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Orthogonal Matching Pursuit (OMP)

Find ↵⇤
= argmin↵2Rd kX↵ � yk2 + sk↵k1

Forward Subset Selection:

Orthogonal Matching Pursuit

Set r = y ; ↵ = 0.
for i = 1 to t do
Set Xj = argmaxXj02X |hr ,Xj 0i|.
Set ↵j = argmin↵ kr � Xj↵k + s|↵|.
Set r = r � Xj↵j .

Return ↵.
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Lasso Illustration

Find ↵⇤
= argmin↵2Rd kX↵ � yk2 + sk↵k1
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Sparse Sensing

ST = [0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 0 1 0 0 1 0 0]

xTi = [-1 0 1 0 1 1 -1 1 0 -1 0 0 1 -1 -1 1 0 1 0 1 -1 -1 -1 0 1 0 0 -1 0 1 0 0]
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Orthogonal Matching Pursuit (OMP)

Orthogonal Matching Pursuit

Set r = y .
for i = 1 to t do
Set Xj = argmaxXj02X |hr ,Xj 0i|.
Set �j = argmin� kr � Xj�k.
Set r = r � Xj�j .

Return Ŝ where ŝj = ↵j (or 0).
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OMP Example

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

measurement: X =

2
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observation: y = XST = [0, 0, 0, 1, 1,�2]T
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Lasso Illustration

Find ↵⇤
= argmin↵2Rd kX↵ � yk2 + sk↵k1

k↵k2 = t

k↵k1 = t

t
↵�

t with ridge regression

↵� with OLS

↵�
t with lasso

Least Angler Regression
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