu/~jorkin/AIIDEQ5_Orkin_Planning.ppt 55



http://web.media.mit.edu/~jorkin/AIIDE05_Orkin_Planning.ppt

FEARAI &{K%E

P ERIDTN

- BEDORN

H—H R
FLIB T

EM’F;%#R

— g UM
s R R T—Vx U MNEBED e EAN 21
1TENERE 1TEN T €

Working Memory

[ /\X#ﬁ?

I—Sx RS EIZH ETHDI—UIVTHE
F.E.AR Al 22K
56



O _ » =
T2 D=8 05
I—2 o bDBRETHAHEREZE2EVTILIZREELZLY
‘ 20D LRI THREEMLTEERTS

v
Symbol_AtNode

ED /) — FIZWaH 70

kSymbol_ kSymbol_Target

IsSuppressed
B S LTV B

WeaponArmed
HEEL TV DH 0

kSymbol_Targetls kSymbol_AtNodeType kSymbol_
AimingAtMe EIREATD ) — RN 5 H UsingObject

o> TUWNAHD?

kSymbol_ .k.Symbol._
eaponLoaded RidingVehicle kSymbol

A X L TN D D K71 SoNGAYAY/E TargetIsDead

e
\ A TN D Do
ZI— x> MMZDULVT (Agent-centric)

EFEREDIUR

57

Jeff Orkin, “3 States and a Plan: The Al of F.E.A.R.",
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Off the Beaten Path: Non-Traditional Uses of Al
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Gunslinger, Surreal(2000)
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BAFE: Surreal
HhER: Activision / Sony
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To9hTA—L: PS2
BAFHAR: 2001/2002

Greg It, Kristin King, “A Dynamic Repuitation System Based on Event Knowledge”, 8.6, Al Game Programming Wisdom
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1. Bandit Killed Farmer 4
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Event Announcer 3. Player Killed Bandit | 3
a.
5. :
3F7F X ;
; 3 A DNPC/Z
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Player Killed Bandit.

Greg It, Kristin King, “A Dynamic Repuitation System Based on Event Knowledge”, 8.6, Al Game Programming Wisdom
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Greg It, Kristin King, “A Dynamic Repuitation System Based on Event Knowledge”, 8.6, Al Game Programming Wisdom
Master Event List

SREH
1. Bandit Killed Farmer 4
2. Player Aided Lawmen 1 .
3. Player Killed Bandit 11 ‘\\\
:: Subject Group Player
Verb DidViolenceTo
Object Group Bandit
Object Individual Joe
Magnitude 75(Killed)
Where 50,20,128(In front of saloon)
When High noon
Template KilledBanditTemplate
ReferenceCount Known by 11 NPCs
Reputation Effects | Bandits hate player more
Lawmen like player more

Farmers like player more
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Player Killed Bandit.

Greg It, Kristin King, “A Dynamic Repuitation System Based on Event Knowledge”, 8.6, Al Game Programming Wisdom
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Greg It, Kristin King, “A Dynamic Repuitation System Based on Event Knowledge”, 8.6, Al Game Programming Wisdom
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Scope

Killzone 2 / PS3

* Max 32 players

* Team-based game modes

* Multiple game modes on one map

* Players unlock / mix “badge abilities

* Offline (1 human player & bots)
* Online (human players & bots)
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Game Al Conference, Paris, June 2009 KILLZ(]NE"‘

Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09_Killzone2Bots_StraatmanChampandard.pdf
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Architecture
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Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09 Killzone2Bots_StraatmanChampandard.pdf
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Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09_Killzone2Bots_StraatmanChampandard.pdf



Paris Game Al Conference, 2009. KILLZ()NE”

Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09_Killzone2Bots_StraatmanChampandard.pdf
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Waypoint Areas

Paris Game Al Conference, 2009. KILLZ[)NE“‘

Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09 Killzone2Bots_StraatmanChampandard.pdf
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Strategic Graph

