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1 Introduction 2 Preprocessing: Adaptive Patches

Segmentation is the partition of the image into regions which share We associate to each pixel an affine invariant tensor and
common features. ellipse-shaped patches that automatically adapt their
We propose a variational segmentation method that considers adaptive size and orlentation. They are iteratively computed by:
patches to characterize, in an afline way, the local structure of each Erop(w,7) = {y 1 |Du(x)(y — x) < 1}
h ] f the i .

omogeneous region o € 1mage ng(u)($7 T) _ {y : <T(k)(u) (ZE) (y . $), (y . ZE)> < 7“2}

To be able to give a sharp representative disc associated to each region

ng(k—l)(u)(xvr) DU(g) ) DU(CE)
Area(é’ﬂk_l)(u)(x, T) k

we use the L1-norm.

where TW(u)(z) = > T ().

----------------------------------------------------------------------------------------- Tu(x) allows to normalize a patch
e Characterizing the image regions that have homogeneous texture pu(z) = pulz, h) = ulz + Tu(a?)_% Ry(z)"'h),

regardless of the point of view.
to a fixed disc A, (with h € A,), where R,(x) = R(6)
is a rotation matrix and € the dominant orientation.

e Obtaining the region representative disc.

3 Proposed Model

Initialization. As the functional is not jointly-convex the final result has a
high dependence on the initialization. We initialize the algorithm using FCM |[2]

Let u : Q — RM be an image with a patch p,(z) associated to each pixel and P, = {pu.(z),xz € Q} the set of N D02 (po (2). pula)
all patches. From now on, with an abuse of notation, p,(x) will denote the normalized discs. We propose to we, () :Z 2P (Tk), PulTg

a,2
simplify P, by estimating a representative set of discs {pq,, ..., Pay}. It is modelled with the energy: j=1 Dy (Pﬁg(xk), Pu(ﬂfk))
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4 Results

Input & patch Li. et. al [5] Ours Discs
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pq,(7)

E(p,x) = Z/Q!Vm(x)!dﬂf HZ/QD?” (p(z), pul®)) xo,(x)dz, A >0

Regularity term Data term

where p = ) . Pa,Xq,, §% Is a region.

Optimization.

1. Characteristic functions belong to a space which is not convex: change to fuzzy membership functions w:
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2. We introduce an auxiliary variable v to decouple the optimization problem:

| N
Blp.w,¥) = Eie) + AEapv) + 353 [ (wife) — vifw)da
1=1

3. As E is convex w.r.t each variable, it is minimized by alternatively fixing two variables and minimize w.r.t the third one,
and iterate until convergence:

3.1. w-subproblem: Dual Formulation [3].
wi(r) = vi(z) + Odiv(E(z))

sty _ €12 + 79 (Biv(E(a) + (o)
1 4 |0div(&(x)) + v(x)]

3.2. v-subproblem:
vi(w) = min{max{w;(x) — D} (p(x), pu()) , 0},1}

3.3. p-subproblem: the solution is given by a weighted median vector [1]:

{ Pwvm(x) S {pi(x),i =1.. N}
SV vi(@) [pwvm(@) — pi(@)| L, < SN vi@)lpj(x) — pile)llL, V)

Postprocessing and Output

Fuzzy functions output.

I(x) =, Po,(T)wo, )

(z) { 1, if i = argmax; w;(z) Characteristic functions output and associated discs.
A\r) =
o 0, else I(z) = > o, (T) Xau(x)

All these experiments are done with r = 90 and disc size 51 X 5lpx and A = 0.04.
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