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A Blue cameras:

“This voxel is outside!”

Many papers make assumptions
about labeling considering only
a single camera. In the context
of multi-view reconstruction
such assumptions are not valid.

N

“This voxel is inside the surface!”

Red cameras:

We select the cameras with the spatially
closest observations for 3D reconstruction

Volumetric 3D Reconstruction Labeling Costs Results Comparison

Kolev et al |JCV’09

3D segmentation into foreground and background
u:V —{0,1}

For each voxel x and for each camera j with locationc;:
Estimate the intersection of camera the view ray r with the surface

Labeling costs pob;j(x) and pvex(X) rix(t) =cj + t
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Best consistency score between camera j and all others:

7

smoothing term Sj,x,maa: — mtax Sj (rj>x (t))

Perform relaxation
u:V —1[0,1]

labeling cost
Corresponding position along the ray » — depth:

tjx,maz = arg max Si(rix(t))
Extract object by thresholding

Umin(X) = arg H%ir)l E(u)

We can use these values to compute the costs:
P (%) = —log(u (limmes =t (1 — ) (= Hsoxmaz>tioc)))
Py (%) = —log(uH Utaxmes <t (1 — ) 1= HEsxmes <tiix}))
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P(B;, --- By, |Cs;)
pron(%) — ponj(x) = —log | | P(O; ...O-kIC- )
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Uy (X) = H{umin(x) > v}

Standard discontinuity cost p(x)

We will concentrate on the labeling costs Pobj(X) and Pbek(X)
Find minimum with Primal-Dual method:

k k
&gfj,rk;l) = HK(fz(tg)k + Wﬂﬁt}k) = z:l Prek(X) — z; pojbj (x)
j= j=
Y =T (u!)  + 0(div(E55) — b)) Note that we select this particular subset of cameras:
Nyx) = G € {1 NV | [fsoman — Eix] < d}
_(t+1 t+1 t ) ) 7,X,max 7,X
ufﬁ,j,k) = zuz(,j,k) - U’Ej)k

Apmin(X) = mgns. t. |[Nqg(x)| > k

we use a subset that pro-

vides the correct labeling

with a high probability:

e For each voxel we select
the k£ (e.g. 3) cameras
with the spatially
closest observations

e Subset does not depend on the

appearance of surface
e Good reconstructions even in low
textured regions

Close to the object surface:

e Method selects cameras that have correct observations with
a high probability

e No knowledge about the location of the surface necessary!

Further away from the surface:

e No need for precise labeling here

e Qutliers will not harm the overall result

e Noisy labels that are far from the surface will be smoothed
by the framework
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