Paris Game Al Conference, 2009. KILLZ()NE"‘

Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09 Killzone2Bots_StraatmanChampandard.pdf
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Strategic Graph

Paris Game Al Conference, 2009. KILLZ(]NE"‘

Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAICO9_Killzone2Bots_StraatmanChampandard.pdf
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Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAICO9_Killzone2Bots_StraatmanChampandard.pdf
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Strategic Pathfinder

Paris Game Al Conference, 2009. KII_LZ(]NE”

Based on: Alex Champandard, Tim Verweij, Remco Straatman, "Killzone 2 Multiplayer Bots",
http://files.aigamedev.com/coverage/GAIC09_Killzone2Bots_StraatmanChampandard.pdf




HTN (Hierarchical Task Network)

(transport-two pl p2)

(package pl)
(package p2)
{transpc:rt pl) {transport pl)

(at pl 11) (at p2 12}
{destlnatmn pl 13} [destlnatmn p2 14 —
(available-truck t1) {avallable truck t2) Task /1'77j'—0)

— HACLo>TEIISHh S
> BN >
(return t1 11) \ \

{return t2 12)

(dispatch t1 11}

(dispatch t2 12)

(load t2,p2)

(load t1 pl1)
—-» > (move t1 11 13)|} —P

(move t2 12 14)| / »
(reserve t1) (reserve t2) (free t1) / (free t2)

(move t1 home I1) (move t2 home 12)| [ (move t1 13 home) (move t2 |4 home)

Figure 2: A plan for accomplisitimz—{transp > following initial state:
{(package pl), (at pl I1), (destination pl 13), (available-truck t1), (at t1 home),
(package p2), (at p2 12), (destination p2 14), (available-truck t2), (at t2 home)}.

Dana Nau et al., “SHOP2: An HTN Planning System”,
Journal of Artificial Intelligence Research 20 (2003) 379-404
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Slot 2 Slot 1 Slot 2
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If (H(t) > 0.5)
goto GetFood

Else

Sleep
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If (H(t) > 0.8 && S(t) <0.1)
goto GetFood
Else If (H(t) < 0.3 && S(t) > 0.7)

H(t) =sin(1/24*t)
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goto Sleep
Else
Free_Walk
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If (0.5*H(t) > 0.8 && S(t) < 0.1) H(t) =sin(1/24*1) S() =sin(1/48 It)
goto Getkood i PEEE (1) !
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goto GetFood
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goto Sleep
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Ken Forbus, “Simulation and Modeling: Under the hood of The Sims” (NorthWerstern K=, & & #)
http://www.cs.northwestern.edu/%7Eforbus/c95-qgd/lectures/The Sims Under the Hood files/frame.htm

Richard Evans, Modeling Individual Personalities in The Sims 3, GDC 2010
http://www.gdcvault.com/play/1012450/Modeling-Individual-Personalities-in-The

=B —E8R. Ispore [CBITAS —LAIFEM ETOS—+)L ) (DIGRA Japan £14[E A HIRFZE
http://www.digrajapan.org/modules/mydownloads/images/study/20080704.pdf
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Sims (not under direct player control) choose what to do by selecting, from all of the
possible behaviors in all of the objects, the behavior that maximizes their current
happiness.
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Ken Forbus, “Simulation and Modeling: Under the hood of The Sims” (NorthWerstern K=, & & #)
http://www.cs.northwestern.edu/%7Eforbus/c95-gd/lectures/The Sims Under the Hood files/frame.htm
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Mood = W_Hunger(X_Hunger) * X_Hunger + W_Engergy(X_Energy) * X_Energy + ...
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Richard Evans, Modeling Individual Personalities in The Sims 3, GDC 2010 http://www.gdcvault.com/play/1012450/Modeling-Individual-Personalities-in-The
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MC = Machine Consiouness
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P - Consciousness
(Phenomenal consciousness)

IRRE R (EHARER, VA7)

