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Modeling of social experience dependent behavior selection in insect
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Abstract: Understanding of mechanisms of socially adaptive behavior is one of the common interests between
engineers and biologists. We have investigated cricket agonistic behavior to understand mechanisms of socially
adaptive behavior. We constructed cricket’s fighting behavior model and its physiological model. By simulating the
cricket behavior and physiological model, we investigated the neuronal mechanism underlying social interaction.
Artificial crickets were constructed by observing their behaviors. The goal of this study is to understand the internal
model for socially adaptive behavior of crickets.
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Figl. Fighting behavior of the crickets (Gryllus

bimaculatus) . Males escalate fighting intensity; if
opponent wouldn’t give up continue attacking.
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Fig. 2. NO-induced ¢cGMP in the cricket brain. A:
NO-donor increased c¢GMP in the brain. B:
NO-induced c¢GMP  immunohistochemistry  tha
revealed targets of NO.
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Fig. 3. Effects of inhibitor of NO synthase L-NAME and
inhibitor of sGC ODQ on fighting behavior. A: Head injection
of L-NAME enhanced aggressive behavior in subordinate
males. B: Head injection of ODQ also increased aggressive
behavior in subordinate males.
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Fig. 4. Octopamine levels in the cricket brain. A:
Octopamine level decreased after fighting in particular in
subordinate males. B: NO-donor NOR3 decreased
octopamine level in the brain but L-NALE increased
octopamine level in the brain.
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Fig. 5. Behavior model of artificial crickets.
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Fig. 6. Simulation results of artificial crickets. A: Time sequence of
the value o in each population density. B: Rate of showing
aggressive behavior in individual animals when they encounter
other animals.
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Fig. 7. Modeling of link with NO/cGMP system,
OA system and behavior.
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Fig. 8. Example of simulation results demonstrating
changes of internal states. A: Internal state of
dominant male. B: Internal state of subordinate
males.
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Fig. 9. Proposed neuronal model.
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Fig. 10. Internal state transition under simulated high
frequent contacting condition.
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