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Relation between Morphology of Artificial Creature and Behavioral Ability in the Virtual Fluid Environment

Keita NAKAMURA, Ikuo SUZUKI, Masahito YAMAMOTO and Masashi FURUKAWA

Morphology of an artificial creature plays an important role in the behavior acquisition of them because the behaviors
strongly depend on its morphology. In this study, it is examined how the behavior differences appear when its morphology
changes in the virtual fluid environment. We construct the approximate virtual fluid environment with low computing costs

to simulate the behavior acquisition for them. Also we propose a simulation method for them in consideration of effects

from the virtual fluid environment based on physics modeling. Results are discussed on a relation between its morphology

and acquired behaviors.
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Table 1 Experimental conditions for ANN control

The number of rigid bodies
for artificial creature 6
The number of the neuron
ANN in the input layer 6
The number of the neuron
in the hidden layer 2
The range of a joint angle [—45°, 45°]
Genotype wl, w?
Fitness F
Population 50
1 Step 1/60s
RCGA Simulation step 300
Generation number 250
Crossover Probability 0.15
Mutation Probability 0.75
Trial times 15
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Fig. 12 Transition angles between the rigid bodies on the best individual
(Lowest model)
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Fig. 14 Transition angles between the rigid bodies on the best individual
(Thinnest model)
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Fig. 15 Transition angles between the rigid bodies on the best individual
(Widest model)
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Fig. 16 Transition angles between the rigid bodies on the best individual
(Shortest model)
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Table 2 Experimental conditions for ANN control

The number of joints
for artificial creature N
The number of the neuron
in the input layer 2N+2
The number of the neuron
ANN in the hidden layer 2N+2
The number of the neuron
in the output layer N
The range of a joint angle [—45°, 45°]
Genotype wt, w2
Fitness F
Population 50
1 Step 1/60s
RCGA Simulation step 300
Generation 250
Crossover Probability 0.15
Mutation Probability 0.75
Trial times 15
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Fig. 20 Transition angles between the rigid bodies on the best individual
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