L14: Orthogonal Matching Pursuit & Lasso
and Compressed Sensing
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Orthogonal Matching Pursuit (OMP)

Find a* = arg min,cge || X — y||2 + s|la]1
Forward Subset Selection:

Orthogonal Matching Pursuit

Setr=y;, a=0.

fori=1to t do
Set Xj = argmaxx,ex |(r, Xj)|.
Set aj = argmin, ||r — Xja|| + s|a].
Set r = r — Xja;.

Return .






Lasso lllustration

Find o* = arg min,cge || X — y|l2 + s|laf}1

“t R

o/ with ridge regression

\

a* with OLS

A

of with lasso
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Sparse Sensing W -;é? oW oS
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Orthogonal Matching Pursuit (OMP)

Orthogonal Matching Pursuit

Set r=y.

fori=1to t do
Set Xj = arg maxx, ex |<r,Xj/>].
Set vj = argmin, [|[r — Xjv||. & |
Setr=r— in

Return S where 5 =% (or 0).



OMP Example / l

signal: =[0,0,1,0,0, ‘Z
measurement: X = 1

observation: y = XST‘E [
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Lasso Illustration L card Auolec (2(7(’94”’
Find o* = arg min,cge || X — y|l2 + s|laf}1

“t R

o/ with ridge regression

A

of with lasso







