REDUCING GRAPHS IN GRAPH CUT SEGMENTATION
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CONTRIBUTION INFLUENCE OF PARAMETERS

Although graph cuts efficiently compute global optimal solutions in segmentation, their huge memory
consumption remain a challenging problem since underlying graphs contain billions of nodes and even
more edges. To get round the problem of previous heuristics [2, 3], we propose a new strategy for reducing
exactly graphs [1]: we progressively build the graph by only adding nodes which satisty a condition in a
small window. Thus, the nodes are typically located in a narrow band around the object edges to segment.

Plane — 1443 x 963

Lena — 2048 x 2048

Cell = 1536 X 1536 Woman — 211 x 172 x 92

METHOD

Consider a s-t graph G = (PU{s, t}, &, ¢) where the
set of grid nodes is P C Z% (d > 0) and N (p) de-
notes the neighborhood of p, Vp € P (see Figure 1).

(GENERAL ALGORITHM

When B correspond to a square window of size
(2r + 1) (r > 0) centered at the origin, we adopt
in practice a more conservative test for p € Z:
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Fig. 4: influence of window radius (middle row) and v (bottom row) for segmenting 2D and 3D images
(top tow) with a TV + L* model. Standard graph cuts correspond to a window radius equal to zero.

P(B) =max(|{(p,q),p € Z,q ¢ Zand p € N(q)}|,
{(p,q),p€ Z,q¢ Zand g € N(p)}|).

Both theoretical and empirical evidence suggest
- that this reduction scheme provides an exact solu-

Let B C Z% and denote by Zp the dilation of Z by

B. Then, we propose to remove the nodes from ¢

any Z C P such that either
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1 Fig. 3: Reduction algorithm.
nodes are typically located in Zp5 \ Z.



