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Outline

 Review the basic theory of full-waveform inversion (FWI)

 Parameter resolution issue in multi-parameter FWI

 Quantifying parameter resolution via probing multi-parameter Hessian

 Numerical Examples

 Conclusions



1. Review basic theory of full-waveform inversion (FWI)



Basic Theory of FWI



2. Parameter Resolution Issue in Multi-parameter FWI



Parameter resolution analysis based on scattering patterns
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Parameter resolution analysis based on scattering patterns



3. Quantify the parameter resolution via probing 
multi-parameter Hessian



Parameter Crosstalk Difficulty



Physical Interpretations of Multi-parameter Hessian



Parameter Crosstalk Difficulty



Spike Probing of Multi-parameter Hessian
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Stochastic Probing of Multi-parameter Hessian



Stochastic Probing of Multi-parameter Hessian



Benefits of Probing Multi-parameter Hessian



4. Numerical Examples 



4.1 Isotropic and Elastic Examples



2D Elastic Example with Perfect Acquisition Geometry



Multi-parameter Point Spread Function: SH Example
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True Models



Inverted Models



Multi-parameter Point Spread Function: P-SV Example
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True Models



Inverted Models: P-SV Example 1st Iteration



Inverted Models: P-SV Example 6th Iteration



True Models: Random Media Example



Initial Models



Stochastic Probing: SH Example 



Inverted Models: SH Example 
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True Model Perturbations



Estimated Model Perturbations



Inverted Models: P-SV Example 



Initial Models



True Model Perturbations



Inverted Model Perturbations



4.2 Anisotropic and Elastic Example



Multi-parameter Point Spread Function in Anisotropic Media

3D Homogeneous TI Media



Numerical Examples



Multi-parameter Point Spread Function in Anisotropic Media



Multi-parameter Point Spread Function in Anisotropic Media



Conclusions
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