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Abstract

In recent years, with the exploration and acquisition work progressing from shallow to deep, geo-
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logical conditions have become increasingly complex. Seismic wave reflections have been weak-
ened, the reflection wave phase axis is discontinuous, the seismic response is weak, and the ener-
gy attenuation loss is large, resulting in low resolution of obtained seismic data. Improving the
resolution of seismic data obtained from geophysical exploration is a crucial step in the seismic
signal processing process. Deconvolution processing is one of the most effective techniques for
improving the temporal resolution of seismic data. This method compresses seismic wavelets to
separate the reflection coefficients of interfering formations, thus better identifying formations
and understanding formation information. The traditional deconvolution methods mainly include
the least squares deconvolution method and the sparse pulse deconvolution method. Least squares
deconvolution is a linear deconvolution method. However, not all earthquake data are nonlinear
signals, and for nonlinear signals, the least squares deconvolution method is difficult to process.
Sparse pulse deconvolution is a nonlinear deconvolution method that transforms the traditional
deconvolution core of compressed wavelets into reflection coefficients and amplitudes, broaden-
ing the data processing approach. Sparse pulse deconvolution incorporates L1 norm sparse con-
straint term to transform the deconvolution problem into a nonlinear objective functional, there-
by better studying the optimization algorithm for its solution. This article first introduces decon-
volution, Wiener filtering, least squares deconvolution, pulse deconvolution, and sparse pulse de-
convolution, and simulates the reflection coefficient sequence. It synthesizes seismic records us-
ing the minimum phase wavelet, and finally applies pulse deconvolution and sparse pulse decon-
volution to seismic data to observe the effectiveness of deconvolution methods. Examine the effec-
tiveness of two deconvolution methods, select certain traces to observe their effects, and use mean
square error to evaluate the effectiveness of deconvolution.
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Figure 1. Flowchart of the spike deconvolution flow chart
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Figure 3. The effect spike deconvolution processing
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Figure 4. The analysis of spiking deconvolution spectrum seismic records
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Figure 5. The effect of sparse spike deconvolution
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Figure 6. Analysis of sparse pulse deconvolution spectrum of seismic records
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