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Cil prednasky
* Inteligentni agenti a MAS

* Aplikace
 Prehled ,Game Al" technik
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Agent - definice

* In general, agent is an entity which interacts with its
environment according to its own active properties, or
preferences and goals. It can be an abstract,
software, physical or human system, as well as
a chemical substance.

* In computer science, a software agent is a piece of
software that acts for a user or other program in
a relationship of agency. Such "action on behalf of"
implies the authority to decide which (and if) action is
appropriate. The idea is that agents are not strictly
invoked for a task, but activate themselves.
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Srovnani abstrakce agentu a objektu

Zapouzdruje promenné a metody Zapouzdruje chovani

Komunikace volanim metod Komunikace pomoci vyssich (cti:
(posilanim zprav) specialnich) jazykd

Prostredi (kromé& kompilacniho) Prostredi, ve kterém se agent
nehraje zadnou roli pohybuje, je velmi dllezité

[Kubik 2004]
Nekteré priklady aplikaci
— hledani a filtrovani informaci, data mining
— automaticke reagovani na signaly, rizeni
— monitoring a sledovani
— hry, film, simulace
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Inteligentni agent (1)

* inteligentni agent je software, ktery pomaha
uzivateli a samostatnée jedna podle jeho vule

* Inteligentni agent se od jiného software odlisuje
aspektem povereni agenta uzivatelem
K samostatnému provadeni nejakého ukolu.
Inteligentni agent ma nasledujici zakladni vliastnosti:
— agent je autonomni — ma kontrolu nad vlastnimi akcemi,

— agent je Fizen cilem — agent muze byt program, skript, nebo
mnozina pravidel,

— agent reaguje — registruje zmeny prostredi a na zmeny
odpovida provedenim akce,

— nepretrzity béh — bez pfitomnosti uzivatele.
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Inteligentni agent (2)

* Inteligentni agent se od jiného software odliSuje aspektem
povereni agenta uzivatelem k samostatnému provadeni néjakeho
ukolu. Inteligentni agent ma nasledujici zakladni vlastnosti:

agent je autonomni — ma kontrolu nad vlastnimi akcemi,

agent je fizen cilem — agent muze byt program, skript, nebo mnozina
pravidel,

agent reaguje — registruje zmeény prostfedi a na zmény odpovida
provedenim akce,

nepretrzity béh — bez pfitomnosti uzivatele.

« Mimo tyto vlastnosti spoleCné pro vsechny inteligentni agenty,
muze mit inteligentni agent dalSi vlastnosti, které urcuji jeho
specialni poslani:

— spoleéenskost — agent mize komunikovat s jinymi agenty,

prizpusobivost — agent méni své chovani na zakladé predchozi zkusenosti,
mobilita — agent se muzZe pfemistovat v siti z jednoho stroje na druhy.
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Taxonomie agentu (jedna z mnoha)

« Agent reaktivni — ma schopnost reakce na podnéty

« Agent deliberativni (uvazujici) — ma schopnost planovat postup svych akci, provadét
vypocty, ovliviiovat prostiedi tak, aby ziskal vyhodu (proaktivita)

« Agent kognitivni — ma schopnost vyvozovat logické zavéry ze svych pozorovani
okolniho prostfedi. Je schopen se uéit a vytvaret bazi znalosti (uklada tam informace
a znalosti ziskané dedukci). Musi mit deliberativni schopnosti. Pak muze provadét
vnitfni akce jako je analyza scény, preklad a ziskavani dalSich znalosti.

« Agent racionalni — musi mit vSechny vySe uvedené schopnosti. Jeho struktura
obsahuje planovaci jednotku i kognitivni jednotku vCetné baze znalosti. Na zakladé
svych poznatku je schopen se ucit a pak racionalnim zpUsobem planovat svou €innost
pro dosazeni cild.
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BDI Agent — Belief-Desire-Intention
—

Beliefs represent the informational state of the agent - in other words its beliefs
about the world (including itself and other agents). Beliefs can also include
inference rules, allowing forward chaining to lead to new beliefs. Typically, this
information will be stored in a database (sometimes called a belief base),
although that is an implementation decision. Using the term belief - rather than
knowledge - recognizes that what an agent believes may not necessarily be true
(and in fact may change in the future).

