[image: image1.png]



[image: image1.png]Short Title (50 letters maximum. Font: Arial 9)
Authors (50 letters maximum. Font: Arial 9)

First break prediction in land seismic dataset using U-net convolutional neural network
Barbosa, R. D.1,2; Cerqueira, A. G.1,2  ,Souza, W. E. 1,2 and Porsani, M. J.1, 1INCT-GP/UFBA, 2GAIA-UFBA
Copyright 2023, SBGf - Sociedade Brasileira de Geofísica
This paper was prepared for presentation during the 18th International Congress of the Brazilian Geophysical Society held in Rio de Janeiro, Brazil, 16-19 October 2023.
Contents of this paper were reviewed by the Technical Committee of the 18th International Congress of the Brazilian Geophysical Society and do not necessarily represent any position of the SBGf, its officers or members. Electronic reproduction or storage of any part of this paper for commercial purposes without the written consent of the Brazilian Geophysical Society is prohibited.
____________________________________________________________________________________________________________________________________________________
Abstract
The Low Seismic Velocity Zone (LVL) is a shallow subsurface layer, ranging from tens to hundreds of meters in thickness, often composed of unconsolidated sediments or altered material due to weathering processes. These materials affect the velocity of seismic waves, making the LVL a highly dispersive layer with seismic propagation velocities below 1500 m/s. This dispersive character of the LVL can cause multiple reflections, refractions, and diffractions of seismic waves and, combined with topographical variation, can affect the continuity of seismic reflectors. Moreover, these effects can cause interference in seismic images and make data interpolation difficult. The Static corrections can be a useful tool to remove or attenuate the effects of LVL on seismic data and consist of a process to correct variations in travel time of seismic waves caused by irregularities in the topography of the terrain and the shallow layers (usually weathered layers) of the subsurface. However, static correction relies on determining first breaks, a process performed manually by geophysicists, identifying peaks or valleys corresponding to seismic events such as direct waves.


This work proposes a methodology to assist geophysicists in first break detection using a U-net convolutional neural network model for segmentation. The seismic data used for training the network was from the Blackfoot field in Alberta, Canada, and was labeled using the Dynamic Time Warping algorithm (DTW) by Souza, W.E (2022). The dataset was pre-processed by limiting the maximum offset distance to 1500 meters and applying Automatic Gain Control (AGC) to improve the amplitude of deeper reflector signals that could be confused with incoherent noise during learning. Each seismic trace was standardized by its standard deviation, and the results obtained through the U-net prediction were robust, with consistency and precision in determining the first breaks, demonstrating great potential to become a tool capable of accelerating this stage in seismic processing.
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