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The calculation of full-region apparent resistivity of central loop TEM
based on deep learning

WU Guo-Pei, ZHANG Ying-Ying, ZHANG Bo-Wen, ZHAO Hua-Liang
(School of Geology and Mining Engineering, Xinjiang University, Urumqi 830047, China)

Abstract: Deep learning is an extension of the artificial neural network algorithm, which has a good approximation ability for complex
functions. This paper introduces this means for the calculation of transient electromagnetic apparent resistivity. First, a 5-layer deep
neural network is established with a single mapping relationship between the normalized induced electromotive force and the transient
field parameters. By analyzing the error conditions trained by different numbers of neurons in a single hidden layer, the hidden layers of
the 5-layer deep neural network are determined. The number of layered neurons is 13,8,5,8,13. The training algorithm chooses the im-
proved Nadam algorithm with adaptive learning rate, which can speed up the training process. The trained deep neural network model is
simulated and verified by a typical electrical model, and it is found that it has a good response to different geoelectric models, which
proves the feasibility of calculating apparent resistivity based on deep learning put forward in this paper. The actual application results
show that the trained deep neural network model can quickly and accurately calculate the apparent resistivity, and its effectiveness is
verified by drilling.

Key words: TEM ;deep learning;artificial neural network ; whole-region apparent resistivity
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