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Light Field View Synthesis for High-Resolution THz 3D Imaging

THz radiation offers a wide range of possibilities thanks to its
ability to penetrate a variety of optically-opaque materials, such
as cardboard, cloth, plastics, dry wood, etc.,, up to certain
thickness. Differently from X-rays, THz radiation is non-ionizing
and, hence, innocuous for humans. Additionally, the short THz
wavelengths open the door for sub-millimetre resolution.
However, similar to the case of conventional RGB imaging, THz
images are 2D projections of a multidimensional reality and,
hence, do not capture full 3D information. Consequently,
determining the 3D geometry of an object from a single THz image is an ill-posed problem.

IHCT THz light field camera prototype

Recently, THz “light field” cameras have been proposed and developed at IHCT that are able to
inherently capture 3D information. A THz light field camera uses an array of individual THz cameras
to gain angular measurement diversity, thereby capturing 3D information.

However, due to physical constraints, there is a limit on the distribution and number of THz cameras
in the array and, hence, on the quality of the captured 3D information. Furthermore, each THz
camera counts with a limited pixel budget, due to the relatively large pixel pitch. In order to attain
superior 3D resolution, it would be desirable to have a number of views that exceeds the geometrical
constraints. To this end, this thesis will explore the use of light field view synthesis to generate views
beyond the current hardware possibilities, while respecting the underlying constraints due to the
geometry of the scene and the physics of the image formation process. This thesis will unveil to
which extent light field view synthesis can improve 3D reconstruction accuracy.

Requirements:
e Experience with Python or Matlab programming, preferably for image or signal processing
e Familiar with image formation and basic image processing concepts
e Good English

After completing this work, there are good career prospects in the following fields:
e Light field imaging
e 3Dimaging
e Image processing,
computer vision
e Signal processing

© Optlcal image (a) vs. 0.65 THZ image in transmission mode (b) [Sherry et al., 2011].
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