Desires (or goals) represent the motivational state of the agent. They represent
objectives or situations that the agent would like to accomplish or bring about.

Examples of desires might be: find the best price, go to the party or become rich.

Usage of the term goals adds the further restriction that the set of goals must be
consistent. For example, one should not have concurrent goals to go to a party
and to stay at home - even though they could both be desirable.

Intentions represent the deliberative state of the agent: what the agent has chosen
to do. Intentions are desires to which the agent has to some extent committed
(in implemented systems, this means the agent has begun executing a plan).

Plans are sequences of actions that an agent can perform to achieve one or more of
its intentions. Plans may include other plans: my plan to go for a drive may
include a plan to find my car keys. This reflects that in Bratman's model, plans
are initially only partially conceived, with details being filled in as they progress.
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Multiagentni systemy (MAS)

* Vice agentu => komunikace, kooperace,
koordinace => soulad nebo kolize zaméru

* Vyjednavani, dohody, zavazky a koalice
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Aplikace — AgentFly [Péchoucek et al]

« 3D Space and Time Planning
* Planning the mission (= flight trajectory) is constrained by the series of:
— time-specific waypoints
— set of no-flight zones - landscape, static zones (eg. powerplants, airport areas) and
dynamic zones (other airplanes, unsuitable weather condition).
* Replanning - based on continual situation assessment the system performs
seamlessly instant replanning of the planned flight trajectory.

— invoked by the change of the mission or by application of the evasion manoeuvres
during the collision avoidance
— reusing of the plan parts - plan composed from segments and elements

segment,
segment,

- ) segment elements:
] - - B straight element
[ horizontal turn

video 126

B vertical turn

[ spiral element 7.5.2008 ~ KIV FAV ZCU




Aplikace — Umeélé bytosti

* Umély tvor s virtualnim télem, ktery "zije"
ve virtualnim prostredi podobném
prirozenému prostredi

* Aplikce

— Hry (pro zabavu)

— Storytelling pf. Facade

— Vitualni herci v simulacich (policie, armada pfr.
VBS)

— Testovani pracovnich postupu

— Filmovy prumysl
e http://www._massivesoftware.com/




Facade — Virtualni drama
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Serious Games — Tactical Iraqi
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Computer games — pro zabavu @M

o f -7.—

» Boti v FPS jako agent
« Nevyhoda: je jich velka spotreba ;-)

 Primérna doba zivota nepratelské Al:
12.23 sekundy

 PocCet Al které umrou v FPS hrach za den:
19 789 203
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Game bots

 Environment
— Navigation points,
graph
— Floor coverage
* Rectangles, circles

* NavMesh
— Visibility matrix
— Doors, levers, lifts,
jumping and sniper
spots

Logic
— |f-then rules
— FSM
— Fuzzy logic
— Planners

* Traditional

 Reactive

* Anytime planners
would be nice

— Or see next slides

navigace a planovani
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FPR (UT) a Navigation Points
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bot?

y

Jako to vi
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Hrany a znackovani

» Reachability
— Running / Jumping
— Flying (translocator)
* Points flags
— ltem (+description)
— Threat

— Fire translocator
from here

— Ambush / sniping
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A* algoritmus

« Pamatujete na Alpy ?
36 13
( misto S h 30 K { 3 ki

AN VYA
11 km //\\ //\\uLm //\\ //\\

31 ki 19 km
C misto B ) C misto C ) ( misto G )

 Klasickeé pouziti (a zdroj nedorozumeni):
pathfinding

—  http://www-cs-students.stanford.edu/~amitp/gameprog.html#paths
—  http://www-cs-students.stanford.edu/~amitp/game-programming/a-star-flash/test.html

Obecne pouziti: hledani reseni
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Action selection: What to do next?

