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2D Self-adaptive Regularization Inversion with
Vertical Induced Polarization Sounding Data
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Abstract: The paper presents a self-adaptive regularization
inversion method to improve the resolution and stability of 2D
inversion for vertical induced polarization sounding ( VIPS)
data. The choice of regularization factor can be completely
self-adaptively adjusted during the global inversion by taking
no human effort. First, the generalized linear inversion method
is introduced that total smooth constraint is imposed, and
studies are made of the construction of initial model, the
computation of partial derivative matrix and the choice of self-
adaptive regularization factor of VIPS inversion. Then, the
practical and effective 2D inversion software of vertical
induced polarization sounding is programmed. Finally, it is

verified through inverting the simulated and measured VIPS
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data that the method is feasible and effective, and the

inversion software can be applied to the practical work.

Key words: geophysical inversion; vertical IP sounding; self-
adaptive regularization; generalized linear inversion; partial

derivative matrix
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Tab.1 Array of transmitter and receiver electrode

A =L

distance for the first model m
lap/2 Imn/2 lap/2 Imn/2 lap/2 Imn/2
1.5 0.5 15 3 80 10
2.5 0.5 20 10 100 10
3.5 0.5 30 10 130 10
5.0 0.5 40 10 170 10
7 3 50 10 220 10

10 3 65 10
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Fig.1 Inverted result of vertical IP sounding

data for the first model
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Tab.2 Array of transmitter and receiver electrode

distance for the second model m
Lag/2 Imn/2 lag/2 Imn/2 Lap/2 Imn/2
1.5 0.5 20 10 130 20
2.5 0.5 30 10 170 20
3.5 0.5 40 10 220 30
5.0 0.5 50 10 270 30
7 3 65 10 350 30
10 3 80 10 420 30
15 3 100 20
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Fig.2 Inverted result of vertical IP sounding data for the second model
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Fig.3 Inverted result of measured vertical IP sounding data
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