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Abstract

Resistivity inversion is one of the most important quantitative interpretation methods for DC
sounding data, but it is difficult to flexibly implement interval constraints of layer thickness and
resistivity in conventional gradient information-based inversion algorithms. To this end, this pa-
per introduces the supervised descent method into the inversion of electrical sounding curves to
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achieve flexible introduction of prior information, and then reconstruct the parameters of the un-
derground model. Using the data synthesized by forward modeling, the influence of the selection
of different initial models in the training set on the feasibility of SDM inversion is demonstrated. In
addition, two sets of numerical experiments were carried out to further explore the generalization
ability of SDM. The results show that it is feasible to use SDM to incorporate prior information. The
inversion process of this method does not involve the calculation of partial derivatives, which can
not only overcome the dependence on the initial model to achieve fast convergence, but also has
certain generalization ability.
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Figure 1. Horizontal layered medium model
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Table 1. The K-type geoelectric model: parameters during the offline stage and the real model parameters during the online
inversion stage
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Figure 2. The training based on different initial models during the SDM offline stage. (a) Model
misfit; (b) Data misfit
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Figure 3. The data misfit during the SDM online stage based on different initial models
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Table 2. Inversion results of model m; based on different initial models
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Figure 4. The inversion model has the same number of layers as the training set: SDM inversion
results for four models (a) m, (b) mz (c) m, (d) ms
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