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Abstract
In this paper, a combined wavelet based mesh free method has been presented to solve the

forward problem in magnetic induction tomography (MIT). Being a non-contact safe imaging
technique, MIT has been an appropriate method for noninvasive industrial and medical
imaging. In this imaging method, a primary magnetic field is applied by one or more
excitation coils to induce eddy currents in the material to be studied, and then the secondary
magnetic field from these eddy currents is detected in sensing coils. Image reconstruction is
obtained from estimated electric conductivity coefficients by using measurement data and
solutions of forward and inverse problems. In general, the forward problem is solved using
finite element method (FEM) with acceptable accuracy but in problems involving moving
objects or objects with changing geometrical appearance, mesh distortion is inevitable and
susceptible to producing error in numerical results. Since the solution of the FEM depends on
the mesh shape and boundary condition constraints are difficult to be applied to the mesh free
method, in this paper, the combined wavelet based mesh free approach is suggested to resolve
the disadvantages of both methods in the MIT forward problem. In order to apply interface
conditions between the two finite element and mesh free sub-domains, slope jump functions
are entered to the set of basis functions. The simulation results obtained by the proposed
method are compared with the FEM in terms of accuracy and computational cost.
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Real part of magnetic vector potential
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