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Context	
  
•  Mesh	
  matching	
  
•  How	
  to	
  find	
  correspondences?	
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Spectral	
  Matching	
  
•  Spectral	
  Decomposi%on	
  of	
  Shapes	
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Spectral	
  Decomposi%on	
  of	
  Shapes	
  
•  Decomposi%on	
  of	
  Graph	
  Laplacian	
  Matrix	
  
•  Eigenfunc%ons	
  capture	
  Intrinsic	
  Shape	
  Characteris%cs	
  

1st	
  Harmonic	
   2nd	
  Harmonic	
   3rd	
  Harmonic	
   4th	
  Harmonic	
   5th	
  Harmonic	
  

Assump4on:	
  
Always	
  model	
  a	
  deforma%on	
  as	
  a	
  vector/deforma4on	
  field	
  

4	
  Also	
  see:	
  	
  Lombaert	
  et	
  al,	
  Spectral	
  Demons,	
  IJCV	
  2014	
  



General	
  Map	
  Representa%on	
  
•  Maps	
  between	
  Shapes	
  ßà	
  as	
  Func4onal	
  maps	
  

(Func%on	
  ßà	
  represented	
  as	
  a	
  linear	
  combina%on	
  of	
  basis)	
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(Mapping	
  ßà	
  Transforma%on	
  (e.g.,	
  displacement	
  field))	
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General	
  Map	
  Representa%on	
  
•  Map	
  as	
  a	
  Simple	
  Matrix	
  C	
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Itera%ve	
  Refinement	
  for	
  C	
  
•  Find	
  rough	
  correspondence	
  
•  Update	
  matrix	
  C	
  

Small	
  #eigenbases	
  required	
  7	
  



Interpola%on	
  of	
  Matrices	
  
•  Func%on	
  Interpola%on	
  as	
  simple	
  Matrix	
  opera%ons	
  

Func%on	
  Remapping	
  	
  (gradual	
  change	
  of	
  colors)	
  

Surface	
  Remeshing	
  

Segmenta%on	
  Transfer	
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Less	
  Error	
  
•  Less	
  mapping	
  error	
  than	
  other	
  spectral	
  methods	
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Paper	
  Contribu%ons	
  

•  Func%onal	
  Maps	
  to	
  represent	
  point-­‐to-­‐point	
  correspondences	
  
•  Manipula%on	
  of	
  maps	
  with	
  simple	
  algebra	
  
•  Natural	
  constraint	
  (landmarks,	
  commuta%vity)	
  –	
  (not	
  men%oned	
  here)	
  

Take	
  Home	
  Message	
  
•  Original	
  Representa%on	
  for	
  a	
  mapping	
  
•  Simple	
  Matrix	
  instead	
  of	
  complex	
  Deforma%on	
  fields	
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