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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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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 |
MIT Media Lab. [ MotorSystem  &——>[  MotionActual |

Motor System

N
A4

Synthetic Characters Group

y

Researching Virtual Pet in Digital World.

The World

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



http://characters.media.mit.edu/Papers/ijcai01.pdf
http://naimadgames.com/publications.html

Halo Agent Architecture

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

(

Publisher : Microsoft
Emotions

Hardware: Xbox, Windows, Mac
Year: 2002

|
|
|
|
|
|
|
|
Genre: SciFi-FPS | Situation
|
|
|
|
|
|
I
|
|
|

. i

Developer: BUNGIE Studio Analysis > f’\ |
'y Decision I

v Logic |

|

|

|

|

[

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



http://halo.bungie.net/inside/publications.aspx

F.E.A.R Agent Architecture

.
*
M -
FIRST ENCOUNTER ASSAULT RECON
? i
WS

Genre:Horror FPS

Developer: Monolith Production
Publisher : SIERRA

Hardware: Windows
Year: 2004

Agent Architecture Considerations for Real-Time Planning in Games (AlIDE 2005)

World

U

Sensors

Targeting

Planner

Working
Memory

Navigation

Animation /
Movement

Weapons

o o U

Blackboard

U

World

http://web.media.mit.edu/~jorkin/AIIDEO5 Orkin_Planning.ppt
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(f51)

Struct Player_info

{

float _time: // #3815 %l

float[4] _loc=(4.5,31.4,343£1.f); //GI &
float _velocity = 3.2f; //iRE

bool b_armed = true: //RRZELTIH=?
bool b_injured = falase ; // &L T2

Y
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1:% J_}j?, FE (j:%_l. H# FEﬁ 0) IJQ_T (S1t§rutict Player_info

{
//3E BE

HAWBPAIESI1ZFEIHT D, | Foat ange=175; // BAERF OB >DAE

o - bool b_right_attack =false; /& /\>F D GHFEAH ?
% 0) 7(-’ &) ( & D) L \j %u nﬁkﬁ Eﬁb\ bool b_left_attack =true; //ZE/ N> FHTFER M ?
Z\g 75 Bool b_magic_distance = false ; //BEiEE<H ?
flaot _hp=46; //FICHEZFAA—D
float rhp=72: //[BFHLEZONT=F A—D
Unsigned int num_kill = 3; //FL AV —IZFlSh -5k

/]9 BB

float _time: // &R:BI 5%

float[4] _loc=(4.5,31.4,343.f,1.f); //GIi&
float _velocity = 3.2f; //i&E

bool b_armed = true: //RZEL T ?

bool b_injured = falase ; // BIELT=?
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(451) Quake HFSM

Quake HFSM

EAZ—DFSM

o miﬁlﬂkﬁﬁ

HIBET

| h H—F TS I
(i | »-rees—s| BERE |
| wam Y—
@A ato — y v
l HA¥a B Ty £ IHA)LIRE
oG | L 1 1
A=A Pad o
Jason Brownlee, Finite State Machines (FSM) (ai-depot)
http://ai-depot.comy/Finite StateMachines/FS M-Practical html |' I£ % :{ﬁ -:%,.E J Ijq 0) -F E F S M

http://ai-depot.com/FiniteStateMachines/FSM-Practical.html|

NEEBRHERLS


http://ai-depot.com/FiniteStateMachines/FSM-Practical.html
http://ai-depot.com/FiniteStateMachines/FSM-Practical.html
http://ai-depot.com/FiniteStateMachines/FSM-Practical.html
http://ai-depot.com/FiniteStateMachines/FSM-Practical.html
http://ai-depot.com/FiniteStateMachines/FSM-Practical.html
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E E I\ D “Jj ' F*ﬁ L/-t {Struct Player_info
L3 wFL F=¢ | b
i)?\ SRESC ERZFAYILIC lort e =175, /| EH LB MBS ORE

bool b_right_attack =false; //F/\>F DETFERH ?
>~ bool b_left_attack =true; //ZE/ N> FETFEAH ?
IE,E 0) = E 0) J‘IR% 75\ & h < b L \ Bool b_magic_distance = false ; //J?E;’iiﬁf(?b\ ?
h? flaot _hp=46; //MFICHZIHA—

float rhp=72: //FFENSEZSNFH A—D
Unsigned int num_kill = 3; //FL AV —IZFlch =%

BUM, SREZILLTLGA T

3 [/ EEEE
R 'é*l,f" LEAXERET float _time: // ELBIBSZI 1
~ fl loc= (4.5,31.4,343.f,1.f); //uiE
E E 7& ?% 27TCL \T: b, l# ﬁ( HLT fIgZEM\]/eI_oc;ctyM?, 2f; /)R v IS
Hy L) ﬁ'd_o bool b_armed = true: //REZELTH=?

bool b_injured = falase ; // BELT=?

