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Extraction of information about a target by top-down signal in echolocating bat
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Abstract — Most species of bat making echolocation
use Doppler-shifted frequency of ultrasonic echo pulse to
measure the velocity of target. To perform the
fine-frequency analysis, the feedback signals from cortex
to subcortical and peripheral areas are needed. The
feedback signals are known to modulate the tuning
property of subcortical neurons. However, the neural
mechanism for modulation of the tuning property is poorly
understood. To address this issue, we present a neural
model for detecting Doppler-shifted frequency of echo
sound reflecting from a target. We show here that the
direction of tuning best frequency shifts is determined by a
single mechanism consisting of two components, or
facilitation and inhibition. We also propose a functional
role of the best frequency shift in extracting the
information of target velocity from background signal
reflecting from trees.
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