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Mario Al A>T Xk

Robin Baumgarten Infinite Mario Al - Long Level
https://www.youtube.com/watch?v=DIkMs4ZHHr8

Sergey Karakovskiy and Julian Togelius, Mario Al Competition@ICE-GIC 2009
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

StarCraft I8+ %/ X #83& (AIIDE 2011)

Bob Fitch, Evolution of RTS Al
http://www.movingai.com/aiide11/BlizzardAl.zip
http://www.movingai.com/aiidel1/speakers.html

WarFramelZH(THAF A 1

Al Postmortems: Assassin's Creed I, XCOM: Enemy Unknown, and
Warframe (Al Summit 2013)

Daniel Brewer, Alex Cheng, Richard Dumas, Aleissia Laidacker
http://www.gdcvault.com/play/1018223/Al-Postmortems-Assassin-s-Creed

Kingdoms of Amalur: Reckoning IZ#5(+2AID I EERY

Al Postmortems: Kingdoms of Amalur: Reckoning, Darkness Il and Skulls
of the Shogun (Al Summit 2012)

Daniel Brewer, Michael Dawe, Borut Pfeifer

http://www.gdcvault.com/play/1015380/Al-Postmortems-Kingdoms-of-Amalur
http://twvideo01.ubm-us.net/o1/vault/gdc2013/slides/824095Brewer Daniel Al%20Postmortems.pdf

DL TADTIVTY R L
ZEE [V1L-SADENT VLS TA—DT AT, AJIEE, 1990

http://simlabo.main.jp/educate/material/simshikumi.htm /

KILLZONE2 Al
http://aigamedev.com/open/coverage/killzone2/

DUNIA ENGINE
http://www.farcry2-hg.com/downloads,area,techdemos.htm
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=EB—EIMIOLNIUXIZHEITHALHMEERENS RS —LAIDERE |(CEDEC2006)
http://cedil.cesa.or.jp/session/detail/50

FI EAN
Al DAY(3) 7' —LEAIFARU MZABEA LD M ? (CEDEC 2008)
http://cedil.cesa.or.jp/session/detail/156

AfE BIT. =516 &Z.8HA EF
AIDAY(4) BT A%, EHIC ~TEHDLBITHEVESR, INBiELIzB2M#{E7/LT1) X L~ (CEDEC 2008)
http://cedil.cesa.or.jp/session/detail/162

HEHE. WCCFAIZY =724 (DIGRA JANAN 200945 A A BHERE, R KZ)
Huh—4— LAIDRET LR

http://digrajapan.org/?page_id=279
http://digrajapan.org/?wpdmact=process&did=0S50b3RsaW5r

Rk B HOIDYYh—HEAILRT L (CEDEC 2010)
http://cedil.cesa.or.jp/session/detail/379

HARTENENT AIL—FZBITD. TIA—F AR DAIEH, AlIB ARSI VESE HF % | (CEDEC2011)
http://cedil.cesa.or.jp/session/detail/697

1 BA A BN D780 —RA—R—ETIL2DF w5 A9 AT L] (CEDEC 2010)
http://cedil.cesa.or.jp/session/detail /299

/INIIE# TPhantasy Star Online 2|28 17570 — 4 JLBGM, AT L | (CEDEC 2012)
http://cedil.cesa.or.jp/session/detail /773

#1553 ARMORED CORE VO EAIZH (TR EBE T —/LIsRTS =25 LA Fl{E ) (CEDEC2011)
http://cedil.cesa.or.jp/session/detail/591

@+ ARMORED CORE VM /\X$: % | (CEDEC2011)
http://cedil.cesa.or.jp/session/detail/593