Konecné automaty (FSM = Finite State Machines)
— Unreal Tournament (native support for FSM in UnrealScript)
— The Quake lll Arena bot (Jean-Paul Waveren)

Planovani
— je proces hledani posloupnosti akci, které vedou K cili.
— Proces se jmenuje ,Formulovani planu®

— Reaktivni planovace
- (S)POSH
e A*
« STRIPS
Chytré prostredi
— AAS v Q3
— Path-finding, ru¢né vlozené napovédy

Slozitost roste pfi koordinaci tymu
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Konecny automat FSM
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FSM jako tabulka

» Ekvivalentni zapis tabulkou:

Podminka

Runaway Safe Patrol
Attack WeakerThanEnemy RunAway
Patrol Theatened & StrongerThanEnemy Attack
Patrol Theatened & WeakerThanEnemy RunAway
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State-of-the-art: Planovani ve F.E.A.R.

« STRIPS planovac (r. 1970)
 F.E.AR. SDK

— http://aigamedev.com/source/fear-sdk

% n -l

by

o
'

State: (phone#, recipe, hungry?)
Goal: ( -- , -- , NO )

[Jeff Orkin]
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Priklad (1) S

[Jeff Orkin]
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PFiklad (2) oy

[Jeff Orkin]
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Priklad (3)

State: (phone#, recipe, hungry?)
Goal: (

[Jeff Orkin]
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Cost per Action

[Jeff Orkin]
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F.E.A.R.: Actions

Soldier

1

L R Y N o T 1 NS O 5 T o

e e e e
£ LW M = O

TR % TR S
= O 2o 0 =] v N

L L

B  aAction

Al Actions,Attack
Al/Actions/AttackCrouch

Al/ Actions,/SuppressionFire
Al/Actions/ SuppressionFireFromCover
AIf Actions,FlushOutWithGrenade

Al Actions/AttackFromCover

Al Actions,/BlindFireFromCover
Al/Actions/AttackGrenadeFromCovyer
AT/ Actions/ AttackFrom¥Yiew
Al/Actions/DrawWeapon

Alf Actions,/HolsterWeapon
Al/Actions/ReloadCrouch
AlfActions,/ReloadCovered
Al/Actions/InspectDisturbance

Alf Actions,/LookAtDisturbance
Al/Actions/SurveyArea
AlfActions,DodgeRoll

Al Actions/Dodgeshuffle
AlfActions,/DodgeCovered
Al/Actions/Uncoyer

AlfActions/AttackMelee

Assassin

B  aAction

1

L R Y N o T 1 NS O 5 T o

LRl
£ LW M = O

L L

Al Actions, Attack
Al/Actions/InspectDisturbance

Alf Actions,/LookAtDisturbance
Al/Actions/SurveyArea

AIf Actions;/ AttackMeleeUncloaked
Al/Actions/ TraverseBlockedDoor
Alf Actions,/UseSsmartObjectNodeMounted
Al Actions, MountModeUncloaked
AIf Actions,/DismountModeUncloaked
Al/Actions/ TraverselLinkUncloaked
Al/Actions, AttackFromAmbush

Al Actions/DodgeRollParanoid

AIf Actions/ AttackLungeUncloaked
Al/Actions/LopeToTargetUncloaked

Rat

B  action

1

2
3
4
+

e+

AIfActions,Animate
Al/Actions/Tdle
Al/Actions;GotoNode

Al Actions/UseSmartObjectMNode

[Jeff Orkin]
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F.E.A.R.: Dynamic Problem Solving

[Jeff Orkin]
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FSM vs. Planovani

« FSM * Planovani
— jak to udelat — co udélat
— proceduralni — deklarativni

Budoucnost je v planovani
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Tym Al & Multiagentni systemy

 MAS v Game Al dnes nejsou (Téma PRJ5)

* Behaviours

* Suppression fire  squad1
Goto positions
Squad 2

Get to cover o © ©
Search in pair © ©
Follow leader ©

Flanking squad 3
Coordinated strikes D)

Retreats
Reinforcements [Jeff Orkin]
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Get-to-Cover Behaviour

Find participants
Send orders
Monitor progress

=~ =

Succeed or fail

hrac

[Jeff Orkin]
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Komunikace

TAKE THE WINE

1 don®"t know what a WINE 1s"
TAKE THE FLASK

"1 don*"t know what a FLASK i1s"
TAKE THE DAMN BOTTLE

"1 don"t know what a DAMN 1s"
TAKE THE BOTTLE

"You have taken the bottle."

