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Image segmentation algorithm based on the PSO
and improved Shake mode

WAN G Kejun, GUO Qing-chang
(College of Automation, Harbin Engineering University , Harbin 150001 ,China)

Abstract : Getting the contour of an object according to the Snake model is an important method in theim-
age segmentation. Because traditional Snake model cannot reach the concave of the object and the result of
convergence is not accurate, an image segmentation algorithm based on the PSO and i mproved Snake model
isproposed. The improved Snake model is generated by adding centripetal energy to traditional Snake
model. The curve can reach the concave of the object because of the centripetal energy. Because the PSO
has the ability of getting the global optimization, the curve can exactly reach the edge of the object. It is
proved by experiment that preferable image segmentation result is gotten based on the algorithm.

Keywor ds: Snake model ; image segmentation; PSO algorithm

, . Snake , )
Snake
2 : ,  Cohen
. Snake e Snake : Xu
, 1987 Kass'"! (gradient vector flow , GVF)
' . Snake Snake o
[2- 5] ’ ,
Snake U
:2006-07-22.

Snake



. 54 .

2
B B
(particle swarm optimization, .
PSO) i Exurve (i, K)
a
PSO
Snake
Snake a
a
Snake o
Elmage(i, k)
1 Snake
[} Emage(i, k) 1y
y a B
2 Snake
Snake
Snake
Snake E :J Ent +Y (S) Ee +E (S) Ecenter ds. (3)
E = Z[ B (i, K + B (i,K)] . (1) (3)
. Bnt (I s k) k i E :J-(G(S) Econnect +B(S) Ecurve +Y (S) Emage +
) € (S) Ecenter) ds. (4)
Bext (1, K) k i (4)
(1) E = Iz[a(l) Eoonnem(l,k) +B(|) Ecurve(i,k) +
E= Z[C(Emwe(l,k) +BE;Dnrm(i,k) +I’Emge(i,k)]. r(k) Emage(i,k) +€(i) Eoenter(i,k)]. (5)
i ti i , k
(2 Ecomeet (i, K) k i
* Econnect (l y k) k i , N
, Ecurve(i v k i 1 (5)
, Bimage (i, K) k i 1 p i
, N i i 5x5 (
C(Ecurve(i,k) +B Eoonnect(i,k) (1) i, ) S
Ent(i,k).Emage(i,k) (1) i-1 i+1 i 2 ,i' S
Eext (i, K) .
Econect (i, K) .
21

Eoonnect



Snake . 55 .

1
i+1
//_’;?
ilAl 7
A
\
ot \
/ s \
s i’ \\\ \
/
/ ™ \
ST ~ \
i—1 - \\\

Fig 1 Sketch map of dot moving
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