A - Consciousness
( Access consciousness)

MEEEHICNT HEH

(Ned Block, 1942)
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P - Consciousness
(Phenomenal consciousness)

IRREE (FERRIIRER, V7 U7)

A - Consciousness
( Access consciousness)
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(Ned Block, 1942)
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(1) BRETIL =DV IR—F-7—FTIUF¥
(Blackboard Architecture)

(2) GWT = Global Workspace Theory
(Baar, 1988)

(3) MDM = Multiple Draft Model
(Dennett, 1991)
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(2) Baar’s Global Workspace Theory
(GWT)
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(3) Dennett’s Multiple Draft Model

http://www.conscious-robots.com/en/conscious-machines/theories-of-consciousness/multiple-draft.html
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(1) BIRETIL =D S5VIR—F-7—FTIUF~
(Blackboard Architecture)
(2) GWT = Global Workspace Theory
(Baar, 1988)
(3) MDM = Multiple Draft Model
(Dennett, 1991)
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Arrabales, R. Ledezma, A. and Sanchis, A. "Towards the Generation of Visual Qualia
in Artificial Cognitive Architectures". (2010)
http://www.conscious-robots.com/raul/papers/Arrabales BICS2010.pdf
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Arrabales, R. Ledezma, A. and Sanchis, A. “Towards the Generation of Visual Qualia in Artificial Cognitive Architectures”. (2010) http://www.conscious-robots.com/raul/papers/Arrabales BICS2010.pdf
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Fig. 3. CERA Cognitive Architecture. The layered design mvolves a
aubaunlptmn relation: higher layers process more abstract content
than lower layers. Sensor and motor services are enclosed in the so-
called sensoy-motor services layer, which 1s agent dependent.
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2K Bot Prize 20104F {25 &

Conscious-Robots team is the 2K BotPrize 2010 Competition Winner!!!

The third edition of the 2K BotPrize Competition was decided recently in Copenhagen, at
the 2010 IEEE Conference on Computational Intelligence and Games. We are happy to
announce that the Spanish team — Conscious-Robots — formed by Jorge Murioz and Raul
Arrabales won this year edition of this competition, a Turing Test adapted to the domain
of videogames [1].

Ratil Arrabales (left) and Jorge Musioz (right) with the 2K BotPrize trophy (by Peter Reynolds)

The aim of the 2K BotPrize competition is to develop a computer game bot which is undistinguishable from
a human player, i.e. able to pass the Turing Test. Although the Conscious-Robots bot could not completely
pass the Turing Test, she achieved a humanness rating of 31.8%. As of today, the Turing Test level
intelligence has never been achieved by a machine. However, this year the gap between humans and bots
was reduced, having a small difference between the Conscious-Robots bot (31.8%) and the least “human”
human player (35.4%) — see results. -> READ MORE.

The bot developed by the Conscious-Robots team (CCBot2 or “CERA-CRANIUM Bot 27) runs the CERA-
CRANIUM cognitive architecture [2], which is based on a computational model of consciousness. The
CERA-CRANIUM model is one of the results of a research line on Machine Consciousness carried out by
Ratl Arrabales during the last 4 years. CERA-CRANIUM design is based on the Global Workspace
Theory [3]. CCBot2 is a Java implementation of this architecture specifically developed by Jorge Mufioz
and Rail Arrabales for the 2K BotPrize 2010 competition [4].

Final session of the 2K BotPrize & ition at ITU & h during CIG-2010

http://www.conscious-robots.com/en/conscious-machines/conscious-robots/conscious-robots-team-wins-the-2k-botprize-2010-competi.html

Movie: http://aigamedev.com/open/article/conscious-bot/
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Can computers play like people?

2010 BotPrize contest

The third BotPrize contest was held at the IT UNiversity of Copenhagen, Denmark on 20 August 2010, as part of the 2010 IEEE Symposium on Computational Intelligence and Games. The aim of the contest was to see if a computer game playing bot could
convince a panel of expert judges that it was actually a human player.

