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Investigation for flexible 3D Acoustic Navigation employed by echolocating Bats
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At first, we mathematically evaluated that gl)Acoustic sensing with both ear
movements similar to bats is useful for 3D sound source estimation(T. Hiraga, Y.Yamada et al,2022).
Moreover, throught the measurements of the spatial learning flights of bats, it was found that (2)
bats change their adaptive navgation behavior depending on the acoustic visibility (presence or
absence of acoustic obstacles) in the flight environment (Y. Yamada et al., 2020). Furthermore, an
active sonar system is proposed for drones equipped with a single transmitter and two receivers,
inspired by echolocating bats. As a result of flight test,the received signals were saturated by
cluttered propeller noise, suggesting a simple sonar system with a down sweep FM pulse (similar to
bats) is sufficient for flight noise.
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