
Abstract

3-D medical images such as Computed Tomography(CT), Positron Emission Tomogra-

phy(PET) and Magnetic Resonance Imaging(MRI) are commonly used for diagnosis. Tomo-

graphic reconstruction is the underlying technique for all these images. It is often of interest

to increase the resolution of these images. Some of the possible solutions for increasing the

resolution are: increasing the number of detectors, changing the detector material/geometry,

increasing the excitation energy level or scanning time. These solutions are limited in terms

of practical implementation. Hence, finding solutions at the processing level (post data ac-

quisition) is of interest. This thesis focuses on the problem of preserving details and quality

of tomographic images after upsampling. We have explored two different approaches for

generating higher resolution images. These are based on re-examining the lattice geometry

for reconstruction. We offer two novel solutions, one which uses a hexagonal instead of the

conventional square lattice and a second one based super resolution strategy which combines

samples drawn from two lattices.

In the first solution, we reconstruct the image onto a hexagonal lattice. These samples

are then interpolated to find the samples on the desired higher resolution square lattice.

In the super resolution (SR)- based solution we reconstruct the images onto 2 low resolution

lattices. The lattices are rotated versions of each other which provide a ’different view’ of

an object/scene. For generating low resolution images both square and hexagonal sampling

have been considered.

The two solutions have been implemented and tested using a variety of test objects.

These objects which are called phantoms were chosen to be of 2 types: analytical and real.



Three analytically generated phantoms used were Concentric rings, dots and lines. Two real

PET phantoms were Nema and Hoffman Brain phantoms. The results were benchmarked

against upsampled images generated by: Direct upsampling and an existing super resolution

technique which uses Union of Shifted Lattice (USL) samples. The evaluation results show

a qualitative and quantitative improvement over results obtained by direct upsampling. The

SR-based results are comparable to that obtained with USL in quality. However, the main

strength of the proposed SR-based solution is the computational savings and a reduced

number of required images for a given upsampling factor.
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