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Sparse MAP inference of cell shapes and spike trains from calcium imaging data
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Calcium imaging has become popular as data acquisition technique from neural
circuits and the scale of imaging data is rapidly increasing. In this paper, we present an automatic cell
sorting algorithm which detects cell positions and spike timings simultaneously from large scale calcium
imaging data. Our algorithm is based on a simple probabilistic model with random variables for spatial
and temporal activities of each cell. The model also contains spatial and temporal baseline as random
variables and these variables can be effectively inferred by iterative quadratic programming problems
with few control parameters for sparseness. Present inference procedure can detect separately spiking
activities from from spatially overlapped neurons which activities contains cross-talk components. Faster
implementation of the approach have been also developed by tuning of numerical solver routine using the
problem specific characteristic.
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