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Aims

Investigate co-
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with stricter genre 
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Co-operative Co-evolution

• Each process contributes part of a synthesised 
solution, which feeds back fitness information.

• This allows for processes to exert a kind of 
evolutionary pressure on other processes, 
influencing their evolution.

• For ACCME - Maps, Powerup Sets, Layouts.

• Multiple evolutionary processes, with separate 
populations, fitness functions, &c.
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Maps
• Central tile area used 

from a corpus of 
human-designed tiles.

• Outer edges can be 
blocked off or locked 
temporarily to guide 
game progression.

• Fitness of a map 
heavily tied in to 
reachability traces.

Wednesday, 11 April 2012



Maps - Reachability

Wednesday, 11 April 2012



Maps - Reachability

Wednesday, 11 April 2012



Maps - Reachability

Wednesday, 11 April 2012



Maps - Reachability

Wednesday, 11 April 2012



Powerup Sets

Wednesday, 11 April 2012



Powerup Sets
ACCME designs powerups to affect a particular in-game 

variable, settings its value to within a given range.

Wednesday, 11 April 2012



Powerup Sets

Improve character jump height by X

ACCME designs powerups to affect a particular in-game 
variable, settings its value to within a given range.

Wednesday, 11 April 2012



Powerup Sets

Improve character jump height by X

Reduce global gravity by Y

ACCME designs powerups to affect a particular in-game 
variable, settings its value to within a given range.

Wednesday, 11 April 2012



Powerup Sets

Improve character jump height by X

Reduce global gravity by Y

Unlock tiles of index < Z

ACCME designs powerups to affect a particular in-game 
variable, settings its value to within a given range.

Wednesday, 11 April 2012



Powerup Sets

Improve character jump height by X

Reduce global gravity by Y

Unlock tiles of index < Z

ACCME designs powerups to affect a particular in-game 
variable, settings its value to within a given range.

Exploration of variable use opens up the possibility for less 
grammar-heavy mechanic discovery in future.
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Powersets

Powersets selected for the increase in %
reachability they provided.

Higher fitness also given for multiple level 
paths within the powerset.
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Layouts
• Enemy configuration and layout on map.

• Configuration defined enemy behaviour/
abilities from a set of predefineds.

• Fitter layouts spread enemy types throughout 
levels, didn’t overwhelm the player initially, 
avoided enemy designs that were too similar.
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ACCME

• Typical run: 400 generations

• Approximately 4-5 hours to evolve a 3x3 game on 
our hefty Mac server.

• Each species (Map, Layout...) has population of size 
200.

• Species have their own crossover rates, and so on. 
All use elitism and are steady-state.

• ACCME v2.0 will take advantage of the department’s 
Condor server.
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Feedback
• Ran a pilot study, 80 participants.

• Ran a second study, 35 players + survey.

• Results inconclusive: raised questions about evaluation 
of automatically-designed games.

• Might also point to a gap between player perception of 
game quality and ACCME’s current fitness estimation.

“the controls are rather clumsy”

“cute sprites”
“it's difficult to tell the projectiles from the environment”
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Questions?

Feedback and ideas are great:
mike@gamesbyangelina.org

Creative AI for Maths, Games, Art and more:
ccg.doc.ic.ac.uk

Regular project updates + new ideas:
www.gamesbyangelina.org

And playable games!
www.gamesbyangelina.org/games
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Open Source
• www.github.com/gamesbyangelina

• A Point And Click Engine - out now

• Flash source code, more coming soon
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