Results

Though no bot was able to take the major prize, the winning bot was Conscious-Robols by the team from Carlos Il University in Madrid. The best judge was Gordon Callejz, head of the Centre for Computer Games Research at the IT University of Copenhagen.

As in previous competitions, the most human bot is not as human as the least "human" human player, but the gap is now small. There were also some "Epic" bots in the mix (UT2004's buili-in bots). These bois have some exira advantages as they have access
to more game information, and they achieved a humanness rating of 35.3982 %.

Complete data from the final games is available in MySQL form here or in Excel form here.

UT2004 demo files of (most of) the final games are available. To replay them, you will need a UT2004 client, and you will need to install some maps, and [he mod. Unzip and copy the files and folders from combined and med2010 into your UT2004 folder. Here
are the demo files: Round 1, Round 2 (lost), Round 3 (lost), Round 4, Round 5, Round &, Round 7, Round 2, Round 9, Round 10 (lost), Round 11, Round 12. These go in the Demos folder of your UT2004 installation after unzipping.

Humanness results

Most human bots

bot name team affiliation humanness %
Conscious-Robots Raul Emm Carlos Ill University, Madrid 318182 %
Jorge Mufioz Most human humans
player affiliation humanness %
Mads Frost IT University 50.0000 %
Copenhagen
e Simon and Wil Lucas University of Essex  59.0009%
Daichi Hirono Intelligent Computer Entertainment Lab Ben Weber UC Santa Cruz 48.2750 %
ICE-2010 Takumi Sato ; ‘oe . p y $ 233333 % -
S Ritsumeikan University, Japan
- Minh Tran Edith Cowan University 423077 %

--_- Mike Preuss

TU Dortmund University 35.4839 %
Daniel Bischer

X . Institut fiir Informatik
woot :a'::lllas GOTE"IK Albert-Ludwigs Universitat 9.3023 %
Ao W’rﬂ) Freiburg, Deutschland

http://www.botprize.org/2010.html
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Judging results

Best human judges

Best bot judges player accuracy %
Gordon Calleja 78.5714 %
bot name accuracy %  Nicola Beume 67.2131 %
Discordia 54.8387 % Minh Tran b4 2857 %
w0t 23.6462 % Ben Weber b4 0845 %
UT*2 437447 % Mike Preuss 297015 %
Mads Frost 27 6923 %

Simon and Will Lucas 547945 9%

http://www.botprize.org/2010.html
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Crysis [CHEITHENT —A— a3V BEVERK

L Procedural Vertex Animation

Tiago Sousa. "Chapter 16: Vegetation Procedural Animation and Shading in Crysis". GPU Gems 3. 2007

Finding Next Gen CryEngine2,
http://ati.amd.com/developer/gdc/2007/Mittring-Finding NextGen CrvEngine2(Siggraph07).pdf
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FarCry2 (Dunia Engine ) TFE

http://www.farcry2-hqg.com/downloads,18,dunia-engine-nrl.htm
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frostbite

Rendering Architecture and

Real-time Procedural Shading & Texturing Techniques

Frostbite Engine
D ATPzHIRER

(We can generate objects with procedural techniques
-Then use rules to deform / destroy / modify / move them
-Better interactivity)

@ Semi-procedural surface shader

@ Procedural shader

@ Procedurally distributed on the fly

Practical Example: Mountains Generation
and Realistic Snow Accumulation

GDC 2007  Frostbite “Rendering Architecture and Real-time Procedural Shading & Texturing Techniques™
http://developer.amd.com/assets/Andersson-Tatarchuk-FrostbiteRenderingArchitecture(GDC07 AMD Session).pdf

GDC 2007 “The Importance of Being Noisy: Fast, High Quality Noise”, N. Tatarchuk
http://developer.amd.com/Assets/ Tatarchuk-Noise(GDC07-D3D Dayv).pdf

