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The biosonar system employed by bats was examined based on acoustical, physiological and
dynamic measurements for understanding their effective bio-navigation algorism. As a result, (1)
collaboration control in flight and acoustical sensing behaviors by bats, (2) look-ahead control of
pulse direction during flight, and time-sharing processing for multiple target, (3) avoidance for
self-jamming (pulse-echo ambiguity) by shifting frequency range, (4) consistence of
electrophysiological measures of best frequency and latency distributions in inferior colliculus of
Pipistrellus abramus with behavioral measures during foraging in this species.
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Fig.l  (top) Measurement system  of
microphone array system. (bottom) Calculation
procedure of pulse direction estimated from
whole microphones (heavy arrow indicates
estimated pulse direction), and schematic
diagram of directions of emission, flight and
landing point.
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Fig. 2 Distributions of the first pulse emission
of pulse train (A), pulse duration (B), changes
in pulse duration (C) and sound pressure (D).
Upper bars indicate duration of flight muscle
activity
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Fig. 4 Change in horizontal pulse direction
during landing flight as a function of time to
landing. Open circles indicate intense pulse.
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Fig. 5 Changes in the IPI, echo duration (A) and
terminal frequency of emitted pulse (B) during
the flight. Bar in B indicates the series of pulses
while the echo overlap occurred.
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Fig. 3 Top views of horizontal flight trajectory
(red line) of the bat during obstacle avoidance
with the pulse direction (blue line). The length
of blue line indicates sound pressure of the
pulse. Solid circles indicate obstacle chains.
Left side figures show the data of initial flight,
and right figures show the data of the
subsequent flight.
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