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An Inverse Magnetic Problem  

Ruizhong Jia  

July 19th, 2002  

In this note we describe a way to resolve an inverse magnetic problem.   

1. Modeling   

It is well known that an anomaly V with magnetization distribution )(rM  is given by    
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The scattered magnetic filed caused by the anomaly V is    
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since )(rM  is independent of r .  

Utilizing the formulas  
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Similarly,  
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This formulation can be simplified by using  matrix   

rdrMrrGrB
V

s )(),()( , 

where ),( rrG  is Green s tensor,  a symmetric matrix 33ijgG
 with  
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Therefore the total field is  

rdrMrrGBrBBrB
V

ese )(),()()( , 

where )(rBe

 

represents the earth s magnetic field.  

We now break the anomaly into M cells and assume  that there exists exactly one cell 
having magnetization. The task is to identify the location of this particular cell, cell j say, 
and compute  its magnetization (amplitude as well as direction) as well. The information 
we have is the measured total magnetic field: 

)( 1rB  , )( 2rB , , )( NrB . 

The problem can be formulated as 

jjjiei VMrrGBrB ),()( ,  i = 1, 2, , N, 

where jM  stands for the magnetization of cell j, and jr  specifies the coordinates of the 

center of cell j.     

We introduce the notation  
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Note that our aim is to determine the vector 
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Using the above notation, we have N equations, each having the form  
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Solving this equation system for 321 ,, mmm  (by means of the least squares) gives the 

desired results.  

Based on the testing we conducted, the magnitude of the desired magnetization vector as 
well as its direction can be localized accurately if the volume of the body is presumably 
known. However, if we don t know exactly what the volume is, the results are less 
accurate. To resolve this issue, we would take the information about derivatives of Btotal 
into consideration. To this end, the following computation is carried out. It follows from 
(1) that  
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2. Testing 
The testing executable is located at Petros-12\E:\users\rjia\inverse_mag\release 
The first Test: remanent body                                         
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The testing results    

 

Profiles information 
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Note in the output, jjj
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In the output file (jia.txt as specified in the above), the first three numbers in each row 
indicate the coordinates of the center of a cell, followed by error   
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and deviation.    

The second Test: (prism not remanent)                          
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Profiles Information 


