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Outline	  
•  Learning	  Transforma8on	  for	  Clustering	  and	  
Classifica8on	  	  

–  Robust	  Subspace	  Clustering	  (arxiv.org,	  9/2013)	  

–  Random	  Forests	  

	  

	  



Learning	  Robust	  Subspace	  Clustering	  



Mo8va8on	  



Mo8va8on	  



Pedagogic	  Formula8on	  
•  Use	  matrix	  rank	  

•  Greater	  or	  equal	  to	  zero	  (for	  disjoint	  spaces)	  
•  Manages	  to	  “compact”	  the	  subspace	  
•  Not	  computable	  
•  Fails	  at	  separaFng	  the	  subspaces	  



Nuclear	  Norm	  Formula8on	  
•  Replace	  rank	  by	  nuclear	  norm	  

•  Theorem:	  PosiFve	  
•  Theorem:	  Zero	  for	  orthogonal	  subspaces	  

–  Not	  true	  for	  other	  popular	  norms	  
•  Works	  on-‐line	  
•  Works	  with	  compressing	  transform	  matrix	  
•  Can	  learn	  class-‐specific	  transformaFons	  
•  Building	  block	  of	  subspace	  clustering	  and	  classificaFon	  

–  And	  beyond	  



Example	  



Example:	  NIST	  Digits	  I	  



Example:	  Faces	  
•  YaleB:	  38	  subjects	  and	  64	  lighFng	  condiFons	  
•  CMU	  PIE:	  68	  subjects,	  13	  posiFons,	  21	  lighFng	  
condiFons	  



Faces	  Clustering:	  9	  faces	  





A	  Random	  Forest	  Perspec8ve	  



Random	  Forest	  



Basic	  Formula8on	  

•  Node	  decision	  rule	  



Collapse	  and	  Separate	  



Results	  





On	  the	  Number	  of	  Trees	  



Kinect	  Depth	  Data	  



Quan8ta8ve	  Results	  



Quan8ta8ve	  Results	  



Conclusion	  

•  A	  simple	  learned	  transform	  significantly	  
improves	  performance	  

•  Applicable	  with	  diverse	  clustering	  and	  
classificaFon	  techniques	  

•  A	  few	  theoreFcal	  quesFons	  answered	  and	  
many	  new	  ones	  sFll	  open	  



Thank	  You	  



Example:	  NIST	  Digits	  I	  



Lets	  See	  Some	  Faces	  


