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Abstract: The automatic reconstruction of neurons from stacks of electron microscopy sections is an
important computer vision problem in neuroscience. Recent advances are based on a two step approach:
First, a set of possible 2D neuron candidates is generated for each section independently based on mem-
brane predictions of a local classifier. Second, the candidates of all sections of the stack are fed to a
neuron tracker that selects and connects them in 3D to yield a reconstruction. The accuracy of the result
is currently limited by the quality of the generated candidates. In this paper, we propose to replace the
heuristic set of candidates used in previous methods with samples drawn from a conditional random field
(CRF) that is trained to label sections of neural tissue. We show on a stack of Drosophila melanogaster
neural tissue that neuron candidates generated with our method produce 30% less reconstruction errors
than current candidate generation methods. Two properties of our CRF are crucial for the accuracy
and applicability of our method: (1) The CRF models the orientation of membranes to produce more
plausible neuron candidates. (2) The interactions in the CRF are restricted to form a bipartite graph,
which allows a great sampling speed-up without loss of accuracy.
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