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Variance adaptation in navigational decision making! MARC GER-
SHOW, RUBEN GEPNER, JASON WOLK, DIGVIJAY WADEKAR, New York
Univ NYU — Drosophila larvae navigate their environments using a biased random
walk strategy. A key component of this strategy is the decision to initiate a turn
(change direction) in response to declining conditions. We modeled this decision as
the output of a Linear-Nonlinear-Poisson cascade and used reverse correlation with
visual and fictive olfactory stimuli to find the parameters of this model®>. Because
the larva responds to changes in stimulus intensity, we used stimuli with uncorre-
lated normally distributed intensity derivatives, i.e. Brownian processes, and took
the stimulus derivative as the input to our LNP cascade. In this way, we were able
to present stimuli with 0 mean and controlled variance. We found that the nonlin-
ear rate function depended on the variance in the stimulus input, allowing larvae to
respond more strongly to small changes in low-noise compared to high-noise envi-
ronments. We measured the rate at which the larva adapted its behavior following
changes in stimulus variance, and found that larvae adapted more quickly to in-
creases in variance than to decreases, consistent with the behavior of an optimal
Bayes estimator®.
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