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Fast inversion for two-dimensional direct current resistivity method
based on Gauss-Newton method
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(The Laboratory of Three-dimensional Electromagnetic Imaging, School of Geosciences and Info-Physics,

Central South University, Changsha 410083, China)

Abstract: Fast and high-precision inversion method for two-dimensional line source problem was studied. In the forward
numerical simulation, linear equations solver was applied for direct solution, which not only improved the precision and
the speed of numerical simulation of finite element method in the case of rugged topography, but also provided conditions
for the “quasi forward” fast back substitution solution in the inversion algorithm. Combined with high efficient
simulation method, Gauss-Newton method was adopted for inversion of resistivity. In the case of low inhomogeneity, the
main diagonal elements of the approximated Hessen matrix possessed priority than others. Based on this, non-diagonal
elements were deleted when Gauss-Newton iterative equations were solved. The whole process of inversion was made
more efficient by this scheme. Finally, synthetic data were used to test the validity of the presented inversion method. The
results show that the inversion method is stable and fast. Combine with dipole-dipole and pole-dipole arrays, the shape,
size and the location of the anomalous body can be reflected efficiently by the inversion method.
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Fig. 2 Numerical simulation results in homogeneous half space model (Source is on earth surface): (a) Pole-dipole array;

(b) Dipole-dipole array; (c) Apparent resistivity error curves of both arrays
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Fig. 3 Numerical simulation results in homogeneous half space model (Source is under earth surface): (a) Pole-dipole array;

(b) Dipole-dipole array; (c) Apparent resistivity error curves of both arrays
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Fig. 4 Resistivity model and inversion profiles: (a) True model; (b) Dipole-dipole array; (c) Pole-dipole array
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