qERSITP
O%x 2. O

) - Object Tracking and Selective Attention
) in a Bat-Inspired Echolocation System

V'
Ry LS
WZOH Stephanie Doctor, Sairina Mirchandani, Dr. Timothy Horiuchi

MERIT FAIR

Motivation Training Tracking

Air-coupled sonar is an important sensory y A radial basis function (RBF) learning network was used to The clarity in the center of the view and the ability to resolve
system for echolocating bats to follow train the sonar. Training Data wi angles brought about the design of a tracking algorithm in
which the sonar reacts to the relative azimuth of the target.
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Collect amplitude data for a target at specified positions Att el t 101N

Typical air-coupled sonar devices used in mobile robotics (in _ . | |
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of view Scatter RBFs across input space. Adjust RBF centers and standard
deviations to reflect data clusters and subspaces —>(Compute angle estimate (output distribution) for each object in view)
v
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O bJ ectives Multiply RBF outputs by weights and sum to produce angle outputs. / _ _ — \
Adjust weights using correct outputs If an object has been seen before, multiply and renormalize its

Demonstrate how air-coupled sonar, using a more v output distributions to achieve better resolution

biologically-inspired approach, can be used to determine Use saved weights to determine azimuth of objects )

the azimuth of an ObjeCt (1) x = input vector; ®(v) = ev“B°; B = constant; A, = weights; ¢, = RBF centers; n, = number of centers
from: Chen, Cowan, & Grant (1991). IEEE Trans. Neural Networks 2(2), 302-309.
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Bill Bat Boy Enterprises Inc. © 2008 f.(X)=74,+ Zﬂm ||X —C, || (red) represent RBFs most strongly associated with one
i=1 example angle.
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| IIIIIIII | | o The angular sensitivity of /Determine saliency, or interest, of objects in view using entropﬁ

] three adjacent neurons Is Entropy = —Z:p(x) logp(x) @ Saliency(x) = Entropy X p(x)
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(2) Renninger, Verghese, & Coughlan (2007). J. Vision 7(3):6, 1-17./
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from each pinger to be compared to determine angle of | | | | | |
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