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Electromagnetric Tomography (EMT): Theoretical
Analysis of the Forward Problem

XIONG Han liang, XU Ling an
(School o Electrical Automation and Energy Engineering,
Tianjin University, Tianjin 300072, P R China)

Abstract: Inductance based electromagnetic tomography (EMT) is a novel industrial process tomo-
graphic technique. Exact expressions of the magnetic field distribution in a twa_dimensional object
space were derived by analytically solving the forward problem for a particular two component flow.

The physical mechanisms within the sensor and the detectability limits of the EMT technique were
quantitatively analyzed. Direct mathematical expressions for the field sensitivity and the sensitivity
maps were established. To a certain extent, mathematical and theoretical bases are given for quantita-
tive design of the sensor, detectability analysis of the EMI' technique and image reconstruction of two_
compontnt processes based on the linear back projection algorithm.

Key words: electrodynamics, multi phase flows; tomography; sensor technique; electromagnetica

measurement technique