BILEHRK. 574 I7ET>
FEXIV H—/\—H A FRRRIRRE S R T L
http://www.4gamer.net/games/032/G003263/20121205079/
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http://www.google.com/url?q=http://cedil.cesa.or.jp/session/detail/162&sa=D&sntz=1&usg=AFQjCNF8UUFIiVrhJ8uhZCWEut8hR8KT9Q
http://www.google.com/url?q=http://digrajapan.org/?page_id=279&sa=D&sntz=1&usg=AFQjCNGrG_XYDgAWtX7zehIAcbm2vo-lZA
http://digrajapan.org/?wpdmact=process&did=OS5ob3RsaW5r
http://www.google.com/url?q=http://cedil.cesa.or.jp/session/detail/379&sa=D&sntz=1&usg=AFQjCNHeWR1Pal4GmmgFNIQstcjRII1MsQ
http://www.google.com/url?q=http://cedil.cesa.or.jp/session/detail/697&sa=D&sntz=1&usg=AFQjCNGgnqJL6GJ1IUSBvyWQCPxKRad0WQ
http://cedil.cesa.or.jp/session/detail/299
http://cedil.cesa.or.jp/session/detail/773
http://www.google.com/url?q=http://cedil.cesa.or.jp/session/detail/591&sa=D&sntz=1&usg=AFQjCNG1SyR9Sajjcl8jf8R2Zdo1-Avl5w
http://www.google.com/url?q=http://cedil.cesa.or.jp/session/detail/593&sa=D&sntz=1&usg=AFQjCNH8rumOA7ZmlJd_7Bge9u4OsCjCKQ
http://www.google.com/url?q=http://www.4gamer.net/games/032/G003263/20121205079/&sa=D&sntz=1&usg=AFQjCNFjjzVOv0JsQpudJ7cM4tsynmn2ww

#

RANKE (B HRKEFE
(ZRIILFXF—ITF/ ANITHHEE)

N

-~

Ki.3@8am =
_ Spectmeter

BIRLX—MEFRAER CEECHL ELHX)

http://www.facebook.com/youichiro.miyake

A




Works (2006-2012)

o 1o |
A0, 350
| Pt} Livie

PLATINYCOLL

ECTION

-
=
(SR
=i \9

R ? e CAPCOM®
y ON Y

¥—KT05530
1=HOCH+ =




F L 20134 15

BB

257429 MERE ¢ HEWE 6 Orist 14 HPETIALL20 WW
fhOsial WEORRERDI LB .
1wsda= [ i 12 Treese warusEogy

TCEE ARMPAEROTERD
= FE =[] AIanineeANTLIOR
BAERT—BELL B3Nt W

et RHEST nyenun

g,-)r#,‘ra—n ch 7 B S muumwsd il
EAARTARSHLE F S mmemis 74

ChaEy L] 2 =

FvosifF RRBERRO@ICHEE

W T LA A7 ERORR  toMBET AT %

WIE ISR PER-PER PERE 0T e
HF  EROCCH BENFT BEEE e ALY
HEER RAOLSEARNEDS

Fan Hpgdg Ly PP, p g1k ]

WHEHESN. ST

REBRLIEHCER
e
Hi3ZF aLFOLLT

— T i Pt o f




Books

Table of Contents

General Wisdom

Movement and Pathfinding

Pathfinding Architecture Optimizations

Steve Rabin and Nathan Sturtevant

Choosing a Search Space Representation

Nathan R. Sturtevant

Creating High-Order Navigation Meshes through Iterative Wavefront Edge Expansions
D. Hunter Hale and G. Michael Youngblood

Precomputed Pathfinding for Large and Detailed Worlds on MMO Servers
Fabien Gravot, Takanori Yokoyama, and Youichiro Miyake

Techniques for Formation Movement using Steering Circles

Stephen Bjore

Collision Avoidance for Preplanned Locomotion

Bobby Anguelov

Crowd Pathfinding and Steering Using Flow Field Tiles

Elijah Emerson

Efficient Crowd Simulation for Mobile Games

Graham Pentheny

Animation-Driven Locomotion with Locomotion Planning

Jarostaw Ciupiriski

Strategy and Tactics

Tactical Position Selection: An Architecture and Query Language
Matthew Jack

Tactical Pathfinding on a NavMesh

Daniel Brewer

Beyond the Kung-Fu Circle: A Flexible System for Managing NPC Attacks
Michael Dawe