Radéji dialog nez pouze zvolani
,Dostal jsem to!”

Vysvétlit, pro¢ AI/NPC ,nic nedéla"
e AIl: “He’s aiming at you!
Get out of there!”

e AI2: “I've got nowhere to
go! 4

OpenDoor -or- “Open the door!”
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Pamatujme

Game Al is behavioral, not scientific = Nejde
o to vytvorit inteligenci, ale zlepsit hratelnost
skrze iluzi inteligence.

To zni jednoduse, ale ma to radu komplikaci
Vztah k tomu, co jste dosud slyseli na UIR, je
velmi vlazny :-(

Presto, programovani botu je super

— zabava

— moznost prototypovat Al algoritmy
— a proto [next slides]
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Programovani botli ma sva uskali

* Co je tfeba vyresit, nez zaCnete psat Al

— Jak napojit bota na server
— zakladni senzomotoricka primitiva
— Jak Cist mapu, navigace

— jak interpretovat data z game engine (pf. pozice

ostatnich botu a hracu)

LInreal
Tournament
2004

y

Server

GameBots2004 }(—) Femote Parser }(

F)J/AQV(-'_) |DE

Agent

Workstation
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Nastesti existuje Pogamut

* General tool for creating bot's behavior
 Bots are embodied in Unreal Tournament 2004

 Pogamut is implemented mainly in Java and
UnrealScript , minor parts are in XML, POSH and
Python

* Plugin for Netbeans IDE
« Support for debugging the agent

— Logs and filters for logs
— Project management
— Servers

« Tutorials, videos
« http://artemis.ms.mff.cuni.cz/pogamut
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N Ny

Pogamut: moznosti rozsireni (PRJ5)

Integration with other DMSs: Soar, Drools,
natural language ...

Tracking of human players
Real bot debugging
UT3 port

Enhanced system for communication
between bots (ala Jade)

Porting gamebots to other environments
And much more ....
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Alternativa: RoboCode

* Prototypovani MAS

=10l x|

Battle Robot Options  Help

DhwStraight
DwRotater
SittingDuck
- SpinBot
] \\_1 i
L T | ; g TrackFire
ia - -

qo04.0 TrackFire

T ol

Ten

SpinBot public clazs DWStraight extends Fobot
{

_I,n'ff*
* run: DWStraight's default behawior
w
public woid runi) !
tarnleft{getHeading()) ;

whileitrue)] {

ERERCR N R N e )
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BTW, co se skryva za pojmem Game Al?

Game Genres Al Entity Roles

Action Tactical Enemies
Role Playing Partners

Adventure Support Characters
Strategy Games Story Directors
God Games Strategic Opponents
Team Sports Units

Individual Sports Commentators

Al Research Problems
Interact with environment
Fast response
Realistic sensing
Adapt to environment
Interact with humans
Adapt to human player
Difficulty
adaptation
Strategic adaptation
Interact with other Als
Coordinate behavior
Navigation
Use tactics and strategies
Allocate resources
Inderstand game flow
Human-like responses
Reaction times
Realistic movement
Emotions
Personalities
Low computational overhead
Low development overhead

A nasledujicich 10 slidd presko¢ime ...

Al Research Areas
High-level perception
Common-sense reasoning
Natural language

Speech processing
Gesture processing
Planning & counter planning
Cognitive Modeling

Plan recognition

Soft real-time response
Reactive behavior
Teamwork

Scheduling

Path planning

Spatial reasoning
Temporal reasoning
Opponent modeling
Learning

Knowledge acquisition
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Dopruceneé cteni

Rl Game Development

SunMEiC Crealiies uilh L8 srning
and Reacthve Behaviors

>

inteligentni agenty

tvorha aplikaéniho software na hazi
multiagentovich systémi

= .
— s ————— Programming )
l;} Alex 1. Champandard

e | s Game \ |t Bxample

Mot Bucklond
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