Game Al - praxe (r. 2002)

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

Zakladni problém: Planovani a rozhodovani

NejCastéji resené problémy
— volba cild a akci (decision making) = SDK
— hledani optimalni cesty (pathfinding) =3D

DrobnéjSi problémy:

— realistické rozhovory (pfirozeny jazyk)
— sportovni komentare

— generovani map

— automaticka analyza map

— a fada dalSich viz prof. Laird

Jak se fidi chovani jednotek, botu a jiné havéti:

— hard-coded (maximalné Ize mit 90 vojaku, po 45
kusech rolnici nosi jen poloviéni naklad surovin)

— konecCné automaty

— expertni systemy

— skripty

Dobra zprava: CG uz bylo dost, Al je na fadé.



NPC Conversations

- Text Parsing — Player needs to think about problems,
rather than just walk though all the possibilities.

ASK THE MAN ABOUT THE WHALE

"Oh, the whale. He's a real killer alright. Nary
a man sails the sea without keeping one eye out
for the whale."

ASK THE MAN ABOUT A BOAT

"A boat? Surely you're not thinking of sailing?
You're crazier than I thought!"

TAKE THE WINE

"I don't know what a WINE is"
TAKE THE FLASK

"I don't know what a FLASK is"
TAKE THE DAMN BOTTLE

"I don't know what a DAMN is"
TAKE THE BOTTLE

"You have taken the bottle."

- Menu-Driven Conversations

Angry Orc: "Hey! Nobody gets in here without the
password."

A. "Yes. The password. I know it."
B. "The password? Oh, I forgot it. It's
downstairs. I'll be
right back."
C. "Password? I don't need no stinkin' password!"

- Hybrid Conversations



Pathfinding

— Dijkstrav algoritmus (nepfilis ¢asty)
— A* (v naprosté vétsSiné RTS vCetné Warcratft Il)
— Floodfill algorithm — 'Ant Races'

Velmi pékna dema na A* algoritmus Ize najit mezi
odkazy na strance UIR.

A* nelze spoustét pfi kazdém pohybu jednotek/botu =
uchovavat v tabulce = problém s pamétovou slozitosti
= hierarchical pathfinding (room region, floor region,
building region, street region, city region)

Waypoints'

— Boti ve FPS hrach umi ,opisovat” od lidského hrace
(jeden z mnoha: RealBot)

— Podobné Ize pouzit i bunky nebo grid.

— Bounding box (vyhnuti se rohtim)

The local environment. Waypoints describe, for example, how dark the location is,
which types of movement are required (crouching, swimming, using a ladder),
whether a door or button entity is present.

The membership(s) of higher-level terrain concepts. Waypoints may be grouped
to represent terrain concepts such as a room, a lake, or the blue team's base.

The relations with other waypoints. Waypoints have relations with other waypoints:
is there a valid line-of-sight, how long does it take to get from one waypoint to the
other.

The focus (in the relations with other waypoints). A waypoint whose relations, such
as line-of-sight or easy access, are clustered primarily in a single narrow direction
has focus in that direction.

'Uzivatel mize vyznacit cestu svych jednotek na vic kliknuti (dvé
vyhody: rychlejSi vypocCet, Ize se vyhnout nebezpeci).



Terrain/map understanding (dulezitost Panamskeé Sije)

Zkusenosti:

— Vyhrava hrag, ktery uhlida dulezity power-up popf.
zbran = viz profesionalni hraci.

— Napf. v CTF médu je treba identifikovat bottle-neck —
strategickeé misto pres které je treba projit (Ize pocitat
pocet cest do baze, které bot z daného waypointu
uhlida... pozn.: line-of-sight = line-of-fire)

1. Determine all contiguous map regions using a
floodfill algorithm
2. For each contiguous map region calculate:

1.
2.

3.

its size in squares
its "center of gravity" (this need not
actually be in the feature)

other regions that abut it (using edges recorded
above)

3. Sub-divide each large contiguous feature into regions. This
is difficult to do in a "human" way but I think it can be
done reasonably. The key idea is to use a shortest

4. Now do for regions what we did for contiguous areas,
calculate:

1.

2.

3.

its size in squares, figure edge squares for each
region

its "center of gravity" (this will now most likely be
in the feature)

other regions that abut it including necks (using
edges recorded above)

Path Intensity



Spojovani (grouping) jednotek — Ize mirné modifikovat
cest, aby si jednotky neprekazely

Stavba silnic — ktera mista na mapé se Casto vyskytuiji
na cestach

Jak si poradit s pohybujicimi se prekazkami —
prepocCitavat cestu (béhem pohyby jednotky) nebo
zajistit, aby zména na mapé resp. ceste spustila
trigger a prepocitani cesty.

Predikce pohyby prekazky — pfiliS obtizné, nepouziva
se. (a sam to neumim)

Line of Sight (LoS) problem (triky)

— Reflexivni LoS

— LoS drahy vypocet pro terén bez prekazek
( N* (N-1) *AverageRange )

— Lze rozdélit atribut "can see" a atribut "has LoS"
(tmavé misto nebo nehlu¢né jednotky = ani jeden
nema "can see", ale oba maji LoS)

— Pro spratelené jednotky netfeba pocitat LoS nebo
"can see" (vétSinou).

