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Active contour without edges for image segmentation
based on selective attention

LI Hui, WANG Yan-jiang

(College of Information and Control Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: Given the fact that in the majority of current active contour algorithms the initial contour has to be given manually,
an improved active contour without edges algorithm for image segmentation is put forward based on selective attention. First-
ly, a mathematical morphology operator is used for smoothing preprocessing, then a selective attention mechanism is incorpo-
rated into the region-based active contour model without edges. Depending on whether it is for a single target image or a mul-
tiple-target image the saliency map based algorithm or the algorithm utilizing selective attention with wavelet transform is used
to initialize mask, respectively. Lastly, the level set is applied for image segmentation. Experimental results show that the

proposed algorithm not only reduces the overall number of iterations, but also obtains more accurate segmentation results for

multiple-target image, improving the efficiency of active contour algorithm significantly.

Key words: image segmentation ;selective attention ;active contour without edges ;saliency map

B 5 FI AR EMR 3 i B AN & 1A B S IX
Sl A DX A A5 SRR B AR T AE 2 Ak )
HAARESE, W A BRI ] 40 =2,
FEF AR FE T X 0 5k R TR E P IS
AU, Kass % AR I B o i mt J iy
RERVER B T2 53 1 MR 4 I i AR 2 R
AE I PREICHEZE T SR U AR A, (L AEAE X 1 1 LA
U AN BA A shindhECRE S, PRI iP5
N GUAHARSE TV 2 80« Cohen SF4E T« 3K”
i), Caselles 25 1 Malladi 25 23 94 4 7L
] 3% 3l #& BT AR 7 ( geometric active contours ) ;3 J&5 &
Caselles 45 XA 10 = 8l 48 B 7Y ( geodesic ac-

s HEA.2013-04-02
BE&WH . FEARPE S HE (61271407)

tive contours) ' ; Saddiqi 5 H7E I b 2 AR A il
A R AR /NI O e g — 25 B 1k i S i
Xu S5 T LT GVF 36 348 BEA A 1 J5 Chan
ZE4E Mumford-Shah B8 KLl S T Eih R
F a5 AR A (active contour without edges ) S
IRIA P AN ) J5 T % 32 S 46 B AL HEA T 1 el (H
SR AE— S R T, N5 BN R 25 38 W1 IR AL e J £k
BN (mask ) , X T2 24 RIEFI 2 H s BUZR 53 515
AR 52 N BMBLE JE &, B
PR BEHLEI T A B TC i 7 F sh e e iy | 4
PR TR R T L B JCI A Sh AR R R
IR,

TEZ B - ZH(1986-) , %, W H#F50AE  FEWFTETr 1 i AU SE AR . E-mail : upc737iislab@ 126. com,



- 178 -

T E LK FFR(ARHFR)

2013 512 A

1 FTiaFREREREEER

F A ERATAL AT S P L BT R Ty i A
BT X E, BE AL R b 2 R W s 5
M), 00 & % B 2 ) o 1 e ke, M AR 31 4 Jey
3 VA T R G i D) DA PRI R 1) £ J3E 8 O 2
PG AR Y B Tl A2 1Y 42 Ry BE BV R, 38 ot e /ML RE
12 PR R B Sl 6 B (4 I ik S5 M4 X 28 7 R AN LT
WaPERE i, T HL BB U 8L B 4 Jm e, Hov e AL
AR E Chan % 2001 42 H T B 8
FRARE AL

Toil 5t Ll e B (SRR o BUH B )
S P4 Ry B I 08 43 0 07 v, IR 3 B T A DX Ja
( BARFNTE 50) A2 BT Y, IF 0 AR B K-8 07
PR AT EELR A . B E — R IER 1(x,y) , 0
TR EB R R BRRR AT .

E(C,c ,c,) =pL(C) + vA(inside(C)) +

|

. \[—cl\zdxdy+/\2f . |1 - ¢, |*dxdy.
inside( €) outside(C)
(1)

Hor, € B ¢, B e, 5300 KRR S NS IX 55,
AR XK s = 0,0 = 0,4 ,,4, > 0K
[ 280 u AR RSB v HARE G
SRR R A, FIA, 3 A A B2 N A1 RE
HAEMSE KELHR L MR A T
FEImA RGN BE M5 B AL T X ] 2
G E(C) A REMRE e/ M

L5 A Heaviside PREUF Dirac PRELA]RE HE
PRELE (1) Bvifk . L1, Chan 5 Vese HHiA% B H
TIEME S AR A KA T R N (2) P

(2)

Ho & NSRS s, HNIESM i, FERER R 4K
JiteEH
{¢,=sign(¢(t))(1— vyl), (3)
#(0, - )=z, - ).

