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Acoustic 2-D Full-waveform Inversion with Initial Guess Estimated by
Traveltime Tomography
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Abstract : Seismic tomography has been widely used as high resolution subsurface imaging techniques in engineering ap-
plications. Although most of the techniques have been using travel time inversion, waveform method is being driven for-
ward owing to the progress of computational environments. Although full-waveform inversion method has been known as
the best method in terms of model resolving power without high-frequency restriction and weak scattering approximation,
it has practical disadvantage that it is apt to get stuck in local minimum if the initial guess is far from the actual model and
it consumes so much time to calculate. In this study, 2-D full-waveform inversion algorithm in acoustic medium is de-
veloped, which uses result of traveltime tomography as initial model. From the application on synthetic data, it is proved
that this approach can efficiently reduce the problem of conventional approaches: our algorithm shows much faster con-
vergence rate and improvement of model resolution. Result of application on physical modeling data also shows much im-

provement. It is expected that this algorithm can be applicable to real data.

Keywords : traveltime tomography, initial guess, full-waveform inversion
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(Zhou et al., 1995).
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Fig. 1. Flowchart of this algorithm.
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Fig. 2. Three layer model and the reconstructed images: (a) velo-
city structure, (b) by nonlinear ray tomography, (c) by full-wave
inversion with homogeneous initial guess, and (d) by full-wave
inversion with the initial guess of (b).
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