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Regional Active Contour Image Segmentation Model Based on Local Entropy

LI Meng', ZHAN Yi', WANG Yan®

(1. School of Mathematics and Statistics, Chongqing Technology and Business University, Chongqing 400067, China;2. School of
Mathematical Science, Chongqing Normal University, Chongging 401331, China)

Abstract: To solve the problem that the regional active contour model cannot effectively segment weak
targets, a regional active contour model with local entropy constraints is proposed for image segmentation.
Firstly, the image is divided into two feature regions based on local entropy information. Then a local
entropy binary fitting energy is constructed by using local entropy feature information, and finally a level set
evolution equation is obtained, which is combined with a region-scalable fitting (RSF) model. The model
considers the clustering characteristics of the gray distribution and the statistical information of the local
area of the image, and it is effective in handing intensity inhomogeneity, weak edge segmentation, and
flexible contour initialization. Medical image experiment results verify the effectiveness of the proposed
model.
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Table 1 Comparison of CUP time and iteration counts by four models for images shown in Fig.3

- B 3(1) E3(1) E3CI) E3(IV)
CUPHIE]/s AR E CUPHIE/s #AWKRE CUPHE/s KR E CUPHE/s AR E
CV KR 1000 1000 1000 1000
RSF # #1 3.64 440 1 000 1000 1000
BIF #i7 2.31 40 3.44 60 1 000 1000

AR B 0.47 40 1.47 160 0.88 80 2.50 300




594 R E B L Journal of Data Acquisition and Processing Vol. 38, No. 3, 2023

P 4 2 4 A BERUAE T P TR R S 5 R, S 6 X G e L U 20 i R B R R T 5 ik 2R IR H A AL
G B HC R R XE . P 4(b) AT (d) 27, 5400 iR e 50 A2 3 30 2 F RIS, CV s L A BIF 528 45 BE IE g
S ENAFRACCTORICIN) ), 2480 b 8 56 f =5 F AR I, CV A5 Y 1 BIF 452 5 35 |3 A Jsy ¥ v /0N T AN BE 1 A 73
FEFRACCIODACIN)) 5 B 4Ce) R, AN 8RR 00 IR 58 B /NI B RSF RS RIHR 7 A 1 B 10 5 I
2, UL X M P AR5 1) 4 Ce) 5 R S s, AN [l 80400 i 57 8 AR AN [ 8 6 DR /DN, AR S R 0 e 3 1) o W 7

PR 2y A AR
ﬂ.
(D)
#‘
(I

e o o o

AEaCtpmoto; sy R T ATRTCNT NEILNCE P atoy sy ([[I)

s & S e e

senuctphoto; wedsy st phator sy Aestuee photo sy (IV)
(a) Initial contour (b) CV model (c) RSF model (d) BIF model (e) The proposed model
(v=0.03X255% (v=0.004X255% (v=0.004X255"  (v=0.003X255", @=0.1)

B4 A BRI T T B2 2 1 s P 5000 i 245 2R

Fig.4 Segmentation results of four models on medical noisy images
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Table 2 Comparison of CUP time and iteration counts by four models for images shown in Fig.4

. E4aCcT) B 4CI) E4CI) E4(IV)
CUPHRE/s AR E CUPHR/s QK E CUPHKE/s %0k CUPHIE/s R EL
CV f 0.82 40 1 000 0.72 40 1000
RSF 7Y 1000 1000 1.31 150 1000
BIF 5 84 2.98 40 1000 2.45 40 1000

ENS B 0.55 40 5.81 600 0.47 40 0.48 40
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Fig.5 Segmentation results of four models on real lung shadow image
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Fig.6  Segmentation results of four models on pelvic floor levator hiatus in ultrasound
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