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Bio-Jnspired Odor Source Localization
An aerial vehicle capable of tracking an odor to its source in a turbulent environment could be
used to locate anything emitting an odor, such as pipeline breaks, hazardous waste, or
improvised explosive devices. Odor tracking is a challenging problem because turbulence within
the odor plume creates a filamentous or patchy structure. Thus, an odor tracking strategy based
on following a gradient of odor concentration is inefficient. Since many animals use efficient
odor tracking strategies to locate food and mates, these animals are studied to develop a
fundamental understanding of the underlying behavioral mechanisms. These behavioral
mechanisms serve as inspiration for odor tracking algorithms.

The odor tracking strategy presented here is inspired by the three-dimensional pheromone
tracking behavior of the tobacco hornworm moth, Manduca sexta. The velocity of the odor
tracking agent is decomposed into a component normal to the wind and a component aligned
with the wind. These two velocity components are governed by simple rules based on the
measured odor concentration. Using these rules, the motion of the odor tracking agent has
several characteristics that are similar to real moths, including horizontal and vertical zigzagging,
and a tendency to remain near the odor source without relying on vision to identify the source.
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