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Introduction  

• Inversion of multiple 

geophysical data can 

build a better model 

than individual data 

does. 

• Challenging: 

 scale data 

 define relationship 

between parameters 

• Co-operative inversion of 

seismic and magnetotellurics 

(MT) using petrophysical 

constraint via fuzzy c means 

(FCM) clustering.  

• Our strategy: 

 no need to scale data 

 no need to form a 

relationship formula 
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Fuzzy c-means clustering 

• The FCM algorithm is a classification method (Bezdek, et al., 1984) 

 Dividing a dataset into clusters  

 Every element has a membership degree to clusters 

dataset clusters 

U1 

U2 

U3 



Models 

• V=109*4 

 

• Log10(V)  3.5*Log10(R)-10  
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SNR =  𝑠𝑖
2

𝑖  𝑛𝑖
2

𝑖 
1/2
     

(Dahl and Ursin, 1991) 

SNR =2.0 

SNR =1.5 
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Relationship           Data Good (SE#1) Noisy (SE#2) 

Good (MT#1) C1 C2 

Bad (MT#2) C3 C4 
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C1 C2 C3 C4 

Translation Good Medium Bad Bad 

FCM Good Medium Good Medium 
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Conclusions 

• Translation workflow produces very good results 

in case of C1. However, in the other cases  the 

results are not as good due to the incorrect 

exchange of parameters. 

 

• FCM workflow can produce good models without 

knowing the relationship between resistivity and 

velocity.  
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