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® Improve accuracy and confidence
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Wavefield decomposition




Wapenaar, C., and A. Berkhout, 2014, Elastic wave field extrapolation: Redatuming of single- and multi-component seismic data: Elsevier
Science. Advances in Exploration Geophysics.

Elastic wavefield decomposition
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Wapenaar, C., and A. Berkhout, 2014, Elastic wave field extrapolation: Redatuming of single- and multi-component seismic data: Elsevier
Science. Advances in Exploration Geophysics.

Elastic wavefield decomposition

d = Nq
¢+ —Txz
o | (N7 Ny Tos
O~ N, N, Ve
_ 0.

At the ocean bottom:

Twr = U Tzz — —P
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Elastic decomposition
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Can’t afford dense acquisition
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Hennenfent, G., and F. J. Herrmann, 2008, Simply denoise: Wavefield reconstruction via jittered undersampling: Geophysics, 73, V19-V28.

Randomized under-sampled acquisition
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Hennenfent, G., and F. J. Herrmann, 2008, Simply denoise: Wavefield reconstruction via jittered undersampling: Geophysics, 73, V19-V28.

Randomized under-sampled acquisition
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Reconstruction with rank minimization




Kumar, R., Silva, C.D., Akalin, O., Aravkin, A.Y., Mansour, H., Recht, B. and Herrmann, F.J. [2015] Efficient matrix completion for seismic data
reconstruction. Geophysics, 80(05), V97-V114. (Geophysics).

Reconstruction with rank minimization
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Kumar, R., Silva, C.D., Akalin, O., Aravkin, A.Y., Mansour, H., Recht, B. and Herrmann, F.J. [2015] Efficient matrix completion for seismic data
reconstruction. Geophysics, 80(05), V97-V114. (Geophysics).

Reconstruction with rank minimization

m}én |X]||« subject to ||A(X)—=b|s <o (BPDN, )
A =MS" [ XL = 1Al

@ m}én | A(X) —b|l2  subject to || X[, <7 (LASSO.)
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Singular values decay

source-receiver domain
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Singular values decay

source-receiver domain midpoint-offset domain

normalized magnitude
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Reconsiructed frequency slices, 25 Hz
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Densely sampled frequency slices, 25 Hz
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Densely sampled receiver gathers, 10 m
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Reconsiructed S-waves
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True S-waves
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Residual
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Conclusions
® Acquisition of S-waves is prohibitively expensive with
conventional dense acquisition designs.
® Coarse regular sampling results in aliasing of the S-waves.
Solution:

® Using jittered acquisition with SVD-free rank minimization
interpolation, S-waves become feasible to acquire and utilize in
practice.
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End of presentation

Thank you for your attention!




