Faculty of Electrical Engineering and
Computer Science

Institut fur Informationsverarbeitung
Appelstralde 9a

30167 Hannover, Germany
http://www.tnt.uni-hannover.de

Feature quarrels: The Dempster-Shafer Evidence Theory

for Image Segmentation Using a Variational Framework

Bjorn Scheuermann (TNT) and Bodo Rosenhahn (TNT)
{scheuermann,rosenhahn}@tnt.uni-hannover.de

> . - . = - ° >y . - . - . a - D o - . N - - >y C(Pol O . PR . T T ope . - A . D o= - ° - - >y e a’

..........................
S 3 Qs S Seel O Sy PalariH ol SE SoRRE 2O E o DR e SR G nl S, Sl o 2 1 2o SAe SR X L ro SR 2o Ay Pacars e SF SR RES 2, | A (=< o0 oy P eat S 5

Problem statement

Image segmentation using a variational framework [1]
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= fusing feature channels in a Bayesian framework favours £ Bayes B Dmpster-Shafer Bayes Dempster-Shafer
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. = the Bayesian framework using level-sets does not provide
¢ satisfying results
‘ T S o N e S S R e A o N A S e O e R e e e S sy = feature fusion with DempSter‘S rule of combination

; Contrlutlon outperform the standard approach

Dempster-Shafer evidence theory [2] for Image Segmentation
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= define mass functions: Quant|tat|ve resu|ts
m;(Q1) = p1;(L(x)), m;(Q2) =p2,;(I(x)), x| & ® '

m;(0) =0, m;(Q) =1—(p1,;(I(x))) + p2,;(I(x))), I x
= fuse mass functions according to Dempster's rule: i

>_pnc=a M1 (B)m2(C) ; !
A) =m (A A) = 3
= proposed energy functional: :. 0 l l l l
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/ H(p)m(Q1) dQ — / (1 = H(p))m(£z) d2 = Precision-Recall-Diagramm of 47 images from the
. § Berkeley segmentation dataset [3]. The DS theory of ]
v /Q 'VH ()| df2 evidence (circles) outperform the Bayesian framework (x) i
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x Conclusmn o

§ = proposed DS as an extension to the Bayesian framework of ]
f level-set based image segmentation
0 \ A \ \ \ f; = combine feature channels by modeling inaccuracy and
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. " i Refe rences: !
£ = proposed method favours high probabilities | S ]
m) separates much better the semantically interesting and 1] Chan, T.., Vese, L.: Active contours without edges. IEEE Transactions on Image i
: : i Processing 10 (2001) 266277
different regions Shafer, G.: A mathematical theory of evidence. Princeton university press (1976)
= N some cases the proposed method leads to slightly Martin, D., Fowlkes, C., Tal, D., Malik, J.: A database of human segmented natural
WOrse seg mentations '5. ecological statistics. In: Proc. 8th Int'| Conf. Computer Vision. Volume 2. (2001) 416—423
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Images and its application to evaluating segmentation algorithms and measuring
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oundation (RO 2497/6-1).


http://www.tnt.uni-hannover.de
http://www.tnt.uni-hannover.de

