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o Full-waveform inversion (FWI) methods are heading for recovering elastic

and anisotropic properties for reservoir characterization;
¢ Complex physics of subsurface medium makes the inverse problems much

more challenging;
¢ Parameter resolution issue arising from inverting multiple physical parameters;

¢ Quantifying the resolving abilities of different parameterizations lies at the heart

of multi-parameter FWI;

¢ Most of traditional parameter resolution studies are based on ”scattering” or

”radiation” patterns following Tarantola (1986);

¢ Evaluate the parameter resolution via probing the multi-parameter Hessian;
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1. Review basic theory of fullwaveform inversion (FWI)
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Basic Theory of FWI

Search direction Am is the solution of the Newton system:

H,Am; = —-g;, — Amy = —H;Zlgk

Hessian matrix is an extremely large and dense matrix.
It is unaffordble to calculate, store and invert it explicitly for large-scale inverse problem.
Different optimization methods have different approximations of the inverse Hessian H L

The matrix multiplication can be written as an integral formulation:

o / / H (x,x') Am (x') dxdx

=] UNIVERSITY OF CALGARY

N\
W FACULTY OF SCIENCE
Department of Geoscience




2. Parameter Resolution Issue in Multtiparameter FWI
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