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Radarsat-‐2	  quad-‐pol	  SAR	  imagery	  (PauliRGB),	  30th	  Apr	  2010	  and	  27th	  Oct	  2011.	  
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Covariance	  Matrix	  
Es7ma7on	  
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Sample	  Mean	  
covariance	  matrix	  es7mator	  
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Fixed-‐Point	  
covariance	  matrix	  es7mator	  
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Maximum	  Likelihood	  
covariance	  matrix	  es7mator	  

6/19/12	  6	  



Approximate	  ML	  
covariance	  matrix	  es7mator	  

J.	  Segura,	  “Bounds	  for	  ra7os	  of	  modified	  Bessel	  func7ons	  and	  associated	  
Tura	  ́n-‐type	  inequali7es,”	  Journal	  of	  Mathema/cal	  Analysis	  and	  Applica/ons,	  
vol.	  374,	  no.	  2,	  pp.	  516–528,	  2011.	  
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Es7ma7on	  Accuracy	  
in	  terms	  of	  the	  Kullback-‐Leibler	  (KL)	  matrix	  distance	  
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Computa7onal	  Efficiency	  
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Itera&ve	  

Computa&on	  &me	  under	  different	  texture	  
condi&ons	  [ms]	  

high	  
(α	  =	  1)	  

moderate	  
(α	  =	  5)	  	  

low	  
(α	  =	  10)	  

very	  low	  
(α	  =	  20)	  

✖	   ✖	   1.36	   1.36	   1.37	   1.38	  

✖	   ✔	   6.24	   5.96	   5.80	   5.69	  

✔	   ✔	   24128.71	   7935.55	   5421.32	   5072.61	  

✔	   ✔	   77.97	   17.90	   13.22	   9.99	  



Conclusions	  
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Sample	  Mean	  
covariance	  matrix	  es7mator	  
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Fixed-‐Point	  
covariance	  matrix	  es7mator	  
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Maximum	  Likelihood	  
covariance	  matrix	  es7mator	  
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Approximate	  Maximum	  Likelihood	  
covariance	  matrix	  es7mator	  

0	  

1	  

2	  

3	  

4	  

5	  
Generality	  

Accuracy	  	  	  
(high	  texture)	  

Speed	  Simplicity	  

Accuracy	  	  	  
(low	  texture)	  

6/19/12	  19	  



Generality	  

Accuracy	  	  	  
(high	  

texture)	  

Speed	  Simplicity	  

Accuracy	  	  	  
(low	  

texture)	  

Sample	  Mean	  

Fixed-‐Point	  

Maximum	  
Likelihood	  

Approximate	  
Maximum	  
Likelihood	  

6/19/12	  20	  



Thank	  you	  very	  much!	  
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Maximum	  Likelihood	  
covariance	  matrix	  es7mator	  
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