Statistical modeling of pulmonary vasculatures with
topological priors in CT volumes
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Résumé

Machine/deep-learning recently produced competitive results in medical applications.
However, topological aspects are not yet strongly investigated in this context. For example,
state of the art statistical intensity model of blood vessels are generated by deep learning
with variational auto-encoder in three-dimensional image, whereas topological constraints are
not integrated to this model: images reconstructed with such a model may have topological
defects such as vessel disconection, loss of bifurcation or creation of undesired holes. In this
talk, we propose new methods for computational modeling of anatomical structures with
topological consistency, based on deep learning. To tackle this issue, we integrate topological
loss functions in the learning process by using the differentiability of persistent homology,
with help of digital topology and mathematical morphology. Qualitative and quantitative
results on 2567 real CT volume patches and on 10000 artificial ones show the efficiency of
the proposed framework.
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