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Abstract: Geological anomalies in near surface are extremely harmful to engineering. Unexplored structures may

lead to construction difficulty, economic losses and even safety problems. Therefore, the investigation of the construction
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site in near surface is a key procedure before construction. Shallow seismic method is an efficient method to carry
out the investigation of the construction site. However, seismic exploration faces problems such as low signal—to—
noise ratio, strong signal attenuation, and complex wave field in shallow strata, which requires a lot of human experts’
resources to interpret while the results are ambiguous and subjective. Aiming at the problems of shallow seismic
exploration. In this paper, an improved convolutional neural network geological velocity model prediction model is
proposed for seismic exploration, which provides a shallow geological model inversion scheme. This workflow
provides a complete set of near surface seismic exploration signal processing and inversion process scheme without
initial velocity model. This paper uses the stochastic geological model method to construct a variety of geological
models, and forms a geological model-seismic signal database. An improved U-Net convolutional neural network to
better adapt to the inversion task of near surface pre—stack signal data of elastic wave. The results show that the
inversion results of the neural network are intuitive and accurate. Two quantitative evaluation indicators of SSIM
and PSNR indicate that the improved neural network proposed in this paper can achieve high—precision inversion.
The neural network model proposed in this paper can be extended to three—dimensional application, which can
greatly improve the efficiency and interpretation accuracy of seismic signal processing.
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Fig.9 Mini-batch sized training and test workflow
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Fig.11 A typical prediction result of anticline—fault model
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Fig.15 P-wave velocity profile of GT models and prediction
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