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JH : Automatic analysis of gene activations in microscopic images of Drosophila ovaries

A

he biologists are interested in observing various gene activation in early development stages of
Drosophila ovary and imaginal disk. They aim at finding relationships in gene activity and its
positions which we solve by determining a spatial atlas of gene activation for each development
stage and compute sparse encoding for each sample which can be used further in data mining. We
introduce a pipeline composed of (i) semantic segmentation & ovary detection, (ii) stage
classification, (iii) chamber registration co common prototype, and (iv) extracting spatial atlas. In
this presentation, we focus on steps (i, iv). We decompose egg segmentation & detection of ovaries
(i) into three subtasks: (a) semantic image segmentation into classes with biological meaning, (b)
object center detection for each possible egg, and (c) instance segmentation of individual eggs
initialized by estimated centers on pre-segmented images. On top of it (iv), we aggregate observed
genes activations into an atlas (a small set of non-overlapping spatial patterns) by proposing a

novel Binary Pattern Dictionary Learning, which benefits from using spatial information.
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