//3= BE R

int _last_time_get_jewels = 133 //IREZICT AT LZET yLLI=BZ]
Int num_empty_jewels =1; //5RUT AT LREYER

Bool b_has_jewel = true: // ERZEATLNS ? EBEATLVELN?

OV -FEHREEIL—LH
#MIL—LED,
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TPS(Tactical Point System)
= ISR BIGRAVNERET D

“Lichdom”

Tactical Point System (CryEngine) Spaces in the Sandbox: Tactical Awareness in Open World Games
Matthew Jack, Mika Vehkala
Moon Collider, |0 Interactive A/S
lay/1018136/Spaces-in-the-Sandbox-Tactical



http://docs.cryengine.com/display/SDKDOC4/Tactical+Point+System
http://gdcvault.com/play/1018136/Spaces-in-the-Sandbox-Tactical
http://gdcvault.com/play/1018136/Spaces-in-the-Sandbox-Tactical
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Tactical Point System (CryEngine) Spaces in the Sandbox: Tactical Awareness in Open World Games
Matthew Jack, Mika Vehkala
Moon Collider, |0 Interactive A/S
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Strategic Pathfinder

Paris Game Al Conference, 2009. KILLZ(]NET“
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http://aigamedev.com/open/coverage/killzone2/
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https://www.youtube.com/watch?v=95aHGzzNCYS8



https://www.youtube.com/watch?v=95aHGzzNCY8

Counterétike (2000)

The Official Counter-Strike Bot by Michael Booth
http://aigamedev.com/insider/presentation/official-counter-strike-bot/

+ 300
$. apys
Bl 30
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Path Following (7 &)

Jason (100)

The Official Counter-Strike Bot by Michael Booth
http://aigamedev.com/insider/presentation/official-counter-strike-bot/



http://aigamedev.com/insider/presentation/official-counter-strike-bot/
http://aigamedev.com/insider/presentation/official-counter-strike-bot/
http://aigamedev.com/insider/presentation/official-counter-strike-bot/
http://aigamedev.com/insider/presentation/official-counter-strike-bot/
http://aigamedev.com/insider/presentation/official-counter-strike-bot/
http://aigamedev.com/insider/presentation/official-counter-strike-bot/
http://aigamedev.com/insider/presentation/official-counter-strike-bot/

Dragon Age

2322
ws o
— S £ HE & Jdul I~
CETHCREBYENM

Pragonfoe.c

7+ FO0—FA: 2010/03/15

(Edmaonton) For one University of Alberta professor, making the
mave from California to Edmonton turned out to be the first step in
becoming involved with an award-winning video game.

MNathan Sturtevant came to the U of A from the University of
Califomia. Los Anaeles. where his work focused on artificial

http://shop.newtrino.jp/eshopdo/refer/vid13655.html

Dragon Age pathfinding program put to the test (University of Alberta)
https://www.youtube.com/watch?v=I7YQ5 Nbifo



http://shop.newtrino.jp/eshopdo/refer/vid13655.html
https://www.youtube.com/watch?v=l7YQ5_Nbifo
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— International Game Designers Panel —
http://game.watch.impress.co.jp/docs/20050312/gdc int.htm



http://game.watch.impress.co.jp/docs/20050312/gdc_int.htm
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=700 SADARAEATNES , T—LDHGEENSDIFTIDEIZIZH# LT, LIRE
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http://spitfire.client.jp/shooting/xevious2. html
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Goal: Promote Replayability

Procedurally Populated Environments

» Structured Unpredictability in Left 4 Dead
e Wanderers (high frequency)

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

e Mobs (medium frequency)

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

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

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

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

e Scavenge Items (medium frequency)
¢ Pipe bombs, Molotovs, Pain Pills, Extra Pistols
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1EE H:\E ’ H Michael Booth, "The Al Systems of Left 4 Dead," Artificial Intelligence and Interactive Digital Entertainment Conference at Stanford.
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