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Multi-frequency electrical impedance tomography (EIT) systems can be
used for both frequency-difference imaging and anomaly detection. We for-
mulate the forward problem as a pair of partial differential equations coupled
through conductivity σ and permittivity ε distributions: ∇ · (σ∇v) − ∇ ·
(ωε∇h) = 0 and ∇ · (ωε∇v) + ∇ · (σ∇h) = 0 with appropriate boundary
conditions where v and h are real and imaginary parts of a complex voltage
U = v + ih. Here, we note that both σ and ε affect v and h. We describe
a mathematical analysis of the coupled equations for anomaly detection and
frequency-difference imaging. Explaining algorithms for anomaly detection
and imaging, we present experimental results using conductivity phantoms.
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