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Abstract: In this paper, a data reconstruction algorithm based on Convolutional Neural Networks (CNN) is
proposed for the issue of data mutation caused by humanistic noise in the geophysical resistivity method data
acquisition. Given the nonlinear characteristics of the resistivity method control equation, the traditional linear
interpolation techniques may lead to a decline in the accuracy of the inversion results. In this study, a CNN
model is first constructed and numerical simulation of the resistivity method inversion is carried out by the
three-dimensional finite difference method to generate a training dataset and a test dataset. The CNN model is
trained using the training set and the U-Net network parameters are optimized based on the loss function
results. By comparing the inversion results of data reconstructed with linear interpolation technique and CNN
reconstruction of synthetic mutant data, the effectiveness and superiority of CNN in data reconstruction are

verified. The results demonstrate that U-Net-CNN can effectively reconstruct nonlinear direct current
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resistivity method data, providing a new technical approach to improve the accuracy of geophysical data

acquisition and the reliability of inversion results.

Key words: Convolutional Neural Network; direct current resistivity method; numerical simulation; data
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Table 1 5 hyperparameter adjustment settings

for the U-Net model
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