Hierarchical Al for Multiplayer Bots in Killzone 3

Remco Straatman, Tim Verweij, Alex Champandard, Robert Morcus, and Hylke Kleve
Using Neural Networks to Control Agent Threat Response

Michael Robbins

~

Precomputed Pathfinding for Large and Detailed Worlds on MMO Servers
Fabien Gravot, Takanori Yokoyama, and Youichiro Miyake

http://www.crcpress.com/product/isbn/9781466565968
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Mario Al Contest
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

NE=SEICHRIRN=LET,


http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf
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http://www.marioai.org/

(1) Infinite Mario [C&> T, AT—U X BEYE R

(2) TUA [ERD DN EE
TRHZENTES,

public
public
public
public
public
public
public

Environment.java

DIREDIFHZE -

Interface

// always the same dimensionality 22x22
// always centered on the agent

byte[][] getCompleteObservation();
byte[][] getEnemiesObservation();
byte[][] getLevelSceneObservation();
float[] getMarioFloatPos () ;

float[] getEnemiesFloatPos () ;
boolean isMarioOnGround() ;
boolean mayMarioJump () ;

public

public
public

public
public
public

Agent.java

enum AGENT_TYPE

{AI, HUMAN, TCP_SERVER}
vold reset ();

boolean[] getAction
(Environment observation);
AGENT_TYPE getType();
String getName () ;

void setName (String name) ;

Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf
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{2 B%4E & - Robin Baumgarten (2K Games)

IDEA

Analyse Mario’s physics engine to obtain
movement equations for all objects

Create our own physics engine that can predict
next world state

Plug engine into an A* algorithm to evaluate
fitness of each node

Heuristic: How long before Mario reaches goal?
Penalty for falling into gaps or being hurt
lgnore coins, enemies, power-ups (for now!)

Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf
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A* ALGORITHM

Best-first graph search algorithm

Need heuristic that estimates remaining
distance

Keep set of “open” nodes (initially: start node)

While open set not empty:

Pick node in open set with lowest estimated total
distance from start to goal

If node == goal: finish. Create path by backtracking
through ancestors.

Generate child nodes, put them into open list (only if
better than existing nodes for that location)
If heuristic admissible (always underestimating),
we then have the shortest path to goal.

Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/G1C2009Competition.pdf
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

A* IN MARIO: CURRENT POSITION
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

A* IN MARIO: CHILD NODES
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

A* IN MARIO: BACKTRACK

right, jump, speed
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

A* IN MARIO: BEST FIRST

right, jump, speed
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

A* IN MARIO: EVALUATE
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

HEURISTIC

Using Mario’s current speed and acceleration,
how long does it take to reach the goal?

Assume maximum acceleration and no
obstacles (admissible heuristic!)

Xa = Xa+1.2
X = X+Xa
Xa = xa * 0.89

Optimisation: Find a closed form for this.
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X = X+Xa
Xa = XxXa * 0.89
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Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

HANDLING NEW EVENTS

Plan ahead for two ticks (=1/12 sec)

Synchronise internal world-state with received
enemies and object positions.

Possible Improvements:

Keep & update old plan instead of starting from
scratch each time

Collect coins & power-ups (e.g., using a high-
level planner that pans out the route between
power-ups)

1/12 g EIzTS5LET,


http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf

AT—UTRIBAANIIEDEE

o 2TV EITEFH
« ATSTHREBD G EE/—FIZ KRR




FEH

(L) RT—DERZEFAT S,

)RV BEEDEFESZEIAL—FTED,

B)A*RRZED, (BFEIEHIm)
(4) ST 1T TIHERI A DEE L

(27O 3y

TS (®F—230TI30=%)
(5) D EAZTA*RZED/—KIZIMZA S,
(6) 2L —LIEIZNRBEREITS 095,




Sl S O S S o oY
1 184

T

Horl dPaunse

http://www.youtube.com/watch?v=DIkMs4ZHHr§8

Mario Al Competition@ ICE-GIC 2009, Sergey Karakovskiy and Julian Togelius
http://julian.togelius.com/mariocompetition2009/GIC2009Competition.pdf
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GDC Al Summit

