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Fast image segmentations of Dcut

Zou Xiaolin',Chen Weifu',Feng Guocan'
1. School of Mathematics and Computational Sciences ,Sun Yat-sen University ,Guangzhou 510275 , China;

2. School of Mathematics and Information Sciences , Zhaoging University , Zhaoging 526061 , China

Abstract; Spectral clustering algorithms have wide applications in pattern recognition and image segmentation. They can
cluster samples in any form of the feature space and have global optimal solutions. In this paper,a new graph-based spectral
cluster algorithm called Dcut is applied to image segmentation. Dcut completely satisfies the general criterion of the cluster
algorithms : maximizing the within-cluster similarities while minimizing between-cluster associations. Compared with Ncut,
Decut has better grouping performance in image segmentation. In order to overcome Dcut’ s shortcoming i. e. slow speed for
image segmentation,two fast Deut algorithms, i. e. subspace-based Dcut (' SDcut) and block-based SDcut ( BSDcut) , are
proposed. SDcut and BSDcut have Dcut’ s grouping performance whihe at the same time reducing the computational
complexity. Experiments based on texture images and real images demonstrate the advantages of the proposed algorithms.

Key words :spectral clustering; Dcut; SDcut; BSDcut; subspace; image segmentation
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5.3 EXBE#H®HE
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CHAE . B 3(4) & — & IE R, 4o 12
2518 3(5) (6) 1 B KA I F Neut! ") 52 46
MRS, 73 5 2812 26,

W& 3 Jrzn , Neat E70EHE 3 (1) (2) g H
#&, 10 Deut ., SDeut 1 BSDeut 43 %] H H#5, Neut £l

BSDcut 5273 %I Hi 1581 3 (3) 1 #9 H A%, 10 Deut, SDeut
AEH B AR Neuat SDeut F1 BSDeut XJ & 3 (4) 143
FNGE L L BEER 1T Deut (53 B 25 5402 4 Pk
I, Decut,SDeut F1 Neut XFE 3(5) 895 %] 1k
BSDcut &, %I 3(6) By43-#], SDcut #1 BSDcut 43
FE AR (RE) Lo o AP RR B 45 TR 55 19 41
BSDeut ¥4 53 4h 3 FhA 4T

SDcut 1 BSDcut 2.4 Deut B2 FEM R, 42
[ B Y B NN = (A TP B €78 A
N, o B RN — R B R, Deut | S 2 10 8] 25
S 66. 67 s,SDcut (2K 8.78 s, i BSDeut [ £ K
2.75 s,

(e) BSDcut

K3 ESLEB

Fig.3 Real images segmentation
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T o3 A R DL A , I AR T A 02 1) RS AAE: ] 2 X6F &1 o
RT3 A AR SR FH — OB 0 3 R Rk
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PRz R, SR S5 R 2B, SDeut Fl BSDeut H
A Deut PEBE R [RIBS , Al KIS/ T 43 FIH ]

HAR Deut ByL M PEREL T MU 2 TR K
P (HA SR A A — SB[ U A T e 1) (B RE
TE ML . 3SR Deut FRARLEEHEFE A 1Y
R T A DR R RA 1 o DRIt o A e s A
R IE) A FL AR, 2 — AT A O )
2) R Z D AR 7] 1 DL R 18 B IR LE KR AIE [r] 1k
RAJE T B2 E MU ) 8, 3) EFE A 3h e
IR SDeut  BSDeut Hr 3~ 73 [A] A 4E 5k P B2k
BB T2 AR 2 /0 B R R .
AT B St i BB BRI 1 43 [l 4E U Deut A 3h
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