
Deep Learning for Full Waveform Inversion



Background

Full Waveform Inversion  (FWI)

P: pressure wavefield
C: velocity model
S: source term

acoustic wave equation :



Background

Traditional FWI



Dataset

OpenFWI
OPENFWI: Large-scale Multi-structural Benchmark Datasets for Full Waveform Inversion  
(neurips 2022)
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Deep Learning for FWI

InversionNet
InversionNet: An efficient and accurate data-driven full waveform inversion 
(IEEE Transactions on Computational Imaging 2019)



Deep Learning for FWI

DD-Net
DD-Net: Dual decoder network with curriculum learning for full waveform inversion
(IEEE Transactions on Geoscience and Remote Sensing 2024)



Deep Learning for FWI

Vanilla DeepONet
Learning nonlinear operators via DeepONet based on the universal approximation theorem of operators
(Nature 2021)



Deep Learning for FWI

Fourier-DeepONet
Fourier-DeepONet: Fourier-enhanced deep operator networks for full waveform inversion with improved 
accuracy, generalizability, and robustness
(Computer Methods in Applied Mechanics and Engineering2023)
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My Work

Enhanced Datast

Ours

Zhu et al. 2023
Fourier-DeepONet

Low frequencies provide deeper penetration which help in resolving larger-scale structures and provide information 
about the deeper parts of the subsurface.
High Frequencies offer higher resolution and are more sensitive to smaller-scale features which help in imaging finer 
details of the subsurface.



My Work

Our method



Experiment

Comparison of encoder-decoder structures 
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Performance on our dataset
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Performance on our dataset



Experment

Generalization analysis
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