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Inverse :Problem: Formulation

Minimize the cost: functional;
2N

Z°%sandZP are N observed and predicted
Impedances

D= data weights

m = M conductivity model parameters.

W = V2operator; constructs a smooth model
A = tradeoff parameter



Non-Linear Conjugate Gradients

\We need the gradient of the cost functional
Vi@ = V(Pd+ Vo,
Ability to determine a scalar such that

(M + ap)

IS minimized along the conjugate search
directionp



Computational Efficiencies

Gradient requires 4.applications of the
forward code at each frequency

Line search usually requires 2 forward
modeling applications at each frequency

Typically four forward modeling applications
per frequency needed per inversion iteration

ldeal method for problems with extremely

large data sets and model parameterizations
Algorithm implemented on the Frankd@ray XT4
machine at NERSC: 9660 nodes/19320 cores



An lterative Solution

Make initial model guess
Select tradeoff parametgr

During the iteration processis reduced
(this can help accelerate convergence)



Dublin Medel Exampie

Inversion launched with 100. m -h a
space

9912 data points {(£Z,,,Z,y,Z,y)

used all 21 frequencies; 59 detector locations

Data weighting:
Zweights =>5% || £|| 4, weights => 5% || £ ||
Z, weights =>5% || £|| 4, weights =>5% || £ ||

~ 10 resistivity parameters imaged
Problem solved on 64 cores



Dublin Test.Model
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Coordinate systems related to each other b§tadegree rotation

Z positive downward for both



Inversion Metrics
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Z,, Apparent Resistivity Fits
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Resistivity Image in Cross Section
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Outstanding Issues

Static Shifts

Survey Aperture & Station Density
Meshing

Model Stabilization



Resistivity Image In Cross Section
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Resistivity Image in Depth Section

z=7.5km
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