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Model selection of early vision system of Drosophila melanogaster
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It has been reported that in lobula plate of fly’s visual ganglion, neurons called lobula plate tangential cells (LPTCs) have
motion selectivity. Mathematical models of motion detection cells have been proposed. One of typical models is correlation-
type motion detection model (W. Reichardt et al., 1956). Several motion detection models classified into the correlation-type
motion detection model have been proposed; 4D model (composed of four Reichardt -type units), 2D model (composed of two
Reichardt -type units) and 6D model (composed of six Reichardt -type units). These models are proposed based on different
hypotheses on response manner of L1 and L2 pathways in visual ganglion. Here, we evaluated these f three models to select
most plausible hypothesis. . Using electrophysiological data obtained from LPTCs in response to visual stimuli with various
ambiguities, we calculated generalization errors of the above three models by cross-validation method, and selected the most
feasible model from the three candidates. Consequently, we found that the generalization error of 2D model was smaller than

the others.
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