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•  -‐common	  design	  paMern	  
•  -‐contains	  all	  relevant	  informa@on	  
–  -‐bounding	  box	  
–  -‐file	  path	  
–  -‐sample	  of	  pixels	  

•  -‐is	  the	  central	  element	  to	  process	  

Geo@ff	  Proxy	  
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•  -‐seperates	  the	  input	  by	  its	  spa@al	  extract	  
•  -‐only	  images	  of	  the	  same	  space	  can	  be	  
compared	  
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•  1st	  important	  concept:	  	  
•  Mahalanobis	  distance	  between	  images	  x	  and	  y	  

•  n	  is	  the	  number	  of	  pixels	  (sample	  size)	  

•  Problem:	  How	  to	  es@mate	  S?	  
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•  Problem:	  How	  to	  es@mate	  S?	  
•  Number	  of	  pixels	  n	  (e.g.	  n=1000)	  

•  Number	  of	  images	  k	  (e.g.	  k=20)	  

•  n>>k	  	  
•  =>	  S	  is	  singular,	  therefore	  not	  inver@ble!	  
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•  Problem:	  How	  to	  es@mate	  S?	  
•  Idea:	  Autocovariance	  func@on	  
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•  S	  can	  now	  be	  inverted!	  
•  Next:	  Distance	  Matrix	  M	  (k	  x	  k)	  of	  all	  
combina@ons	  of	  the	  k	  images	  
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• What	  to	  do	  with	  M?	  

•  2nd	  important	  concept:	  	  

•  Mul@	  Dimensional	  Scaling	  (MDS)	  
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•  Mul@	  Dimensional	  Scaling	  (MDS)	  
•  Example:	  Here	  2	  dimensions	  

•  How	  can	  we	  get	  the	  rela@ve	  posi@ons?	  
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A	   B	   C	   D	   E	  

A	   0	   15	   30	   45	   60	  

B	   ...	   0	   ...	   ...	   ...	  

C	   ...	   ...	   0	   ...	   ...	  

D	   ...	   ...	   ...	   0	   ...	  

E	   ...	   ...	   ...	   ...	   0	  



•  Mul@	  Dimensional	  Scaling	  (MDS)	  
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•  Mul@	  Dimensional	  Scaling	  (MDS)	  
•  We	  need	  One-‐Dimensional-‐Scaling	  

•  Each	  image	  gets	  an	  MDS	  value	  
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Im10	   im1	   im7	   im2	   im6	   im8	   im4	   im3	   im9	   im5	  

-‐500	   -‐312	   -‐201	   -‐23	   65	   134	   333	   506	   709	   899	  

Im10	   im1	   im7	   im2	   im6	   im8	   im4	   im3	   im9	   im5	  

-‐500	   -‐312	   -‐201	   -‐23	   65	   134	   333	   506	   709	   899	  
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• Thanks	  for	  your	  
aMen@on!	  


