Evolutionary convergence in computation of local motion signals in monkey and dragonfly
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Motivation & Background

Many species extract motion from visual signals to perform complicated and critical tasks such as navigation, obstacle
avoidance, and prey capture. The visual systems of macaques and dragonflies provide an interesting contrast because both
species are expert at these tasks, but clearly lack anatomical/ancestral homology. Thus, comparing them may yield insights
into successful computational strategies for motion analysis.

Analysis of visual motion is generally thought to occur in two stages: extraction of local motion signals, followed by
their integration. Local motion signals include those that drive the classical Reichardt detector (pairwise spatiotemporal cor-
relation, also known as Fourier (F) motion), as well as signals that the Reichardt detector cannot extract. The latter includes
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Visual stimuli:

. 32 pseudo-randomized repeats of 25 blocks (~26 minutes total).
- Each motion block contains a specific kind of motion (see below) for
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Sensitivity to multiple kinds of motion across populations

To a first approximation, this holds. Responses of individual neuroons to different motion signals are correlated, and the pattern of
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