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The Line Fitting Problem

The Problem:
g ) f e R? e

The Model: overparametrized representation for piecewise linear function

f=a+Xb=[I X]{Z}, X =diag(1,...,d)



Sparsity Based Solution

Notice that Q.a and Q_ ;b should be sparse at the same location.

a
g1 X][b}

where k is the number of jumps.

= Solve: Structured

2 / sparsity
s.t. [|Qpral +[Qped]| <k,

2

min
a,b

If k is unknown but the noise energy ||, is known, solve

a
g—II X]{b}

The above problems belongs to the analysis (co)sparse framework.
We use the GAPN algorithm [Nam, Davies, Elad and Gribonval, 2013]

2

n(},ian|QDIFa| +|Qpd| st < ||e||§ .

2

We modify it to support structured sparsity.



Line Fitting Experiment
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Solving the Jumps Problem

Add a constraint for continuity between jumps to the minimization problem




From 1D to 2D

We set
P
f=a+Xb +Yb,=[1 X Y] b, |,
b,

There are many options to extend Q, to 2D.
We consider two:
1) Standard: horizontal and vertical derivatives

i

2) Standard + diagonal derivatives

b e S S



Denoising Example

Original Q. —Standard, PSNR=39.09

ROF, PSNR=33.21
[Rudin, Osher and Fatemi, 1992]

Noisy, =20 Q. — With Diagonal, PSNR=39.57



Denoising Example

Q. —Standard

Noisy, c=20 Q. — With Diagonal



Denoising Example

ROF gets better SNR
since the new method
assumes a piecewise
linear image and

Original Q,,, —Standard, SNR=29.6  therefore smoothes

I

regions in the image.

Is this useful?

Noisy, 0=20 o ROF, PSNR=30.28
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Original

Q. —Standard Recovery

Segmentation

Gradient Map of
the Original Image

Constant Coefficients of the
Recovered Image




Segmentation




Geometrical Inpainting




Geometrical Inpainting

With standard
derivatives

With diagona
derivatives





