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Finite element forward simulation and least square generalized
inversion of ultra-high density resistivity method
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Abstract: According to the full-four-pole array of ultra-high density resistivity method, the triangle mesh subdivision and
the finite element method of linear interpolation were used for forward simulation, and then generalized least square
regularization for inversion was used for the simulation results. At the same time, the smooth model and background
model constraints were imposed in model parameters to improve the stability of inversion. Taking a low resistivity
double-layer structure model as an example, ultra-high density resistivity method possesses the advantages of large
volume data and high inversion accuracy compared with 5 kinds of conventional resistivity methods. The forward and
inversion simulations were carried out on data of low resistance cube under valley terrain model using ultra-high density
electrical method. The inversion results show that even under complex terrain conditions this method can portray the
shape of abnormal body and underground electrical distribution well, thus, effectively improving the precision of
geophysical interpretation.
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Fig. 2 Schematic diagram of low resistivity mixed model

24 30 36 42 48

Distance/m

Resistivity/
(Q'm)

150
60
35
20
5

Distance/m

B3 e e o HvR 4 DU ke o L% S s 4

Fig. 3 Map of electronic resistivity inversion with full-four-pole array of ultra-high density resistivity method
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Fig. 10 Map of electronic resistivity inversion with full-four-pole array for valley structure model
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