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ABSTRACT

Iterative curve evolution techniques are powerful methods for image segmentation. Classical
methods proposed curve evolutions which guarantee close contours at convergence and,
combined with the level set method, they easily handled curve topology changes.

In this paper, we present a new geometric active contour model based on level set methods
introduced by Osher & Sethian for detection of object boundaries or shape and we adopt
anisotropic diffusion filtering method for removing noise from original image. Classical methods
allow only one-way curve evolutions : shrinking or expanding of the curve. Thus, the initial
curve must encircle all the objects to be segmented or several curves must be used, each one
totally inside one object. But our method allows a two-way curve evolution : parts of the
curve evolve in the outward direction while others evolve in the inward direction. It offers
much more freedom in the initial curve position than with a classical geodesic search method.
Our algorithm performs accurate and precise segmentations from noisy images with complex
objects(including sharp angles, deep concavities or holes). Besides it easily handled curve
topology changes. In order to minimize the processing time, we use the narrow band method
which allows us to perform calculations in the neighborhood of the contour and not in the
whole image.
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Fig. 6 Results of shape extraction of multiple
objects with holes.

a8 7& A Aol o, ’“Zﬂ Gl HE3 a9 8& 94 7 gddef digk CT(computed
Atolty. ¥4 8T FEW FES FL 2B omography) GAtelm. AtHE 072 MY
Z3h Bk 34 8034 243%0}7” g EA9 o},
el FEY F Ak WE, (@9 (ellA &
T UAKel 71Ee] oM E ded £7] A
M E= 23l W7 b HelA] R e
gel FE5 27t ¢ 7 U

(b) Noise Image

-
(¢) Final Result (d) Final Result
(Previous model (Proposed model
‘ 141 iteration) 90 iteration)
“ Y 3 B8 By 94 7 d4Eo s CT 9
{¢) Initial curve ) at 5 times later delxe Je =

Fig. 8 Shape extraction of the stomach shape
from a CT image of an abdominal

section.

w e 22 w2 35 el FasHU (©
1

§ oA wE 4 1418

N
5!
1o
J
r >
ral
~N

JFZE o o4 FA HA7} o FoIAA Yot ¢

(e) at 30 times later (f) final result A8 He 2Zo] Brhsstelct
(80 iteration) a8 9= ¥ Ayt AL o8 dAto|n
oY 8% BAY RS @kg HEstach obg



E S WL -

AR Ber @3 0P 1 4% 1 - 1 3% 2000. 10 / 29

(b) Final Result
(20 iteration)

(a) Original Image
& Initial curve

a8 9 o FEdd 49 g 32

Fig. 9 Shape extraction of a delicated diagnosis
image of a brain section.
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model and proposed model.
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(a) Blood vessel (b) Stomach section

(d) Abdominal section
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Fig. 11 Shape extraction of Accuracy.
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