— Netfeba pocitat dal, nez je dosah ,utoCnika“ a
,2nhapadaného”

— Vyuzivat vlastnosti terénu (mistnosti oddélené
dvermi).

— Uchovavat vysledky jako bitové vektory

— Nékdy se vyplati ukladat pfedpocitané hodnoty
spoleCné s waypoints



Bots

Hard coded vs. pouziti stand-alone SDK pro expertni
analyzu (Decision Making System — DMS)

SOAR (viz SOAR tutorial 1-5 ... Al pro hru PacMan a
Al pro Quakebot)

Tactics outline (zalozeno na Wants & Needs)
e Collect-Powerups
e Pick up visible weapons that are useful to the bot
e Get health/armor if low on health/armor
e Pickup up other good weapons/ammo if they are close by to deny
them to the enemy
o Attack
e Use circle-strafe
e Move to best distance for current weapon
e Jump during an attack to avoid getting hit
e Chase
e Turn toward an enemy based on sound of running
e Wander

® Move around a room and if a door is detected, go through it.

RealBot — model chovani hrace

- Emoce (strach, agresivita, sebedlvéra, radost/stésti a
frustrace)

- Touhy (splnénni ukolu, tymova prace, camping)

- ZkuSenosti (mistnosti kde je mnoho mrtvych jsou oznacené
jako ,nebezpelné®, ale takeé ,dulezité” kde hra¢ kempuje, kde
byl bot zabit, kudy hra¢ chodi nej¢astéji, kudy nechodi vubec)



Emaptie
Q: Co déla hrag, ktery pravé zabéhl za roh?
A: Déla to co bych délal ja (bot) se stejnym
vybavenim, stejnym power-upem...

Operation Flashpoint
— waypoints, sensors, triggers

Jak zacit ?
Botman (HL & CS guru)
http://www.planethalflife.com/botman/
http://www.valvesoftware.com/hlsdk.htm (HalfLife SDK 2.2)

Script vs. program

Amit [to Steve]: Hello, friend!
Steve [nods to Bryan]: Welcome to CGDC.
[Amit exits left.]

Note that it's very high level: it doesn't specify exactly
how Amit speaks or how Steve nods or even the timing.
For example, the conversation might look like this:

Amit.turns towards (Steve);

Amit.walks within(3);

Amit.says to(Steve, "Hello, friend!");
Amit.waits (1) ;

Steve.turns towards (Bryan);
Steve.walks within (5);
Steve.nods to (Bryan);

Steve.waits (1) ;

Steve.says to(Bryan, "Welcome to CGDC.");
Amit.waits (3);

Amit.face direction(DIR LEFT);
Amit.exits () ;



Wargames
"DMS" — "decision-making-system".

DMS mZe byt

— jednoducha neuronova sit
— hard-coded pravidla

— fuzzy logika

— vyhledavaci tabulka

— nebo cokoliv jiného

Je tfeba aby DMS byl jednoduchy (malo vstupu malo
vystupul) a ,trackable®. Nelze tedy kontrolovat a
vyhodnocovat pozici kazdého vojaka. Reseni:
hierarchicky DMS.

— Lokalni DMS pfijima strategickeé informace od
globalniho DMS a interpretuje je na taktické urovni.

— Tedy: Jak se informace ,posilaji nahoru“ zobecnuiji
se, kdyz rozkazy postupuji ,dolu” stavaji se
konkrétnéjsimi.

— Dobry pfimér je fetéz rozkazu v armadeé

— The Clash of Civilizations

— Takticka Cast Al se aktivuje mnohem cCasteji.

Strategie a taktika jsou synonyma, jen stoji v jinych
urovnich.

Strategie = politicka rozhodnuti v zavislosti na okolnich
statech, aliancich, osobnosti nepfatelskych vudcu, etice
a moralce (pouzit/nepouzit néjaky typ zbrané), timing,
kvalita logistiky, pozice v boji, penize, stav bitvy...



Grouping

- jednodusi handskake pfi udileni rozkazu

- pri pohybu jednotky se Ize Iépe vyhybat pfekazkam
- flexibilni tym, odolny vuci riznym typum odporu

- snazSi koordinace utoku

Level of Detail

Influence Mapping

Loyality tracking

Moralka, mody a vzorce chovani

OOP - VysilaCe (hladovy simik, lednice vysila, Zze ma
jidlo, jidlo vysila, Ze ma byt ohrato)

DalSi techniky

— Sablony utok( oponenta

— Databaze poslednich uspéchu a neuspéch
— Bag of tricks

Best of the Web

http://www.gameai.com/

http://www.gamasutra.com/
http://www.gamedev.net/gamedev.asp
http://www.cris.com/~swoodcoc/ai.html
http://www-cs-students.stanford.edu/~amitp/gameprog.html
http://xenon.stanford.edu/~amitp/gameprog.html

http://yoda.cis.temple.edu:8080/UGAIWWW/lectures95/search/alpha-beta.html
http://news.alife.org/

Best of the Newsgroups

rec.games.programmer
rec.games.chess
rec.games.go
rec.games.*

comp.ai.alife
comp.ail.games


http://www.cris.com/~swoodcoc/ai.html

