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Evaluation of Inverse Fourier Integral Considering the Distances from
the Source Point in 2D Resistivity Modeling
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Abstract: In the two-dimensional (2D) modeling of electrical method, the potential in the space domain is reconstructed
with the calculated potentials in the wavenumber domain using inverse Fourier transform. The inverse Fourier integral
is numerically evaluated using the transformed potential at different wavenumbers. In order to improve the precision of
the integration, either the logarithmic or exponential approximation has been used depending on the size of wavenumber.
Two numerical methods have been generally used to evaluate the integral; interval integration and Gaussian quadrature.
However, both methods do not consider the distance from the current source. Thus the resulting potential in the space
domain shows some error. Especially when the distance from the current source is very small or large, the error increases
abruptly and the evaluated potential becomes extremely unstable. In this study, we developed a new method to calculate
the integral accurately by introducing the distance from the current source to the rescaled Gauss abscissa and weight.
The numerical tests for homogeneous half-space model show that the developed method can yield the error level lower
than 0.4 percent over the various distances from the current source.
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Fig. 1. Typical shape of the potential spectrum for different

distances from the unit current point source located on the surface

of homogeneous half-space of 100 ohm-m.
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Fig. 2. (a) Behavior of modified Bessel function (solid line) and its

approximations and (b) corresponding errors.
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Fig. 3. Schematic example of showing the sampling points of
wavenumber domain potential.
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