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Introduction 
Direct problem – Inverse problem 
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Objectives 

 

• Study of electromagnetic induction methods to 
geophysical exploration. 

• Become familiar with the direct problem and 
the inverse problem.  

• Deduce the equations of the dual-loop 
method. 

• Create a Matlab program to solve the 1D case.  

• Know the applications of each method. 

 

 



Methodology 

 
Dual loop method 
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Methodology 
 

Maxwell equations   +       Assumptions 

 

Homogeneous half-space 

 

 

 

 

Earth layered model 
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Apparent conductivity 

 

 

 

 

Skin depth 

 

 

 

 

 

 

 



Results 

 
 

 

 

 

 

 

 

 

 

 

 

 



Results 

 

 

 

 

 

 

 

 

 

 

Calibration problems    
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Results 

 

 

 
 

 

 

 

 

 

 

 

Consistency with other geophysical tecniques    
 

 

Homogeneous medium 

σsoil (mS/m) 43.19 – 45.46 

Two layered medium 

Δx (m) 15 – 16  

σ1 (mS/m) 45.46 – 50.00 

σ2 (mS/m) 10.00 – 25.00 

Three layered medium 

Δx1 (m) 5 – 10  

Δx2 (m) 5 – 20 

σ1 (mS/m) ± 50 

σ2 (mS/m) 10.00 – 25.00 

σhalf-space (mS/m) 10.00 – 16.67 



Conclusions 

 

• Program for 3 or more layers 

• Application to real data and adjustment of 
the parameters with trialand error 

• Correspondence with the results obtained 
with other geophysical methods 

 

 

FUTURE WORK: the invers problem 

 

 



Thank you for your attention 


