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DESCRIPTION
A digital optical microscopy method for 3D reconstruction of an
object, comprising:
 transmitting an optical illuminating beam through at
least one 3D object having a reference plane extending
therethrough, the illuminating beam having an optical
axis;
 rotating the at least one object so as to vary the angle
subtended between the reference plane of the object
and the optical axis of the illuminating beam;
 generating a plurality of interference figures during
rotation of the object, each interference figure being
obtained by the combination of a reference optical
beam and the illuminating beam that transmitted
through the object;
 optically acquiring the plurality of interference figures,
during rotation of the object, on a single plane that
defines the hologram plane, such that each
interference figure is associated to a respective
rotation angle θ of the object, describing the
orientation of the object relative to the optical axis of
the illuminating beam;
 generating a digital hologram for each interference
figure;
 providing phase‐contrast reconstruction of a plurality
of images from a numerical reconstruction of the
plurality of digital holograms;
 segmenting each image of the plurality of phase‐
contrast images, thereby generating a respective
silhouette as an image comprising a region of interest
defined by an isosurface that represents the two‐
dimensional projection of the object from an
observation point at an angle θ against a background;
 reconstructing a 3D projection of the isosurface of each
silhouette of the plurality of silhouettes, thereby
obtaining a respective volume element originating
from an observation point at angle θ, thereby obtaining
a plurality of volume elements associated with a
respective plurality of rotation angles;
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calculating the volume of the object by reconstructing
a visual hull of the 3D surface of the object, the visual
hull being obtained from the plurality of volume
elements.
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