An Intriguing Property of Geophysics Inversion
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Geophysics Inversion

Geophysical properties (e.g., velocity) can be obtained via geophysical
measurements (e.g., seismic).
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Figure from https://petgeo.weebly.com/geophysical-surveys-for-petroleum.html



Full-Waveform Inversion (FWI)
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Geophysics Inversion
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Foundation
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Methodology
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Results

Dataset Model MAE| | MSE| SSIM1 | #Parameters FLOPs
il Invers'ionNet (Wu & Lin, 2019) 9.43 1086.99 0.9868 @ 15.81M 563.52M
Tealke VelocityGAN Zhang et al. (2019) | 9.73 1026.27 0.9863 | 16.99M 1.31G
InvLINT (Ours) 8.13 1534.60 09812 | 1.49M (9.4%) | 44.30M (7.9%)
InversionNet (Wu & Lin, 2019) 149.67 | 45936.23 | 0.7889 | 24.41M 189.58M
Marmousi VelocityGAN Zhang et al. (2019) | 124.62 | 30644.31 | 0.8642 @ 25.59M 259.49M
InvLINT (Ours) 136.67 | 36003.43 | 0.7972 | 1.45M (5.9%) | 9.31M (4.9%)
InversionNet (Wu & Lin, 2019) 25.98 8669.98 09764 | 13.74M 32.37TM
Salt VelocityGAN Zhang et al. (2019) | 332.62 | 145669.11 | 0.7760 | 14.92M 65.98M
InvLINT (Ours) 24.60 8840.79 09742 © 1.62M (11.8%) | 5.98M (18.5%)
R InversionNet (Wu & Lin, 2019) 0.01330 | 0.000855 | 0.9175 @ 0.30M 1.20G
S VelocityGAN Zhang et al. (2019) | 0.01313 | 0.000688 | 0.8611 | 1.48M 3.95G
InvLINT (Ours) 0.00703 | 0.000537 | 0.9370 @ 0.16M (53.3%) | 96.10M (8.0%)




Results
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Results
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Ablations (Embedding Dimensions on Marmousi)

MAE, ssimp
4096 1143.7 141.0 141.7 139.4 139.5 138.9 0.783 0.789 0.789 0.793 0.792 0.793
2048 1143.8 141.3| 136.7]139.3 139.4 139.6 0.783 0.789(0.797(0.793 0.793 0.793
1024 {145.9 145.0 144.7 143.0 142.5 141.8 0.781 0.785 0.788 0.789 0.79 0.791
U]
512 1149.0 146.4 145.2 144.7 144.8 144.3 0.779 0.785 0.787 0.788 0.788 0.789
256 1170.2 167.3 165.8 165.5 164.7 141.2 0.769 0.772 0.772 0.774 0.789
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An Intriguing Property of Geophysics Inversion

Thank you for listening!



	An Intriguing Property of Geophysics Inversion
	Geophysics Inversion
	Full-Waveform Inversion (FWI)
	Geophysics Inversion
	Foundation
	Methodology
	Results
	Results
	Results
	Ablations (Embedding Dimensions on Marmousi)
	An Intriguing Property of Geophysics Inversion

