lntroductilon :

Signal processing problems are usually 1ll-posed, where a prior

or regularization is needed.
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Convextty:

According to Bernstein Theorem, minimizing mean
curvature is assuming that the signal is piece-wise linear.
Based on this linearity, we can prove that mean curvature

regularization term is convex.

cContritbution:

We prove that:

We show that:

Bernstein Filter is a fast solver
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Bernsteln Filter:

Impulsing the linearity on the four half-windows
(above) by Least Square Regression, we get

Algorithm 1 Bernstein Filter

Require: IterationNum, I(z;,y;)
U°(zi,y5) = 1(zi,y;),t =0
while ¢ < IterationNum do

for 1=2:M-1,j=2:N-1 do
dy = % -Ut(mz—l yy)
d2 — 9 Ut(xzayj 1)

U'(zit1,95)] —U(zi,y;)
ok :cz-,yj+1)_ —U"(zs,y;)

k
U (i, y;) = U4, y5) + dm

end for

t=1t+1
end while
Ensure: U(z;,y;)

gongyuanhao@gmail.com
https:/ /github.com/

YuanhaoGong/ CurvatureFilter

Experiments:

Results from Multi Grid Solver(first row) and Bernstein
Filter(second row) are similar because both solve the same
variational model. However, our filter is much faster.

Two or three orders of magnitude FASTER!

solver Multigrid Our filter Our filter
(language)  (Matlab) (Matlab)  (C++)

Lena, 133 L. 0.025
Cameraman 648 0.025
Fingerprint D87 0.025

able 1: time in seconds on 512 x 512 images. Our filter runs 30 iterations

More effective in the minimization
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Solid lines indicate Bernstein Filter.
Dash lines indicate Mean Curvature Filter.
For multi grid solver, only converged states are shown.
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