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Malmoit
Studied in Lund, Sussex, Essex
Postdoc in Lugano, at ITU for 4.5 years

philosophy + psychology >> artificial
intelligence + robotics >> games

Current research focus: player modelling,
procedural content generation,
evolutionary computation



Games + Al = ...

Simple behaviour control for simple
NPCs in commercial games

Occasional more complex algorithms in
commercial games, e.g. behaviour trees

Tree-search algorithms for board games
and “general game playing”

Reinforcement learning and evolution
Procedural content generation

Player modelling



Iwitch-based games
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Finite state machines
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STRIPS-like plannin

6o to object bx
G60TOB(bx)

Preconditions: TYPE(bx,0BJECT),(3rx)[INROOM(bX,rx) a INROOM(ROBOT,rx))
Deletions: AT(ROBOT.$1.,%$2), NEXTTO(ROBOT . $1)
Additions: *NEXTTO(ROBOT ,bx)

Go to door dx.
GOTOD(dx)

Preconditions: TYPE(dx,DDOR),(3rx)(Gry)[INRODDHM(ROBOT ,rx) A CONNECTS(dx,rx,ry)l
Deletions: AT(ROBOT . $1.32), NEXTTO(ROBOT.$1)
Additions; *NEXTTO(ROBOT ,dx)

Go to coordinate location (x,y).
G0TOL(x,y)

Preconditions: (3rx)[INROOH(ROBOT,rx) a LOCINROOM(x,y,rx)]
Deletions: AT(ROBOT,$1,$2), NEXTTO(ROBOT,$1)
Additions: *AT(ROBOT . x,y)

Go through door dx into room rx.
GOTHRUDR(dx,rx)

Preconditions: TYPE(dx,DOOR), STATUS(dx,0PEN), TYPE(rx,RO0OHN),

NEXTTO(ROBOT ,dx) (3rx)[INROOM(ROBOT ,ry) A CONNECTS(dx,ry,rx)]
Deletions: AT(ROBOT,$1,$2), NEXTTO(ROBOTS$1), INROOM(ROBOT,$1)
Additions: *INROOM(ROBOT ,rx)




STRIPS-like planning

Soldier

B Action
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Al/Actions/Attack
Al/Actions/AttackCrouch
Al/Actions/SuppressionFire
Al/Actions/SuppressionFireFromCover
Al/Actions/FlushOutWithGrenade
Al/Actions/AttackFromCover
Al/Actions/BlindFireFromCover
Al/Actions/AttackGrenadeFromCover
Al/Actions/AttackFromView
Al/Actions/DrawWeapon
Al/Actions/HolsterWeapon
Al/Actions/ReloadCrouch
Al/Actions/ReloadCovered
Al/Actions/InspectDisturbance
Al/Actions/LookAtDisturbance
Al/Actions/SurveyArea
Al/Actions/DodgeRoll
Al/Actions/DodgeShuffle
Al/Actions/DodgeCovered
Al/Actions/Uncover

Al/Actions/AttackMelee

Assassin
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Al/Actions/Attack
Al/Actions/InspectDisturbance
Al/Actions/LookAtDisturbance
Al/Actions/SurveyArea
Al/Actions/AttackMeleeUncloaked
Al/Actions/TraverseBlockedDoor
Al/Actions/UseSmartObjectNodeMounted
Al/Actions/MountNodeUncloaked
Al/Actions/DismountNodeUncloaked
Al/Actions/TraverselinkUncloaked
Al/Actions/AttackFromAmbush
Al/Actions/DodgeRollParanoid
Al/Actions/AttackLungeUncloaked
Al/Actions/LopeToTargetUncloaked

Rat

B Action
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Al/Actions/Animate
Al/Actions/Idle
Al/Actions/GotoNode
Al/Actions/UseSmartObjectNode




Behaviour trees

visiting

visiting ready

1. concurrent selector 3. sub-behavior

failed ?

1.2 sub-
benhavior

success*= visiting



Strategy games
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Interactive Plot

Potential fields

Potential Field
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Needs-based Al

@@9 Different Ways of Deciding What To Do

“* Always choose the highest-scoring action
** Choose randomly from one of the n highest-scoring actions
** Choose randomly using the score distribution as the probability

distribution

30.00 0.60
25.00 0.50
20.00 0.40
15.00 » 0.30
10.00 0.20

5.00 I 0.10

0.00 . — — 0.00 —

EatToast Eat Watch Talkto GoToslet Sleep EaToast En Watch Talkto Go Toilet Sleep
Cereal v Bob Cereal v Bob



Board games




X's move

(choose max)

O’s move

(back-up min)

MiniMax

O X

x

X's move

(back-up max)
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Evaluat

N

N RN AR
ENLAYWHLNE

s
N

ion 1function

10 ‘IW ’CQ!‘ B gG

o,

.
=
om— ~
—

BN WH 86




Neuroevolution
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Monte Carlo Tree
Search

Hepeated X times

Selection - Expansion - Simulation —— Backpropagation
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Player modelling

Player preferences
Player experience
Player style (abstract)

Player behaviour (detailed)



Player level preferences
in Super Mario Bros

Level features and rules, playing behavior

® Neuroevolutionary

preference learning
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® Player experience
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Player Experience
(fun, frustration, anxiety, ...)

C. Pedersen, J. Togelius, G. N. Yannakakis., Modeling Player Experience for


http://www.bluenight.dk/mario.php

Procedural content
generatlon in games
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