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Abstract

A Gradient Correction Method for Full
Waveform Inversion in an Acoustic-Elastic

Coupled Media

Seung—-Goo Kang
Department of Energy System Engineering

The Graduate School

Seoul National University

Full waveform inversion algorithms are widely used in the
construction of subsurface velocity models. In the following study, we
propose a Laplace-Fourier-domain waveform inversion algorithm that
uses both Laplace-domain and Fourier-domain wavefield to achieve
the reconstruction of subsurface velocity models. Although research
on the Laplace-Fourier-domain waveform inversion has been

published recently that study i1s limited to fluild media. Because the
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geophysical targets of marine seismic exploration are usually located
within solid media, waveform inversion that i1s approximated to
acoustic media 1s limited to the treatment of properly identified
submarine geophysical features. In this study, we propose a full
waveform inversion algorithm for isotropic acoustic—elastic coupled
media with irregular submarine topography comparable to a real
marine environment. From the acoustic—elastic coupled system, we
obtained P- and S-wave velocity models from the pressure data
alone. We also suggested strategies for choosing complex frequency
bands constructed of frequencies and Laplace coefficients to improve
the resolution of the restored velocity structures.

Also, we propose a new gradient correction method for the full
waveform inversion in acoustic—elastic coupled media that can be
used to study geological targets beneath the seafloor. This method
scales the gradient direction using an accumulated gradient, which is
generated by the accumulated sum of the square of the conventional
gradient with respect to depth. This correction method is designed to
enhance the recovery of large anomalies and the bottoms of
high-velocity structures and to attenuate artifacts related to irregular
seafloor surfaces.

We perform numerical tests using several synthetic models and
field data. The numerical results demonstrate the validity of full
waveform inversions for getting the long wavelength inverted model
using the new correction method for acoustic—elastic coupled media.

We also conduct frequency-domain waveform inversions using
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previous inversion results as initial models. Reverse time migration
images and synthetic seismograms obtained from the inversion show

that this method can be successfully used for field data.

keywords : Full Waveform inversion, Elastic wave equation,
Acoustic wave equation, Laplace-Fourier domain,

Gradient correction method

Student Number . 2011-30283
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