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Abstract

To segment complex images with intensity inhomogeneity or noise pollution, an active contour
model based on maximum a posteriori probability (MAP) criterion combining local and global sta-
tistical regularity is proposed in this paper. First, it is assumed that the real image obeys a global
Gaussian distribution in the background and the object region respectively, while the observed
image polluted by intensity inhomogeneity and noise obeys a local Gaussian distribution. Then,
the local and global statistical regularization term is constructed using three assumptions, and the
variational active contour model is established based on the MAP criterion. The length term and
H-1regularization term of the level set function are introduced into the model, so that the level set
function is stable and smooth in the evolution process. Finally, variational method and gradient
descent algorithm are used to solve the proposed multi-objective optimization model. Numerical
experiments on synthetic and natural images show that the proposed model has good segmenta-
tion effect on images with intensity inhomogeneity and complex boundaries, and is robust to ini-
tial contour and noise. Compared with several classical variational active contour models, the pro-
posed model has the optimal experimental results.
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Figure 1. The segmentation experiment of the model in this paper. (a) Segmentation of synthetic images or
medical images; (b) Segmentation of natural images
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Figure 2. Image segmentation results with different initial contours
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Figure 3. The segmentation results of noisy images
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Figure 4. The segmentation results of hybrid noise image
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()

Figure 5. Noise comparison experiment between LBF model and this model. (a) Comparison experiment of Gaussian white
noise; (b) Comparison experiment of salt and pepper noise; (c) Comparison experiment of spot noise
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Table 1. Comparison of number of interations N and segmentation time S (N/S)
=1 OEARE N FnEIRTE] S FEE(N/S)

1 TR HEL IR 7 TP
LBF OUR LBF OUR LBF OUR
260/17.029 10/0.597 600/38.279 80/3.026 50/1.735 35/1.131
300/19.688 10/0.610 400/23.959 80/3.049 50/1.741 35/1.261
340/22.183 15/1.276 400/24.641 80/2.960 50/1.755 35/1.264
380/23.784 20/1.772 400/26.015 80/2.966 50/1.781 40/1.371
380/23.812 30/2.234 400/24.821 80/3.047 50/1.768 40/1.673
380/25.263 40/3.217 400/24.620 80/3.005 50/1.737 40/1.684
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Figure 6. Results of bimodal image segmentation by different models
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Table 2. Iteration times N and segmentation time S (N/S)
2. ERXRB N o EIRTE] S (N/S)

cVv LBF LIC GLFIF OUR
20/0.583 140/4.125 5/0.565 100/1.013 1/0.239
20/0.541 260/10.961 5/0.587 150/1.257 1/0.243
20/0.546 140/4.191 5/0.494 100/0.859 1/0.143
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Figure 7. The results of segmentation of intensity inhomogeneity image by different models
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Table 3. Iteration times N and segmentation time S (N/S)
= 3. ERKHN Fn4rEURTE) S (N/S)

cv LBF LIC GLFIF OUR
80/1.899 40/1.778 30/2.021 150/1.338 15/0.768
80/1.806 180/5.692 30/2.096 150/1.291 35/1.037
80/1.795 120/4.735 30/2.095 100/2.852 35/1.131
80/1.783 120/5.717 30/2.108 150/1.507 35/1.193
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Figure 8. Comparative experimental results of different models
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Figure 9. Experimental comparison of DSC values
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