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Abstract

This thesis presents a novel approach for detecting an internal object using non-

invasive surface measurements of the reflection coefficients. The low cost and safety

of the low power microwave detection system may be practically suited to first level

breast cancer screening with further development. The significant difference in the

dielectric properties of a malignant tumour compared to healthy breast tissue makes

it possible to estimate the size and position of a tumour using microwave frequen-

cies.

Incident and backscattered electromagnetic waves are analysed using three coordi-

nate systems. Starting from a plane wave reflection model, this approach advances to

obtain mathematical solutions to the nonlinear scattering problems of cylindrically

and spherically-shaped objects. The solution to the inverse problem for finding the

position, size and electrical properties of the unknown microwave scatterer is deter-

mined using Newton’s iterative method. Both of the forward and inverse algorithms

are tested using simulations before proceedings to an experimental application.
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