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Sparse plus low rank matrix decomposition

Let M ∈ Rm×n be a given grayscale image. Suppose that M is the
superposition of a low-rank component L and a sparse component S,

M = L + S.
We are interested in finding the low-rank image L, which has high
repeatability along horizontal or vertical directions.

(schematic diagram)

The sparse plus low rank decomposition problem can be formulated as the
constrained minimization problem:

min
L,S

(
rank(L) + λ‖S‖0

)
subject to M = L + S,

where λ > 0 is a tuning parameter and ‖S‖0 denotes the number of
non-zero entries in S. The problem is not convex.
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The principal component pursuit problem

We approximate the sparse plus low rank decomposition problem by
the following principal component pursuit (PCP) problem:

min
L,S

(
‖L‖∗ + λ‖S‖1

)
subject to M = L + S,

where ‖L‖∗ is the nuclear (Ky Fan/樊(土畿)) norm of L defined as

‖L‖∗ :=
r

∑
i=1

σi,

and r ∈N+ is the rank of L and σi are the singular values of L, and
‖S‖1 denotes the `1-norm of S (seen as a long vector in Rmn),

‖S‖1 := ∑
i,j
|Sij|.

? How about the existence of solution for the PCP problem?
(cf. Candès-Li-Ma-Wright, J. ACM, 2011)
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Background recovering using the ALM method

(λ, µ) = (0.0007, 0.5) (λ, µ) = (0.006, 5)

(λ, µ) = (0.007525, 0.04) (λ, µ) = (0.0025, 1.5)
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