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Time Domain Seismic Waveform Inversion
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Abstract : A seismic waveform inversion for prestack seismic data based on

the Gauss—Newton method is presented. The Gauss—Newton method for
seismic waveform inversion was proposed in the 80s but has rarely been
studied. Extensive computational and memory requirements have been principal
difficulties. To overcome this, we used different sizes of grids in the inversion
stage from those of grids in the wave propagation simulation, temporal
windowing of the simulation and approximation of virtual sources for calculating
partial derivatives, and implemented this algorithm on parallel supercomputers .
We show that the Gauss—Newton method has high resolving power and
convergence rate, and demonstrate potential applications to real seismic data.
Keywords waveform inversion, gauss—newton method, wave equation, finite-
difference method
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Fig. 1. Relationships between S wave velocity and P wave velocity, and

between density and P wave velocity.
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Fig. 2. Inversion results from example 2. (a) P wave velocity, (b) S wave

velocity, and (c) Density.
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