3D retinal vascular network from OCT data
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We will present a method to determine the 3D position of the human retinal vascular network from
commercial spectral-domain (SD) optical coherence tomography (OCT) data. OCT is a noninvasive
technique to collect optical properties of the human retina, therefore this method is harmless for the
subject, having therefore the potential to become a screening process to diagnose alterations on the 3D
location of the vessel network within the retina.

The method is divided in three steps. First one seeks the two-dimensional location of retinal vascular
network on the eye fundus. this one done through support vector machines classification of properly
defined fundus images from OCT data, taking advantage of the fact that on standard SD-OCT, the
incident light beam is absorbed by hemoglobin, creating a shadow on the OCT signal below each
perfused vessel. In a second step, the depth-wise location of the vessel is obtained as the beginning of
the shadow. Finally, the classification of crossovers and bifurcations within the vascular network is also
addressed.

We illustrate the feasibility of the method and show numerical reconstructions of the retinal vessel
network.

Finally we will also briefly discuss some other mathematical problems that we have addressed concern-
ing OCT, amongst which are modeling the optical properties of the human retina by proper numerical
methods.
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