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¢ Problem statement: Quantitative results:
§ Segmentation by discrete energy minimization [1,2] , } 500

Bl simplification
Ml proposed method
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! Unary function: negative log likelihood of a GMM [3] i !
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¢ Pairwise function: contrast sensitive Ising model [3] 100!

¢ = solution: maximum flow algorithm 2
¢ = fast for low scale benchmark images image number

¢ = notapplicable for large scale images i1 46 small scale images (up to 640x480 pixels):

§ Many works on how to approximate large scale problems: = average speedup of 1.4 compared to BK-algorithm [1]

¢ parallel implementations, GPU processing, convex
optimization, multi-scale approaches

- - " ’
- RN Yy

—i
-y

- - simplification 38 min- v
—proposed method -
---BK-algorithm :
1 min * ]

> > B N '4 Y 3 . 5 -8 Pt [ S z 4 -9 Sy O e IS A S 3 e v & it 0t oL z ~ - -9 Sy O TS a 1% A = L Ffet e O : i
S P T P PP Y YT L - T2 o~ T R e gl o 8 LM ke Mh S PN B IR SO > . ocms gl - ot . 8 LM ke Mh O G

m .
m .
m .
- .

------
-

m .

mm=
“

S et S m P W ST SRR LS S S R B LR IS Ak e et T TR
. <k o liey e RV L s oL s S a PP SO T S N QD E R L s oL p I P . ST o PP JUGR  SERI N QD T 0o oL

i Contribution: i i
' Construction of a Slim Graph by edge contraction I
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i : « tms 3.6 854  14.53 25.84

o _ _ ' Image size in MP &
= original graph is reduced to a Slim Graph 1}
= grouping of variables with the same label in the minimum § # Migh quality image (up to 25.84 MP).

energy state § § = speedup of two for an image size of 8.4 MP

o £ } = speedup of ~800 for larger images, because the BK-

i Definition: 4 3§  algorithm exceeded the physical memory (4GB)

§ Anedge e connected to Ais called simple edge, if its

§ weight is larger then the sum of all edges adjacent to A. ' Weak vs. strong unary terms and different trimaps

¢ Contract only simple edges: ¥ (lasso, strokes and user scribbles):
= efficient to find and to contract £ § = significant speedup for strong unary terms
= maximum flow preserved § § = small speedup for weak unary
= exact solution recovered (no approximation) terms and poor trimaps

= user interaction simplified

Reduce the original Graph by contraction of simple edges: _’
¢ Resource-limited systems:
¥ ™ average speedup of 1.3
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T«f Simplified User Interaction:
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Concl usion:

¢ = efficient method for graph simplification 3
= proofed that maximum flow is not changed i

= speedup of 1.4 for small scale problems

¥ = speedup of 800 for large scale problems
; = visualization can be used to guide the user
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