ISSN 1004-9037, CODEN SCYCE4 http:// sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 36,No. 6,Nov. 2021,pp. 1250— 1262 E-mail:sjcj@nuaa. edu. cn
DOI:10. 16337/j. 1004-9037. 2021. 06. 018 Tel/Fax: +86-025-84892742
© 2021 by Journal of Data Acquisition and Processing

ETRFAUMEMER B EE G o REE
FmE, NEE, RIS

(7 E KRR E B, 81 750021)

W OE.hTEARSHAEAEME RBET AT RERYE SR FARG 53R, ZER AN

IR BEERBPALEEE ARNEFEABMEALHFIRBRAT Z, BLTRETSHGT

P BAFRRERTAREE, ERREETAFHAAF T TO TN, R4 0e B ARARHS .,
DG REFNAKTE BT ENLRFEE R EREPGFRR, ERREEZ BN, A8

HEF BTSSR OEMAIHHRTFE, TTFHRAFULRLEERBERY GBSO R FLER

B 5B R AW, AR L EF0 522 F.

K AR 0B EMERE; T FAHEHmHRFE

FESES. 029;TN919.8 XEPRERL: A

Image Segmentation of Active Contour Model Based on Coefficient of Variation and

Fuzzy Set

HUANG Lizhuan, LIU Guojun, WEI Lili
(School of Mathematics and Statistics, Ningxia University, Yinchuan 750021, China)

Abstract: Due to the fuzzy property of image segmentation, this paper proposes a segmentation model for
non-uniform gray and high-noise images. The model is based on the fuzzy energy functional which
combines with the regional and edge information, and uses the coefficient of variation as the local regional
statistics, thus avoiding the interference of noise on the segmentation and extracting the image information
well. Regional energy balances the importance of the target and the background, and drives the initial
contour toward the target boundary. The edge energy regularizes the pseudo-level set function to maintain
the smoothness of the curve evolution. To find the minimum value of the energy functional, the difference
between the old and new energy functional is calculated directly so as to update the pseudo level set. The
segmentation results of synthetic and real images with high noise, mixed noise and uneven intensity show
that the model has a good segmentation effect.

Key words: image segmentation; fuzzy membership; coefficient of variation; active contour; pseudo level

set
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Fig.2 Segmentation results of multi-target images by the proposed model
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Fig.3 Segmentation results for natural and synthetic images using different models
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#z1 FRAGL, HLFRA & 5K XA E &4 18 CPU B & 33 bk

Table 1 Comparison of CPU time of FRAGL, HLFRA and the proposed models S

&4 FRAGL HLFRA AR SRR
B 258 117 E% 3.009 465 0.177 466 0.174 586
& 255 215 El% 2.420 788 0.580 330 0.561 513
K24 347 K% 6.640 785 1.733 259 1.681 279
& 255 417 ElM% 4.121 511 0.410 820 0.392 672
K24 547 E 1% 3.774 158 0.873 604 0.767 772
35 117 El% 4.726 040 2.169 857 1.854 279
K34 247 K% 4.698 897 2.631 733 2.570 861
& 355 517 EI% 0.811 692 1.899 670 1.766 023
K 34 617 & 1% 3.574 319 0.479 671 0.455 031
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Fig.4 Robustness of initial contour by the proposed model

(b) Segmentation result 1T (c) Segmentation result ITI
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(a) Initial contour

)

(c) 20 iterations

(d) 30 iterations (e) 40 iterations (f) 50 iterations
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Fig.5 Curve evolution process of partitioning Cactus image
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Fig.6 Segmentation results of noisy images
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Fig.7 Images for objective evaluation
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Table 2 Comparison of objective evaluation indexes

DSC AN(®
Kk HLFRA A AR HLFRA A SR
E7(a) 0.755 1 0.958 9 0.606 6 0.9211
E 7(b) 0.964 0 0.965 0 0.930 4 0.9323
E7(c) 0.981 6 0.987 6 0.963 8 0.975 6
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