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GAP Performance: CRSI
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GAP basic outline

1.	
  	
  Projection:	
  compute	
  
2.	
  	
  Find	
  largest	
  element(s)	
  of	
  
3.	
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  the	
  corresponding	
  row(s)	
  from	
  
4.	
  	
  Update	
  solution	
  estimate

α = ! xk

↵

x̃k+1 = argmin
x

k⌦Λxk2 subject to y = Ax

⇤
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⇤ = { 1, 2, 3, . . . , n}
Start	
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  full	
  index	
  set	
  of	
  rows	
  of	
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Model error vs computation cost
25% missing traces
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Out	
  of	
  480617	
  coefficients:

GAP	
  kept	
  150951	
  (31.4%)
L1-­‐Synthesis	
  kept	
  49519	
  (10.3%)

GAP does not detect ÒsupportÓ

(signal	
  size	
  >	
  0.5%	
  of	
  largest)
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• uniqueness	
  of	
  solution	
  when	
  
recovering	
  from	
  undersampled	
  
cosparse	
  signals

• sufficient	
  condition	
  (“ERC-­‐like”)	
  for	
  
success	
  of	
  L1-­‐Analysis	
  and	
  GAP	
  in	
  
reconstructing	
  the	
  above

Cosparsity results
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Introducing the cosparse model

¥Cosparse analysis model
✓ Analysis operator
✓ Representation
✓ Zeroes of the representation

¥Sparse synthesis model
✓ Synthesis dictionary
✓ Representation
✓ Nonzeroes of the representation
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D
z s.t. x = Dz

cosparsity =     
= codimension of subspace 

` sparsity = k
= dimension of subspace 
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