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Abstract: The distance preserving level set method proposed by Li et al. has many advantages over the traditional
variational level set methods. However, it has the disadvantage of requiring the initial curve to surround (let in or
keep out) the objects to be detected. In this paper, an adaptive distance preserving level set method is proposed, in
which the initial curve is no longer required to surround (let in or keep out) the objects to be detected, i.e., the initial
curve can be anywhere in the image. The proposed method can detect certain object boundaries, for which the
original method is not applicable. E.g. it can automatically detect interior and exterior contours of an object and
edges of multi-objects, starting with only one initial curve whose position is anywhere in the image. Moreover,
active contours can move into boundary concavities and perform better in the presence of weak boundaries. The
proposed method has been applied to synthetic and real images of different object boundaries with promising
results.

Key words: image segmentation; geometric active contour model; level set method; distance preserving level set

method; partial differential equation
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Initial contour

The proposed

(a2) 120 iterations
(a2) AR 120 &

(b2) 50 iterations
(b2) %AX 50 &

(c2) 30 iterations
(c2) 54X 30 &

(d2) 30 iterations
(d2) 14X 30 K

(a3) 300 iterations

(b3) 20 iterations
(b3) AR 20 X

(c3) 500 iterations
(c3) 4K 500 &

(d3) 2000 iterations
(d3) 4% 2000 X

(c =2.0)
v=1.5
The
method
in
Ref.[6]
v=-1.5

(a3) 14X 300 &
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(ad) £ACT70 K

(b4) 1000 iterations
(b4) %48 1000 X

(c4) 2000 iterations
(c4) %A% 2000 &
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(d4) %48 2000 &
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Fig.1 Segmentation results of two methods with different initial contours
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(a) Initial contour (b) The proposed (c) The method in Ref.[6] (d) The method in Ref.[6]

¢ =2.0, 100 iterations v=1.5, 1 000 iterations v=6.5, 1000 iterations
(a) WIlpte s (b) A3L(c=2.0, (c) 3CHk[6](v=1.5, (d) 3CHik[6](v=6.5,
1%:4% 100 7K) 14K 1 000 %K) 148 1 000 %K)

Fig.2 Segmentation results of MRI brain images

P2 R i P45 (1 20 ) 45 2R

(a) Initial contour (b) e proposed (c) The method in Ref.[6] (d) The method inRef.[6]
c=2, 30 iterations v=1.5, 1 000 iterations v=—1.5, 1 000 iterations
(a) ¥IUA%E (b) A3(c=2,3%40 30 1K) () CHK[6](v=1515f1000 k) (d) SCHK[E](v=-1.5,

4L 1 000 1K)
Fig.3 Segmentation results of Rice image
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B AN BEBE NI I P T B4 [X 3. 150 A J BB N T S il i /0N 44 ST AL 42 2 000 I A3 AR AN BEIE A U] B4 X
1 (1 (4¢)).

(a) Initial contour (b) The proposed (c=2.5, 200 iterations) (c) The method in Ref.[6]
(v=3.0, 2 000 iterations)
(a) WIEnse (b) A3 (c =2.5,i%4% 200 k) (c) 3CHR[6](v=3.0,i%4% 2 000 %)

Fig.4 Segmentation results of an artificial image
4 Ni&PE% curve [ E145 R
SEH 5. 59 A
5 J& 88x88 I EI B IM s i &5 J . SL 0 W7s AR SOy VE IR MR T 590 5, A 7= R i 5t (1] (b)), TR
I, SR SCHR[6] 77 4, 7 A8 T LG ™ 3 1) S 3 % (1 (5c)).
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>

b 4

¥ ¥
(a) Initial contour (b) The proposed (c=1.5, 120 iterations) (c) The method in Ref.[6]
(v=1.5, 1 000 iterations)
(a) WIIR%E (b) A3C(c=1.5,1%4% 120 ¥k) (c) SCHR[B](v=1.5,1%4 1 000 ¥X)

Fig.5 Segmentation results of vessel image
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(a) Initial contour (b) The proposed (c=2.8, 110iteration) (c) The proposed (c =1.0, 10 000 iterations)
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Fig.6 Segmentation results of cells image
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