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Level set active contour model improving boundary :x<:cator function
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Abstract: Because of the restriction of imaging principle, u)’caioviad images led toare always with low contrast and

weak boundaries, segmentation effect of level set based on ¢, = was not ideal. In order to improve segmentation precision

and efficiency of ultrasound images, new a novel l=vel sc- :cgmentation algorithm was proposed combining gradient

information with regional information was proposed. Fir:tiy alstance regularized level set evolution ( DRLSE) model based

on boundary was improved, regional information was put into boundary indicator function.

And then, the improved

boundary indicator function was used instead i DRLSE model’ s. Finally, a level set evolution model combining gradient

information with regional information was obteined. The experimental results show that the model can accurately segment

ultrasound images of thyroid tumor a~d 1,» segmentation efficiency and precision are higher than DRLSE model.
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Fig. 1 Ultrasound images 1 and its gray level distribution histogram

50 100 150 206 250

gray level

Fig.2 Ultrasound images 2 and its gray level distribution histogram
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Fig.3  Relationship between gray differential mode value and gradient
threshold
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Fig.4 Segmentation results of ultrasound image of papillary carcinoma of
thyroid
a—original shape b—SLGS model ¢—DRLSE model d—QI’s

model e—model in the paper f—manual segmentation result
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Fig.5 Segmentation results of ultrasound image of malignant tumor of thy-
roid
a—original shape b—SLGS model ¢—DRLSE model d—OQI’s

model e—model in the paper f—manual segmentation result
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Fig. 6 Segmentation results of ultrasound image of thyroid tumor
a—original shape b—SLGS model ¢—DRLSE model d—QI’s

model e—model in the paper f—manual segmentation result
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Table 1

Contrast of running time

running time /s

SLGS model DRLSE model

QI’ s model model in the paper

experiment 1 9.0949 56.8624 20.4205 13.5097
experiment 2 22.3549 106.0183 36.8942 33.7118
experiment 3 22.0741 41.5431 41.3403 30. 6386

e SRS DT 1D, O 1 % PF A 20 B o, A S0
KA RS 22 5 B R MEAT XS HE L B e X 0, FoRTE
I EIER R 2R U8, 0, 3R o3 e R 1R R AR
B WA 22578 R E X 0, 5 0, ZIK/NEFI
FERE -

0,1~ 10,
10,1
Ko, [ S sR A X R e R EH , i (10) X A]
L RAGHBNU o3 BN A5 RARR B 6 . % 2 & DRLSE
R QU ARSI A SC TR Y AN 22 57 E LU ol
3 2 PR T LUA AR SO R 9 2 R B HE

FE P AR 2 FIR L R

Table 2 Comparison of relative difference degree

R = x 100% (10)

R/%
DRISE model Qs model  model i 1 the baper
experiment | 20.11 40.44 0.65
experiment 2 28.57 34.35 0.95
experiment 3 28.11 44.93 0.09
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