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K-­‐means	
  

Intui&on:	
  K-­‐clusters,	
  with	
  each	
  cluster	
  as	
  “local”	
  as	
  possible	
  

“local”	
  means	
  close	
  to	
  centroid	
  or	
  center	
  of	
  cluster	
  



PracFce	
  

G = µ − ai
i
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1.  Randomly	
  select	
  K	
  clusters	
  μ	
  

2. 	
  Select	
  a	
  closest	
  to	
  μ	
  to	
  be	
  in	
  cluster	
  

4. 	
  Select	
  new	
  μ	
  closest	
  to	
  average	
  distance	
  

3. 	
  Compute	
  average	
  distance	
  in	
  cluster	
   µ − ai( )
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Cluster	
  RMSD	
  



RMSD	
  from	
  Crystal	
  Structure	
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RMSD	
  pairwise	
  between	
  all	
  structures	
  



RMSD	
  pairwise	
  between	
  all	
  structures	
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Size	
  Problem	
  

120,000	
  structures	
  per	
  pdb	
  

14.4	
  billion	
  rmsd	
  computaFons	
  

Each	
  rmsd	
  computaFon	
  1s,	
  
≈45	
  compuFng	
  years	
  

SoluFon	
  (lack	
  of):	
  take	
  1	
  out	
  of	
  100,	
  
≈16	
  compuFng	
  days	
  (2	
  in	
  pracFce)	
  



My	
  Kmeans	
  

Input	
  RMSD	
  distance	
  matrix	
  (lower	
  triangle)	
  

Output	
  centroid	
  structures	
  and	
  cluster	
  grouping	
  (iteraFvely)	
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