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Gauss-Newton

Algorithm 1: Gauss Newton

Result: Output estimate for the model m
m !" m0; k !" 0 ; // initial model

while not convergeddo
pk !" arg minp

1
2#δd " $ F [mk ;Q]p#22 + λk #p#22 ; // search dir.

mk+1 !" mk + γkpk ; // update with linesearch

k !" k + 1;

end
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Renewals

Use different simultaneous shots for each subproblem, i.e.,

Requires fewer PDE solves for each GN subproblem...

• motivated by stochastic approximation

• related to Kaczmarz (’37) method applied by Natterer, ‘01

• supersedes ad hoc approach by Krebs et.al., 2009

[Nemirovski, Õ09]

Q !" Qk
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True model
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Inverted model
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Conclusions

Because Compressive Sensing does not rely on averaging but on 
sparsity, our approach is a viable alternative to the stochastic 
approximation

Sparse recoveries offset random interferences due to source encoding

Hight-quality & high-resolution inversions have been achieved with 
significant accelerations

No need for additional migration step

Improvements come from sparsity promotion & curvelets

Indications that the curse of dimensionality can be removed...
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Future plans

Investigate

¥ Noise sensitivity

¥ continuation with batch size (ref latest paper with Haber)

¥ explore multiscale structure of curvelets

¥ incomplete data

¥ extension to 3D
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