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ABSTRACT TE 154157

This ihesis reports oil a study of implementing the Eiectrical Capacitance Tomography
(ECT). A capaciiance simulation calculated fromn the given permittivity patterns is described. The
general theories concerning the image reconstruction from the capacitance are investigated.
Certain techniques employed in X-ray tomography are applied to ECT in order to enhance the
performance of the image reconstruction.

Two models, square and circular sensor with 8 electrodes, have been studied. The finite
difference methed, the finite element method and Gauss’s law were used for calculating
numerically the capacitance of the models. Three image reconstruction algorithms namely linear
backprojection based on projected Landweber iteratioi, algebraic reconstruction technique (ART)
and simultaneous algebraic reconstruction technique (SART), all used in medical tomography,
then were applied and comparatively studied both on image quality and rate of convergence.

Certain criteria to evaluate the performance of the image reconstruction algorithms are
illustrated in this thesis. From the experiments, it has been found that the SART provides the best

image quality and the effective rate of convergence.