SIGGRAPH 2007 Johan Andersson “Terrain Rendering in Frostbite using Procedural Shader Splatting”
http://ati.amd.com/developer/gdc/2007/Andersson-TerrainRendering(Siggraph07).pdf




Semi-procedural Surface Shader
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EAEHE (mul, add, div)

Hh 2 5544 (Fresnel, refrection)
ASHIL(TIYRTH—LEE)
INGA—=B(AHDT  RIIL, T—)L)

INTA—24(Z,Normal, eye-vector)
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Texture: Color_Grass_01
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texCoord0 |

float3 lum = float3(0.Z99f, D_S87f, 0.114f);
£loat3 = = saturation;

£loac3x3 m;

w[0] = flost3((l.0f-s.x)*lum.x + =.x, (l.0f-=.¥)"lum.x,
m[l] = flost3((l.0f-s.x)*Llum.y, (l.0f-=.y)"lum.y + 5.7
w[2] = flost3((l.0f-s.x)*lum.z, (1.0f-=.y) "lum.z,
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Semi-procedural Surface Shader 5%15']
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Terrain Rendering in Frostbite Using Procedural Shader Splatting, Johan Andersson
://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=E186596CO09CCBE696BD79A02DBA080CC?d0i=10.1.1.161.8979&rep=repl&t
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http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=E186596C09CC8E696BD79A02DBA080CC?doi=10.1.1.161.8979&rep=rep1&type=pdf
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Snow Coverage

= Snow coverage determined procedurally
= Artists paint slope’s control points as vertex colors
= Slope used for smoothstep to define snow masks

% Mask 1: smoothstep based on geometric normal’s y component
& Mask 2: smoothstep based on normal map’s y component

7 Bk

:l:—’5l 'C?)lﬁ'- ﬁqz RE

5 Final snow coverage mask = Mask1 * Mask2

Displacement map TLUAR4E X
- &L#4 (& fBM (fractal Brownian Motion)

WY TD I/ —<ILTyT
INTRYTD/—<ILyT
M5 Snow Coverage it &

The Importance of Being Noisy:Fast, High Quality Noise, Natalya Tatarchuk
http://developer.amd.com/assets/Tatarchuk-Noise(GDC07-D3D_Day).pdf
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and
Interactive Digital Entertainment Conference at Stanford.

http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and
Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html|
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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(AAS=Active Area Set)

Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html|
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Goal: Promote Replayability

Procedurally Populated Environments

\ 4
K58 E

» Structured Unpredictability in Left 4 Dead

e Wanderers (high frequency)

¢ Common Infected that wander around in a daze until alerted by a
Survivor

Mobs (medium frequency)

¢ A large group (20-30) of enraged Common Infected that periodically
rush the Survivors

Special Infected (medium frequency)
¢ Individual Infected with special abilities that harass the Survivor team

Bosses (low frequency)
e Powerful Infected that force the Survivors to change their strategy

Weapon Caches (low frequency)
e Collections of more powerful weapons

Scavenge Items (medium frequency)
e Pipe bombs, Molotovs, Pain Pills, Extra Pistols

MDIERE. TATLDEECEITHIRBEAES,

Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
http://www.valvesoftware.com/publications.html
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(1) Michael Booth, "Replayable Cooperative Game Design: Left
4 Dead," Game Developer's Conference, March 2009.

(2) Michael Booth, "The Al Systems of Left 4 Dead," Artificial
Intelligence and Interactive Digital Entertainment Conference
at Stanford.

http://www.valvesoftware.com/publications.html

(3) ==F F—ER, “A2AlI", [TV —LDHH]
P.186-190, Y 7k/\2 D YT AT47
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Making your dreaming Al !

CRAEHYMESITSTIVELS !

BEHE - T E R @miyayou E/-/£y.m.4160@gmail.com F T !
http://www.facebook.com/youichiro.miyake
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