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Abstract: In the modern sciergce and ‘Eechnology society, with the rapid development of digital image processing
technology, image segmentation, and object edge detection are widely used in the medical, military, public defense,
computer vision, and agricultural meteorology field. In this study, based on the classical Chan-Vese (CV) model, a

piecewise constant image edge detection model with L1 norm data fitting term and TV2 second-order regular term is
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introduced. The new model uses a high-order regular function to penalize the objective function as a constraint on the new
objective function, so that the model enabling to segment and detect images with low contrast and containing additional
noise. Theoretically, we give reasonable assumptions, and a partial convergence analysis of the model is carried out. In
terms of computation load, we study the theoretical solvability of the new model. Compulationally, for the numerical
implementation of the model, the model is numerically solved by ADMM algorithm, and a new solution method is
designed. A large number of numerical experiments were carried out with grayscale images and real images, and
compared with the original CV model. The experimental results show that many advantages of the model with wide

applications.

Key words: image edge detection; image segmentation; Chan-Vese model; higher order regular; ADMM; variational
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(33)-30 (38) Wi Aifikair T 0. HtnI 43,

A *
e) = shrink (e*{ + /ﬁ, “ )
Y3 73

(39)
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3 A —u
e, = shrink (e; + lﬁ, (4w )) (40)
Y4 Y4
V= shrink(v* + ﬂ, 1) 41)
YN
w'= shrink(w* + lﬂ, E) (42)
Y2 Y2

BT LA, ARFE X (33)-30 (38) T 43, AT 2 XX 5 4005
J& KKT 244 (31).

5 sehmai R
T U A SR SRR OB, A SOR 4
ARG, HSe IR, S5 MR, CT B3]

SKHLLR, FEWTREATIR AT, ASCRIFLL T U, %5

AR L AL RIS 2 0 T RS 2 2 B B A2

NE AT W\ \. .-
k+1 _  k
R
=11l

WS, FZAEAUR] Chan-Vese (CV) i LL#2. %5
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¥2 >0, i ZHH AR E . BOAZERZ — AR
EAR /ME 7] B, A [T AR %6 B AT RE 2 ISR B RE
JRAARME. FAZ B DUE SR CV BRI b, F %
Jir DRI E T A A T s o I D ASE 28 5 41 i T O A 2R 56 AR
THGATINAS [R5 .
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1, S, S5, AR CY U A A S
ﬁgx{m@z&@ HUHOR IS, 55— SR AR, 55

o TBG AREE CVOBERY A B IE IR AL R

VIR RE IR 55 =313 HIARER CV AL KL &%
X800 VRIS [0 S DM 17 10 A e i T IS AR R L
BIEAC 80 I I G TG D 28 DY 51 23 AR SR
CV BRI KHLIEMERIEA 800 YK ) SE R 7 B ROR K
A B I AR R 6 L IR GE AR 80 VRIN ) 5 B 73 1
ORI

Iteration:800

Segmentation

u at iterations=80 approximated image
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2 Fon CV AR E AR XU R 1 2> BIRCR I,
B 3 o i L AR B 2R SRR K 20 FURCR .
Horp i 2 1 4 & B0 9 55— BRI 4G BIMR, 28 —
AR CV BIRINS B 2R XS R T A L R 38, 2 =
AR CV BT B IR KU I MR BRI AR 800 RN Y
LA, BB DUBEANER CV B 28 XU X R 13

BN 200

MIEL 4 AT LA H, CV ARG AR KX — 8 K5

B 30 YR 2 A, T 0 TE DU 5 R B
40 I AT AWK, (LR B8 M, AT A BAEIRE

—HEPER Loss o %l 22 RT A, C.V i RN S
Loss B4 26 iR 4 /0N W BE SRR 15 O, SR, v o I
BIRUCSIUS Loss 5880 28 AR 6 52 T3, 150 B H 43 1)
ROR MR YT, T RERG B LIS LT V) A0 5.

N IHATTZ H A U0 2 e L AR R A PR
F BB AU ML, AR 23 1 1E PR 2 AR AT ) 1
B R KRR B shEcE A 3 R Rk,
e B2 R, i AR A K E T ThRE, A
T A B2 25 K B S S 4 7 55 2l g s e oK.

FATH AR Nt &E CT B B Ao #1558, W
Bl 5 B, Lo FICR BRI, m RAREXHR A
it AROR #E 23 1, CV BB R B IE A Y Loss bR %%
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SIS (fn: MUER MR ), BT AFE SR 36 i 7R h AT
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FENR IR EEES AN TS50 0.6 FIHGERME S . B
B B A B o I IE S I B N 200,
CV B IRBBII BN 800, BT 12144 stoppling_
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