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Background

Tomography deals with the reconstruction of images, or slices of 3D volumes, from a number
of projections obtained by penetrating waves through the considered object. Practically, it
provides information (image or 3D volume) about interior of the object. From the
mathematical point of view, the problem posed is to reconstruct a function, which
represents an image, from its integrals or sums over subsets of its domain. The tomography
reconstruction problem may be continuous or discrete. In the discrete case, the range and
domain of the function to be reconstructed are finite discrete sets and the field which deals
with this problem is called discrete tomography (DT). The term DT is introduced at the
meeting "Mini-Symposium on Discrete Tomography" which was held in 1994 (Rutgers
University, USA). The field of DT application is diverse, it is often used in medical imaging or
radiology (Computer Tomography, Positron Emission Tomography, Electron Tomography),
in archaeology, biology, atmospheric science, oceanography, plasma physics, and in
materials science.

Project description

The project deals with the mathematical procedure called tomography reconstruction
method. The task is to reconstruct an image from the given projection data. There exist a
number of different reconstruction methods, which in general case give only approximate or
“good enough” solutions. Improvement of the reconstruction methods is a challenge and a
constant need. The project plan envisages the improvement of existing and developing new
reconstruction methods. This plan includes:
e Prior information analysis (object convexity, area, perimeter...);
e Development of an appropriate optimization procedure;
e Analysis of the impact of the image grid selection (image grid can be classical/square,
triangular, hexagonal..);
e Reconstruction model design (possible types: energy-minimization, inverse
transform..);
e Experimental work in computer laboratory, often using Matlab environment.
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