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Comparison of initial amplitude estimation methods
for cross-hole electromagnetic wave attenuation tomography

NI Jian-Fu, LIU Si-Xin

( College of Geo-Exploration Sciences and Technology, Jilin University ,Changchun 130026, China)

Abstract: Cross-hole electromagnetic attenuation tomography is a method that uses the amplitude information of electromagnetic waves
to invert the distribution of the attenuation constant of the medium by the amplitude change of the electromagnetic wave from the trans-
mitting to the receiving. Transmitter amplitude is also called the initial amplitude, which is generally unknown. Its accuracy largely af-
fects the tomographic results and it needs to be obtained before inversion or by special inversion methods. This paper summarizes four
initial amplitude processing methods, i.e., linear fitting method, matrix inversion method, dual-frequency electromagnetic wave method
and neighboring traces method. The feasibility of these four methods is verified by synthetic data, and the advantages and disadvantages
of each method are pointed out; Linear fitting method is suitable for the case where the physical property changes little; matrix inversion
has low requirements for physical condition, but the amount of calculation is relatively large.; dual-frequency electromagnetic wave
method can directly obtain the conductivity distribution, but only for the good conductor case; the applicable situation of neighboring
traces method is the most extensive, but it is susceptible to interference.

Key words: cross-hole electromagnetic wave; tomography; attenuation constant; initial amplitude
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