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Inversion of Resistivity Tomography Data Using EACB Approach
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Abstract : The damped least-squares inversion has become a most popular method in finding the solution in geophysical
problems. Generally, the least-squares inversion is to minimize the object function which consists of data misfits and
model constraints. Although both the data misfit and the model constraint take an important part in the least-squares
inversion, most of the studies are concentrated on what kind of model constraint is imposed and how to select an optimum
regularization parameter. Despite that each datum is recommended to be weighted according to its uncertainty or error
in the data acquisition, the uncertainty is usually not available. Thus, the data weighting matrix is inevitably regarded
as the identity matrix in the inversion. We present a new inversion scheme, in which the data weighting matrix is
automatically obtained from the analysis of the data resolution matrix and its spread function. This approach, named
“extended active constraint balancing (EACB)”, assigns a great weighting on the datum having a high resolution and
vice versa. We demonstrate that by applying EACB to a two-dimensional resistivity tomography problem, the EACB
approach helps to enhance both the resolution and the stability of the inversion process.
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Fig. 1. The model, used to generate the synthetic resistivity
tomography data for the inversion, representing two conductive
blocks at the center of the section.
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Fig. 2. Distribution of normalized coefficients of the data resolution
matrix, which is divided into three types of data: cross-hole, in-line,
and hole-to-surface data. The maxmum of coefficients is set to 0.1
to show overall distribution of coeffiecients.
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Fig. 4. Reconstructed images obtained from ACB inversion (a) and EACB inversions with W, = 0.05~ 1.0 (b), W; = 0.05~5.0 (c) and W,
= (.05 ~ 10.0 (d), respectively. The model constraints are in the range of 0.05 ~ 1.0. The true earth model is shown in Fig. 1.
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