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The significance of the nonlinear transformation from an information theoretical

viewpoint in the Drosophila primary olfactory center
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Abstract— In the Drosophila antennal lobe, ORNs
are comparatively narrowly tuned to odors while PNs
are broadly tuned. That is, there is a nonlinear trans-
formation between ORN and PN responses. To inves-
tigate the meaning of this nonlinear transformation
from an information theoretical viewpoint, we mod-
eled a neural circuit of Drosophila antennal lobe. We
show that this transformation maximizes mutual in-

formation between stimuli and PN responses.
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