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Active Contour Model Based on Adaptive Sign Function

WENG Gui-Rong, HE Zhi-Yong

(School of Mechanical and Electrical Engineering, Soochow University, Suzhou 215021, China)

Abstract: Due to the fact that the geometric active contour model is sensitive to the position of initial contours, the distance regularized
level set evolution (DRLSE) model must set the initial contour curve inside or outside the target boundary. An adaptive level set evolution
(ALSE) for contour extraction is able to reduce the influence of the location of initial contours. However, both of these two models are
easy to fall into false boundaries and leak from weak edges, besides, they have poor resistance to noise. This paper provides a novel active
contour model, which combines an adaptive sign function with an adaptive edge indication function. This improvement makes the model
robust to initial curves, and solves the problems of having slow convergence rate and being easy to leak from weak edges. In addition, a
new distance regularization term is presented, which makes the evolution more stable. Experiments on some real images have proved that
the proposed model not only improves the accuracy of segmentation and reduces segmentation time, but also enhances the robustness to
initial contours.
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Fig.6 The segmentation results withparameters in the iteration
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Fig.7 The segmentation process of the proposed model
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Fig.8 The evolution process and segmentation results with the proposed model under different initial contours
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Fig.9 The segmentation results with three different models
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Table 1 The number of time spent and DSC in Fig.9 under the same initialcontour (s)

R 1 HWHERSF. ALSE MASCREAL [ 23 ) BHGAH BLAR Bl & 7 11 (1] (DSC/Time(s)) (1)
Image RSF ALSE AR SR
A(300x225) 0.901/6.51 0.903/4.65 0.903/1.36
B(300x225) 0.895/5.75 0.904/0.78 0.909/0.58
C(300%209) 0.909/11.9 0.920/1.05 0.921/0.72
D(300x225) 0.997/3.61 0.997/0.22 0.990/0.35
E(300x400) 0.994/7.29 0.993/0.26 0.992/0.39
F(225x300) 0.980/2.98 0.988/0.59 0.987/0.48

3.4 KIGEER

h T U A AR SRS BT 5 B AN YA R 55 30 5 TEIAG I 43 8 R SR P ) T AT U e R e (AR R BE A 14 MEER),
WEELT 6 | 4% DRLSE,RSF,ALSE J A SCAT AL EAT L Ass, i 10 Frzn (G 1 41: R B 5 2 41:DRLSE %45
3 5I:RSF {5758 4 31:ALSE BiRL; 58 5 B A ST S 25 ) 4A 56 130 (38 % A BE B T AE 14 AMB N RIAR 8 )30),
T 108 878 AR T v 4 o e B4R (7 ), 0 4 0 20 B 45 2R N IR AR D).

(e) JRK N=540 N=700 N=600

Fig.10 Segmentation results with four models under the same initial contour
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Fig.10 Segmentation results with four models under the same initial contour (Continued)
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Table 2 The number of time spent with four models (s)
% 2 DRLSE #%!, RSF AL, ALSE BRI LA R >3 E  B)
K14 DRLSE #75 RSF % ALSE #7 AR SR

A(136x103) 331 Ve Ve 3.10
B(114x75) 231 KI KM 0.88
C(111x84) FIW FIW PNLVe 0.35
D(83x65) 0.57 Ve Ve 0.27
F(120x97) 3.37 FI 2.58/4 B 0.78
F(86x108) FI FIW 0.74/4 LI 0.35
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Fig.11 Contrast experiments results of the proposed model and three classical edge-based models
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Fig.11 Contrast experiments results of the proposed model and three classical edge-based models (Continued)
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