(Game Developer’s Al Game Programmers Guild

Conference)

>

http://www.gdconf.com/ http://www.gameai.com

Game Al Conference Al Game Dev.COM

http://gameaiconf.com/ http://aigamedev.com/

http://www.aiide.org

IEEE CIG
(IEEE Computational

IEEE CIS
(IEEE Computational
Intelligence Society )

Intelligence and Games )

AlIDE
(Al and Interactive AAAI
Digital Entertainment )

http://www.ieee-cig.org/ http://www.ieee-cis.org/



GDC Al Summit (2009~)

(Game Developer’s Conference)

- 2009 F XY RIH#E
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! Conference® 2012 | Moscone Center, San Francisco, CA | | Exhibits
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Al Game Programmers Guild (2008~)

PROGRAMMERS

AIWISDOM-COM. GAME Al ARTICLES & RESEARCH

AboutAIGPG  ~ AIGPG Projects ~ Members'Work ~ Relevant Al Info ~

5‘3..5 ofthe ,.mmm 338 Game Al Articles and Counting...

‘We help you find expert articles on commercial game Al development.
‘ve] ne to tllE Al Game Programmers Gui Architecture Since many of these articles are published in books, this is the only site that helps you find them.
State Machines
Founded in 2008, the Al Game Programmers Guild currently consists of over 200 Site Data Learning g Thanks,
professional game AI developers from all across the industry and from around the Scripting i Steve Rabin
is to develop and promote excell in oa AT througt AIGPG Members: 230 B L i Principal Software Engineer, Nintenda of America Inc.
n Is to develop and promote exceflence In game Al through A* pathfinding WY Instructor, DigiPen Institute of Technology and University of Washington Extension
education, m‘m‘n‘\mnt_\, and recognition. Given this mission, the guild has several ) Pathfinding / Movement
proposed activities: Papers/Presentations: 61 B Fefhiindnd ricrement
_ _ Group Movement
... from # of Venues: 12 B Group ¢ ﬂfws
itv: - :
ommunity: ...by # of People: 42 B Strateqy I Tactical
u Facilif SRR e rivcen AT gampEorammegs animation Control Steve Rabin's Mashup Architecture Presentation - GDC Al Summit 2010 | ‘Latestfrom & must
N ° - S g = - have series”
Drganize in-person s for AI game programmers to share ideas and Member Blogs: 17 8 Camera Control
N g ' = prog s s - Here is the architecture and presentation from Steve Rabin’s Mashup Architecture presentation. The code base is Game
network. Randomness completely free (even for use in commercial products). Use it for inspiration or however you wish. gﬂgra;nﬂg
Relevant Al Sites: 12 B Player Prediction semel
Education: Fuzzy Loaic
- Neural Nets “Cutting-edge
Organize and collect ‘to benefit AT game programmers. n graphics techniques”
ack and share leadin e ch and advances in game AL Genefic Algorithms : il GPUGems 3
 Create and recommend a university level game AT Matural Language Join the Al Game Programmers Guild!
° Tips and Advice “Newest Al
. Tools and Lib If you are a professional game Al developer with at least one published commercial tille, then you can become a ewest Al
Recognition: Tools and Libranes member of the Al Game Programmers Guild (it's free). The guild has over 80 members and is a great place to techniques from
Genre: RTS / Strateqy discuss game Al with the best in the business. We just organized the 2-day Al Summit at GDC 2009 and we're commercial games:
H : ment progress in the field of game AI. (Coming soon!) Gente. RPG /Adveniure | P1anNing more events and actiites. Just e-mail Steve Rabin with your credentials ta join. Click on this “Contact”link to Q‘mGar’:r:mm
E— . Frogramming
Recognize excellence in game Al through p Genre: FPS / Action getihe e-mail address Wisdom 4
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GDC Al Summit

