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Improved active contour segmentation model based on phase consistency
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Abstract: In order to realize rapid and accurate segmentation of nodular tissue in thyroid ultrasound images and overcome
the effects of uneven gray distribution and fuzzy boundary of images on segmentation results, an improved active contour
segmentation model based on phase congruency was proposed. First, a new speed function was constructed by means of the
principle of phase congruency edge detection. It not only made up the defect of edge damage due to filter processing during
gradient operator edge detection but also controlled curve evolution rate flexibly. After that, the speed function was introduced to
the energy term of active contour model without edge to avoid the problem of weight distribution in the linear combination and have
global segmentation ability. Through theoretical analysis and experimental verification, the relative difference of the improved
model is less than 1% and the running time is less than that of the comparison models. The results show that the new model
achieves accurate segmentation of image with uneven gray distribution and the efficiency of segmentation is improved.
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Fig. 1 Comparison of edge detection for noise images

a,e—original image b, f—canny operator edge detection ¢ ,g—gradient of edge detection d,h—phase consistency of edge detection
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Fig.2 Comparison of multi-edge detection

a,e—original image b, f—canny operator edge detection c,g—gradient of edge detection d,h—phase consistency of edge detection

Fig.3 Analysis of the value of £

Fig.4 Segmentation results of thyroid ultrasound image 1

a—original shape b—manual segmentation ¢—DRLSE model d—C-V
model e—LIU’ s model {—PCCV model
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Fig.5 Segmentation results of thyroid ultrasound image 2
a—original shape b—manual segmentation ¢—DRLSE model d—C-V
model e—LIU’ s model {—PCCV model
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Fig. 6 Segmentation results of thyroid ultrasound image 3
a—original shape b—manual segmentation ¢—DRLSE model d—C-V
model e—LIU’ s model {—PCCV model

Fig.7 Segmentation results of thyroid ultrasound image 4

a—original shape b—manual segmentation ¢—DRLSE model d—C-V
model e—LIU’s model {—PCCV model
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Table 1 ~ Comparison of running time contrast/s

DRLSE model ~ C-V model LIU’ s model ~ PCCV model
Fig. 4 25.07 14.57 17.84 6.65
Fig.5 31.14 16.91 33.63 13.90
Fig. 6 52.66 22.72 67.66 22.86
Fig. 7 19.38 9.84 13.69 8.09
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Table 2 Comparison of relative difference degree/%

D = x 100% (12)

DRLSE model PCCV model
Fig. 4 6.84 0.12
Fig.5 36.52 0.09
Fig. 6 19.80 0.85

Fig. 7 42.70 0.73
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