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Abstract

Previous research using evolutionary computation in Multi-Agent Systems indicates that
assigning fitness based on team vs. individual behavior has a strong impact on the abllity
of evolved teams of artificial agents to exhibit teamwork in challenging tasks. However,

Predators were evolved against robotic prey with a population size of 200
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 Three predators and two prey in a torus-shaped grid world [2] -
eneration

e Torus-shaped grid world: agents can exit on one side of the grid world
and wrap around to the opposite side

* Predators attempt to catch prey (occupy same location)

* Predators evolved against robotic/scripted prey

 Predator performance depends on different combinations of multiple
fitness functions (multiobjective optimization via NSGA-II [3]):
o0 Minimize Distance from Prey
o Maximize Number of Prey Caught

 Predators with higher fithess scores move on to breed In the next @ @
generation while predators with lower fitness scores die out

Individual: only fitness functions rewarding the predators as individuals.
Team: only fitness functions rewarding the team as a whole.

Both: a combination of individual and team fithess functions.

1M: neural networks have only one module, or mode of behavior.

2M: neural networks have two modules, or modes of behavior.

« Teams with individual selection performed better than those with team selection, but
teams with both types of selection at the same time also showed potential.
« Teams with 2 modules performed the best even if they used team objectives. They
also showed more complex, specialized behavior, including the following:
o Predators developed supportive roles, such as herding the prey and acting as a
blocker for the other, more aggressive predators.
o Predators developed aggressive roles for chasing down the prey, and learned to
work together with the supportive roles to surround and capture prey.
o Predators had the ability to switch between supportive (altruistic) and aggressive
(selfish) roles when necessary.
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A network takes numeric sensor inputs and generates numeric outputs. The output
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