(Game Developer’s
Conference)

e WarFramelZEI[TBHARAI

Al Postmortems: Assassin's Creed Ill, XCOM: Enemy Unknown, and Warframe (Al Summit 2013)
Daniel Brewer, Alex Cheng, Richard Dumas, Aleissia Laidacker
http://www.gdcvault.com/play/1018223/Al-Postmortems-Assassin-s-Creed

«  Kingdoms of Amalur: Reckoning [Z& [+ HAID I E Y

Al Postmortems: Kingdoms of Amalur: Reckoning, Darkness Il and Skulls of the Shogun (Al Summit 2012)
Daniel Brewer, Michael Dawe, Borut Pfeifer

http://www.gdcvault.com/play/1015380/Al-Postmortems-Kingdoms-of-Amalur
http://twvideo01.ubm-us.net/o1/vault/gdc2013/slides/824095Brewer Daniel Al%20Postmortems.pdf

GDC Vault ZFHL &S, http://www.gdcvault.com/
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GDC Al Summit

(Game Developer’s
Conference)

Al Postmortems: Assassin's Creed Ill, XCOM: Enemy Unknown, and
Warframe (Al Summit 2013)

Daniel Brewer, Alex Cheng, Richard Dumas, Aleissia Laidacker

http://www.gdcvault.com/play/1018223/Al-Postmortems-Assassin-
s-Creed
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GDC Al Summit

(Game Developer’s
Conference)

Al Postmortems: Kingdoms of Amalur: Reckoning, Darkness Il and Skulls of the
Shogun (Al Summit 2012)

Daniel Brewer, Michael Dawe, Borut Pfeifer

http://www.gdcvault.com/play/1015380/Al-Postmortems-Kingsdoms-of-Amalur
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AlIDE
(Al and Interactive

Digital Entertainment )

o StarCraft IZH T4/ NA$EZ (AIIDE 2011)
Bob Fitch, Evolution of RTS Al

http://www.movingai.com/aiide11/BlizzardAl.zip

http://www.movingai.com/aiide11/speakers.html
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. KIE BiT. 518 &2, A LT

. AIDAY(4) BC A% . SHIT ~TEBEOLEIZHFENES, INBELI-B 2 #1731 X L~ (CEDEC 2008)
. http://cedil.cesa.or.jp/session/detail /162

. TR [HHODYyh—ABAI R T L (CEDEC 2010)
. http://cedil.cesa.or.jp/session/detail/379

. EBA. MBS ED7U 30 —RE—R—3T)L2D XS5 A(9 AT L] (CEDEC 2010)
. http://cedil.cesa.or.jp/session/detail /299

. WARFENTENEDTAIL—RIZBITE. TI4+—F o RIBERIDAIEH, AIZZ 57T IRD T\ E S HF (CEDEC2011)
. http://cedil.cesa.or.jp/session/detail /697
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. http://cedil.cesa.or.jp/session/detail/591

. fA41{E 3T ARMORED CORE VD /S A#&% | (CEDEC2011)
. http://cedil.cesa.or.jp/session/detail/593

. IMNIESE TPhantasy Star Online 2I281T5 70—+ )LBGM R T L | (CEDEC 2012)
. http://cedil.cesa.or.jp/session/detail /773
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Al Game Dev.COM

- We're expanding into a sleek new office...
I Eu “Over the next few weeks, wel be welcoring two ndustry veterans.
2 COM and two developers here in Vienna”™ — Alex

ARTICLES | FORUMS = EVENTS = SEARCH  PREMI

RELEASING A SGRIPTING PAGKAGE IN THE ASSET STORE

Storytelling and Games Conference (Coming Soon):

Interweaving Technology and Art

Storytelling and games have a strange relationship. On the one
hand, interminable cut-scenes can distract from gameplay and
rigid storylines can constrain it. On the other hand, without some
" kind of narrative context, most games would be abstract and

meaningless, and in the best of games characters and storylines
add an immense amount to the experience.

This is one of the issues that will be explored at StagConf, a one-day conference on
storytelling and games held on September 27th in Vienna. We interviewed some of
the speakers to ask their opinion on the relationship between storytelling, games and
technology.

NOTE: The article was compiled by Jurie Horneman, StagConf organizer whom
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