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Problem statement

The discretized time-harmonic elastic wave equation yields,
(K +iwpC —wiM)zy =b, k=1,..,N, 1)
where {w1, ..., wn } are a range of (angular) frequencies.

1. Linearization:
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2. Apply shift-and-invert preconditioner:
)y = (K= M) [cf. Fig. 3 for choice of 7 € C (2)
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Fig. 1: Full-waveform inversion

Preconditioning the elastic operator in 2D and 3D

For the 2D operator (red in Fig. 2) we compute a block-LU factorization of the form
P(7) = LSU, with
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and Schur complements given by the recursion,
g = {P” ifi=1
C Pii—Pi 1S 1 'Py; if2<i<n,.
Here, the matrices S; are SSS matrices; and inverses are computed inexactly, cf. [2].

For the 3D operator, we consider a splitting P(7) = L+ D + U:

Pr(r) = +/’/P//(T)71/f
"n  times a 2D problem* "small 3D*
* The preconditioner makes use of efficient 2D computations, cf. [1].

Fig. 2: MSSS structure of the 3D matrix (1)

- Additive coarse grid correction yields grid-independent convergence (H > h).

Simulation results for 2D and 3D

Preconditioned spectra
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Fig. 3: Spectra after Mdbius transformation.
Choose 7 such that 121, /||ck|| — min

Fig. 4: Simulation results for the 2D Marmousi-II problem, and a 3D wedge problem
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