25 R %

5w 4 4 ek (Strategy)
4 Fox s E Ao ¥ 4§ Ah
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A R0 % s Common fruit fly
LIVING SYSTEM | (Drosophila melanogaster)
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Fruit flies have to locate the scent of food in several odors and manage
turbulence to find out the location of food.
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There may be in your home right now a creature that is the marvel and envy of aeronautical
engineers and computer scientists alike. Place a blueberry anywhere in your kitchen, and you
will likely soon find the diminutive and intrepid fruit fly (Drosophila melanogaster) hovering
nearby. Move the blueberry and turn on a rotating room fan, or try the experiment outside on a
windy day. The fly will still find the treasure. How do these insects track odors to their source in
a complicated and ever-changing environment?

Air currents and turbulence break up the plume into smaller, more short-lived filaments. Fruit
flies must infer the food source location amidst a background of many other unrelated smells.
Upon first detecting a filament of odor, they turn and move upwind, toward the source. When
the odor filament ends, they begin moving laterally, across the direction of wind flow. Once
they detect another filament, they move upwind again. In this way, they use an accumulation of
small experiences to build towards an ultimate determination of the food source.

Working with incomplete information is the norm in the real world. Creating computational
programs that effectively model navigation by insects could have far-ranging applications in
human technologies that aim to navigate in similarly-constrained situations. For example, this
could be helpful in rescue operations, or searching for sources of pollution, where information is
incomplete and time is critical.
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“Foraging is a vital behavioral task for living organisms... We focus on cast and surge
strategies employed by flying insects when foraging within turbulent odor plumes. Using a
spike-based plasticity rule, the model rapidly learns to associate individual olfactory sensory
cues paired with food in a classical conditioning paradigm... Our work successfully combines
biological computational principles with spike-based machine learning. It shows how
knowledge transfer from static to arbitrary complex dynamic conditions can be achieved by
foraging insects and may serve as inspiration for agent-based machine learning.” (Rapp and
Nawrot 2020: 28412)
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