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Study on Full Waveform Inversion using Wavefield
Transformed by Activation Function

Lim, Yeli

Department of Ocean Energy & Resource Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

Generally, the seismic data obtained through acquisition, usually missed
low-frequency components or had very low signal-to-noise ratio, which
makes it difficult to obtain meaningful information from low-frequency
components. Recently, in order to overcome this problem, researches have
been carried out to make data useful for data processing by enhancing low
frequencies or generate zero frequency components by using Laplace
transform or Hilbert transform. In this manner, enhancing low frequency
components is advantageous in updating the background velocity model or
solving the local minimum problem in the waveform inversion. Transforming
the data obtained through the exploration can make it easier to obtain
information that is difficult to obtain from raw data or to perform data
processing.

The persistent problem of waveform inversion is that when the initial
velocity model is significantly different from the behavior of the actual
velocity model, the objective function is unable to find the global minimum
and remains at the local minimum. If we can construct a less sensitive
inversion algorithm of the initial velocity model, we can overcome the
limitation of waveform inversion.
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Recently, as the research on machine learning is widely carried out,
various activation functions applied to the machine learning are suggested.
These functions transform input data in various ways. When these
transformations are applied to the wave field, the properties of the wave
field could be changed.

In this study, it changed the wave by applying the activation function of
the machine learning the wave field obtained numerically. The effect of
the applied function on the wave field was analyzed. The final velocity
model obtained by inversion using the activation function can be used as
the initial velocity model of the conventional inversion method. The validity
and efficiency of the proposed method are verified through the velocity
model obtained by modifying the Marmousi-2 model.

Applying the activation function to the wave field has the same effect as
applying the damping function to the negative value of the wave field. This
extends the low frequency and zero frequency components that did not
appear in the original data. Using this, it can be expected that better
inversion results can be achieved even in lack of low-frequency component
seismic data.

KEY WORDS: Activation function; low frequency; Waveform inversion.
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Table 1 1D synthetic modeling parameter

parameter value
number of z-axis grids 1590
number of samples 10000
grid spacing (m) 2
sampling interval (s) 0.0003
cutoff frequency (Hz) 50
shot location (m) 2
receiver location (m) 2
water depth (m) 216
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