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3D integral imaging is a technique used to capture and display three-dimensional (3D) scenes. The
capture process requires the use of a microlenses array or a matrix of cameras to record multiple
perspectives of the scene. The recorded information is used to generate the so-called light field.
Integral imaging allows us to numerically manipulate the light field to select a particular in-focus
plane, deal with occlusions, or improve contrast in poorly illuminated scenes.

Imaging in turbid media, such as underwater environments or biological tissues, is a challenging
problem because light is affected by scattering, which reduces the visibility of the scene. There is a
general consensus that polarized light can improve the imaging capabilities of optical systems in such
difficult conditions. Conventional polarimetric metrics, such as the degree of polarization or the
Stokes parameters, in combination with statistical methods, are used to help improve the quality of
the recorded images. More advanced and insightful information can be obtained by measuring the
components of the Mueller matrix, as it provides a complete polarimetric description of the scene [1].
3D Mueller matrix imaging has been demonstrated using a light field camera [2]. The combination
of both procedures can represent an important advancement in the polarimetric analysis of scenes in
turbid media using three-dimensional information.


http://www.europhotonics.org/wordpress/
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Objectives:

In this project, we propose to build an integral imaging system with a polarimetric camera, using the
synthetic aperture paradigm [3], to measure 9 of the 16 components of the Mueller matrix in scenes
located in turbid media. It is expected that the three-dimensional polarimetric information provided
by this system will produce improved contrast and spatial resolution, reduced sensitivity to scattering,
and improved light efficiency.
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Additional information (if needed):
Required skills: Excellent laboratory skills, very good knowledge of Python / Matlab and Labview.
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