L14: Orthogonal Matching Pursuit & Lasso
and Compressed Sensing
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Lasso lllustration
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Find o* = arg min,cge || X — y|l2 + s|laf}1
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Matching Pursuit (MP)

Find o* = arg min ,cge || X — y/||2 *@MHI
Forward Subset Selection:
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I\/Iatchlfng Pursuit
Set r =y a=0.
fori=Tto tdo
Set X; = argmaxx,ex| r, Xjr)
Set aj = argmin, ||r — Xja| +@)}\
Set r = r — Xja.
Return .




Orthogonal Matching Pursuit (OMP)

Find a* = arg min cpd | Xa — y|l2 + s|la|)3
Forward Subset Selection:
FQZ:&‘;L

Orthogonal Matching Pursuit
g g Ca\v\ . \Q
Setr=y;,a=0. QJ\\ on ) Sg{c""
fori=1to t do J ¢
Set )(1 = arg maxx, ex |<r,Xj/>|.

Sef a = argmin, ||r — ;'--;XJ]OCH‘FSHOCBX
Set r = r — Xjoj. (Update using other ajs for j' < j)
Return a.
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Sparse Sensing \'&“\ :& N
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o= ST =[01000100000000010001101000100100] G

x] =[101011-110-1001-1-110101-1-1-10100-10100]

yi =(S,x)
= 0+0+0+0+1+0+0+0+0+0+0+0+0+0+0+1+0+0+0+1-1+0-1+0+0+0+0+0+0+1+0+0
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Matching Pursuit (OMP)

Matching Pursuit

Set r=y.

fori=1to t do
Set Xj = arg maxx, ex ]<r,Xj/>].
Set ; = argmin, ||r — X;7||.
Set r = r — Xjy;.

Return S where 5 =1 (or 0).



OMP Example

signal: S =10,0,1,0,0,1,0,0,1,0]

0 1 1 -1 -1
-1 -1 0 1 -1
1 -1 1 -1 0
measurement: X = 1 0 1 0 0

observation:  y = XST =0,0, T
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