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We constructed a framework for emergence and evolution of acoustic
communication in the population of virtual creatures that can make sounds in a 3D physically
simulated environment, aiming at understanding emergence of novel individual relationships and its
application to understand ecological interactions and engineering. The experiments with several
settings showed that the framework enables us to discuss the evolution of collective behaviors,
exaptation, and acoustic niche separation, originating from an inevitable noise generated by
behaviors of embodied agents. We also developed a framework for observing vocal interactions among
songbirds in fields using a robot audition software HARK, and observed their behavioral patterns
quantitatively.
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