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Abstract

In this paper, we studied the evolution of behavioral logic of artificial individuals using cell-level evolution framework. We
first implemented cell-level evolution framework and then investigated the evolution of behavioral logic that artificial in—
dividuals ate foods on the framework. A logic frame for behavioral decisions of artificial individuals was devised and applied
to the framework. From extensive tests, we found that most artificial individuals could evolve the behavioral logic that they
could eat food in a short generation. It was also confirmed that most behavioral logics showed nearly same behaviors of ar-
tificial individuals in most tests. Our method has the differences from existing algorithms using evolutionary algorithms and
evolvable hardwares in that it is a basically different approach. These results showed that our framework could be a good
tool for investigating the evolution of artificial individuals in a cell-level.
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outputs
01 | 02 Behaviors
0 0 | Stop
0 1 Turn left
1 0 Turn right
1 1 Go straight
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Table 2. Parameters of CC

Map size setting of CC 3B x 3P
Initial no. of individuals and prey 17 / 170
Max. no. of individuals and prey 43 / 170
Min. no. of individuals and prey 17 / 170
Time unit: generation ratio 351
Maximum generation 200
(Simulation termination conditions)
Mutation  probability(per  logic
. 0.05
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Fig. 5. Behaviors of individuals with the highest fitness of 32 (left: t, right : t+1)
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Fig. 6. Behavior table of some individuals
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