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Bats, Clutter, and Jamming
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Jamming Avoidance Resoonse (JAR)
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Applying Echolocation to Models

* Has a broad range, but due to the affect of
clutter the effective range is much smaller. 1.2]
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Figure 5: Visibility region of 7-th and j-th vehicle.
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Mexican Free-Tail Bats, Bracken Cave




Modeling this Behavior

Collective circular motion of multi-vehicle systems”
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Bats Use Echo Harmonic Structure
to Distinguish Their Targets from
Background Clutter
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FLIGHT PATTERNS OF BATS
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Single Vehicle Control Laws
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Multiple Vehicle Control Laws
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Figure 5: Visibility region of i-th and j-th vehicle.



4 VVehicle Model
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8 Vehicle Model

Average distance from the beacon
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Circular

Use models of group bat ;
Behavior

flight to:

— Evaluate the usefulness of
decrease vs increase in
emissions in relation to
group size, based on time Descision Increase/Decrease
to reach equilibrium. Parameters Sensory Region

Possible Results
— One strategy may be /)\«/”
better regardless of group

size.

— Each JAR is more effective
in different populations.

Different
populations

Further Analysis I
— Steady state variance
analysis based on Time to
jamming prevalence. reach
— Bifurcation at which equilibrium
strategies shift. X
72
Pairwise

Comparison
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Questions or Comments



