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Abstract

Magnetic induction tomography (MIT) is an imaging technique based on the measurement of the
magnetic field perturbation due to eddy currents induced in conducting objects exposed to an ex-
ternal magnetic excitation field. When the driving frequency is significantly high relative to the
frequency range that MIT normally operates, a highly conducting and permeable metallic target
between the coils can be treated as perfect electric conductors (PEC). In this scenario, the penetra-
tion depth of the magnetic field into the target is extremely small and Boundary Element Method
(BEM) based on integral formulations becomes an effective way to analyze this kind of scattering
problems. However, BEM is most efficient when the scatter object is small rather than distributed.
This is not suitable for the case when a surrounding shield of significant size and surface area is
incorporated in the BEM model, which negates any benefits due to the BEM formulation. For this
reason, we proposed a hybrid method in this paper, which combines the BEM and the Finite Ele-
ment Method (FEM). FEM is used to calculate the shield effect while BEM is used to calculate the
perturbation due to a small PEC inside the sensing space. In this way, we are able to compute sen-
sitivity maps for MIT due to the effect of different shield configurations. An appropriate index re-
lated to the sensitivity maps was proposed to obtain the optimal parameters of the shield.
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Figure 1. Geometrical configuration of MIT system and the
shield. (a) Top view of the MIT system; (b) Side view of the
shield; (c) ANSOFT model
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Figure 2. Object model for calculating the scalar magnetic potential
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