TESE PRI EUE TS b, 43 590 R T U A pRi %X (4)
{0 Heaviside PRELAN Dirac PREY .

Hg(z)=;[1+frarctan(:_j] , 56(2)=L . 28 .

™ & +z

(4)

Hdr e hEk,

AR AR T KOS A O B R 1K
AL b, T RE e R AIGR B ME, IF BLAS R EE
SrRINEE R, T S5 Esh e A A I, Bt
W EE A BIrsE s | BRI T X TR A R R 2
AR EUR L 2005 8., T R0 3 RO s 3
Bhgk, WAk, BT T KR 1548 )5
LNV IL RS 2 A S AL B
2 ETERMEIFENHNLTERED

WERE G 2R E

3 R N0 B 2R B TR ARG, AR S
P — L T B BRI AL 0 JC A S sh R R A
155 EIRSRY K e 2 M v B LR 5 A 3 3 T X s 1)
ol Bt F s BRI AL G N T 7 2058 i
TR UR AL IR T2 B 4G EQ AL B H ) ih 1k
AR ENEH sy, BOLmAERME 1 R,

I
| BT Bl A L G IE K B B R R A R

ettt ettt St bt -
o IET 53 B SRR 46 HE :
P Bifa B 5y it .
P HHAE R :
A i
JeEwr] ! BR[| | )| s | [ [k RSN
wage [T aEsen [ R [ ||| R [ s | B%E %ﬁj* sl || 4R
1! T ¥ h
M S REAR : Lo
i H4E % E : T
JE A _.As}:ﬁ_ | | o Il ......... 4[,_ =i
B 1% Ak B i :__,ﬁ%gﬁ L
S 5EH
1 : 1
AN E Y A - 1 e [
Lomntz Twhgmpw [~ am g i
‘ |

B1 EERiEE
Fig.1 Flow chart of proposed algorithm



%3745 %6 E

BF A THRBWEENH R o5 A B S5 B ok - 179 -

2.1 FIRERFAZERTLLE

ASF ( alternating sequence filter ) . F i Stern-
berg" " & 1 X2 Serra " HEAT T TTIZ YW 5E
FoE3E , AT M ASF 57 4 A B A5
S TIALBE, BAARE AN

ASF, =C(O(ASF,_,,SE,) ,SE,) . (5)
P ASF, O g AT Y AR 5 0 s T s 5
RIS 15 K ; ¢ Fon il RISk S 8 i s n
NIT/ BRI SE, 2B 4800 n BRI 451 o0
ERE o 20t *E’J?FL%TU»%Tﬁ&% [ID]EiE=S

(a) (b)

SR EL A SE T B A 1R it R
(AR SCHEFH 3x3 1) disk 4 ﬁm%ﬂx&{aﬁaﬁ
TP FF A S B AT 45 215 i X 3, dn e 2 frow, o,
(a) BIF(b) BN S —1 720 500 R i A s s A 5
AT TAL B SE A5 ) B M . S AR R Y B
TR (o) R (d) o 38t 5y A X HmT A, X

PEA B i T Ak B Aol DX 3 22 18] B9 R 2 20 A B o )
AR TR SR 2 FITAE, O HREA ROk Uk

% 1500
X 1000
?; 500
0
0 100 200
KA
Et 2000
= 1000
H
0 :
100 200 0 100 200
KA KA

(c) (d)

2 ETF ASF EFRRE G E

Fig.2 Image preprocessing based on ASF operator
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Fig.5 The first set of results contrast
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Table 1 The first set of experiments data contrast
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Fig.6 The second set of results contrast
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Table 2 The second set of experiments data contrast
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Fig.7 Contour and segmentation results of 150 iterations with different methods respectively
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Table 3 The first set of multi-target experiments data contrast
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Fig.8 Contour and segmentation results of 300 iterations with different methods respectively
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Table 4 The second set of multi-target experiments data contrast
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