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Like miners wearing headlamps, active sensory systems—such as the echolocating bat
and weakly electric fish—have the advantage of not relying on extrinsic energy sources
for sensory stimulation. Such systems, however, are under a basic biophysical constraint:
spherical r”spreading losses on the outbound leg of the signal, and the same on the
return, join to form fourth-power fall off with distance. To double the range that an object
is detected at, this relationship implies a 2*or 16-fold increase in emission power is
needed. Perhaps related to this observation, at standard hunting velocities both the bat
and weakly electric fish sense prey with less than half a second to spare before collision
in the absence of a course correction. Reflecting this “just-in-time” sensory system, both
animals exhibit remarkable maneuverability. In this talk, I’ll discuss some of the unique
sensory and mechanical abilities of weakly electric fish, how these abilities are closely
intertwined in short-range systems, and some robotics work we have done on artificial
electrosense and propulsion systems inspired by the fish.
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