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Games for Artificial Intelligence



1 Games are hard and interesting problems
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Play
Games

G. N. Yannakakis and J. Togelius, “Artificial Intelligence and Games,” Springer, 2017.



Game
Al

G. N. Yannakakis and J. Togelius, “Artificial Intelligence and Games,” Springer, 2017.



“The creation of new game
content automatically,
through algorithmic means”

L !
;:,- i “:3 ‘HHP 1I-,t '
"’FF"; "'%" fiRiAE

"ff i ‘|H 4; Ay
iy i J*‘hﬂfm fF’I
AR
g !.fmﬂ.gr B

‘iﬁ.ﬁﬂf;ﬁﬂ

gl

Svass #f"‘f
ﬂfﬁ

"E‘

"'ﬁﬁ‘n\_ i"ﬂ‘yf} A l_ 1A ¥ 1 N f s i

|



mArt ™ Manufacturing m Other mDebugging ™ Marketing ™ Programming



Computational Creativity in and for Games!




“Computational Creativity is a recent area of creativity research that brings
together academics and practitioners from diverse disciplines, genres and
modalities, to explore the potential of computers to be autonomously creative
or to collaborate as co-creators with humans.”

-- PROSECCO Network of Excellence
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Computational Creativity

“The study of Computational Creativity
within and for digital games”

Within: Games as an ideal canvas for studying CC

For: Games benefit as products from artifacts of CC
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Audio

Brown, Daniel. "Mezzo: An adaptive, real-time composition program for game soundtracks."
Proceedings of the AlIDE Workshop on Musical Metacreativity. 2012.







00K, over there! it's a $100 laptop!
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182

Denzinger, J.; Loose, K.; Gates, D.; and Buchanan, J. 2005. Dealing with parameterized actions in
behavior testing of commercial computer games. In Proc. of the IEEE Symposium on
Computational Intelligence and Games , 37-43.
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G. N. Yannakakis, and J. Hallam, “Evolving Opponents for Interesting Interactive Computer Games,”
in Proceedings of the 8th International Conference on the Simulation of Adaptive Behavior (SAB04);
From Animals to Animats 8, pp. 499-508, Los Angeles, CA, USA, July 13-17, 2004. The MIT Press.
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Browne, Cameron. "Yavalath." Evolutionary
Game Design. Springer London, 2011. 75-85.




Procedural FPS Level Generation

W. Cachia, A. Liapis, and G. N. Yannakakis, “Multi-Level Evolution of Shooter
Levels”, in Proceedings of AlIDE, 2015.
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. Level
_ design

Antonios Liapis, Georgios N. Yannakakis, Julian Togelius: "Sentient World:
Human-Based Procedural Cartography,” EvoMusArt, 2013.



Orchestration above all!
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Gravina, Liapis and Yannakakis: "Constrained Surprise Search for Content Generation," in

Proceedings of the IEEE Conference on Computational Intelligence and Games (CIG). 2016.
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Visuals

Level
design

Audio

Hoover, Cachia, Liapis, Yannakakis, "AudiolnSpace: A Proof-of-Concept Exploring the

Creative Fusion of Generative Audio, Visuals and Gameplay," in EvoMusArt, 2015
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Game level

Orchestrating Level and Weapon Design ;

Karavolos, Liapis, and Yannakakis: “Learning Patterns of Balance in a Multi-Player Shooter Game," in
Proceedings of the Foundations on Digital Games, 2017.
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Define a Tension Type

\/

Mid-Point Mid-Point
Rest Tense

n/

Zig-Zag System
Tension Defined

Audio

\ Level
design

Lopes, Liapis, and Yannakakis: "Sonancia: Sonification of Procedurally Generated Game Levels," in
/ Proceedings of the ICCC workshop on Computational Creativity & Games, 2015
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Artificial Intelligence and Games

A Springer Textbook | By Georglos N. Yannakakis and Jullan Togelius

About the Book Table of Contents Lectures Exercises

About the Book

Welcome to the Artificial Intelligence

and use of artificlal Intelligence (Al) In, and for, games

rraduate or advanced undergraduate courses on game Al as well a

Final Public Draft

The linal draft of th ble

book is availta
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