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Method of Image Segmentation Based on Improved C-V Model

Shao Wankai, Wang Hongyuan, Shi Chengxian
(Scho ol of Information Science &. Engineering, Changzhou University, Changzhou, 213164, China)

Abstract: The region information of images is used by image segmentation based on C-V model, but fea-
tures reflecting the detail of images such as edge information is ignored. For getting better results of im-
age segmentation, it is particularly important to deal with these details. The amplitude of an image is lar-
ger in the edge region and smaller in the homogeneous region. It can be used to reflect the edge informa-
tion of an image. By incorporating edge information into C-V model, using both the information of homo-
geneous regions and the edge information to control the active contours, it will obtaia better results of
segmentation. The proposed model can overcome some disadvantages of C-V model, and achieve better
image segmentation for those images that have the intensity inhomogeneity in backgrounds or weak ed-
ges.

Key words: image segmentation; C-V model; level set method; partial differential equation

51

il

E 5 B ALLE 1987 4F h Kass, Witkin 4 5 42 . B4 C ROy MG B iy |07 k. B

— > EF Pl R 23 R B E AR - LLRE R EOR 32718 1 A% B AT i 2 f B 5 00 D T R 25 T dee /A B
IﬂEHﬂ%*éE’Jﬁ‘é%u%Io AE o BRI EI Hy P BT R B IUAN A1 TR RE A AL . N RE e R B A R S
A8 A A 1L 5 PR R £ S o A e/ A TR P R 0T T R R il 2O MR T RE L PR AR

EE&TH :ERARE IS (61572085 BT H .
Y75 B H9:2014-06-12; 81T B #H: 2014-11-19



BRI ATt CVERWBESR S 2 7% 191

T 24 17 0 50 H bR 5800 HF e 24 B e H AR 2k . FAID . 5 T il 2R A L BOK P 6 7 15 I LA 2 3
JER AN R VR A 43 ) S e B 14 1 22— o N T Sl R B M R R O — A R B KP4 L
— A D5 R pR RHE AT K P S AL L BRI KT S AL B ER B AR I Sk . X B AR B A A
EZVN=RPUR Y S SRR SRR (IS E | IS TP SRR i DRSS 2 ) | R LN S Y QS R L
] L Bl 8 AR Y 43y P2 < B T I G A EL L A b 2 R S AR A AL L It 2R S B R AR TR A L AT W
55)4 ANRERHIZ B SR I R T AR ORI 1 AR T . BT X BT i G-V OB R i

Ao X A X G 0 52 B AT A% 8 o A TR R P P A [ o X 4 s £ 8 T A Sl R I s B 9 Ab
FE R SIS A 20 ) E AR BB AS SO 4 G-V BERL JRER X C-V BERIME L2y 1) 7 R A A
A SR KIS E R A LS T Rty CV L, SRR S A R G A B e — R b
fp ok T b R 4R T B ) A fE

1 ETFCVREPERS B R

L1 EFCVERNEGIETE

Chan Fl Vese™™ i i HI T B4 43 % (9 7] /& Mumford-Shah 458 512 — i 25 22 B8 43 %1 05 125 . Bk C-V
BT BT T H A DX S A G 00 52 B P A5 8 B R T, ) Bl 2k C 0 810 A3 K X
S A3 e in (O G N F ow (C) CHTZR A1) Xk BRI E 39000 ¢ e AR BL = 0440 = 0.2, >
O i e A 57 RE R 32 BRI L SRR 471032 R B /D 1) 26

E(C,c, sc,) :/‘hﬂ | ICx,y) — ¢ \dedy+A2H | ICxsy) — ¢ |Pdady+ | C | [@D)
n(C) ou(C)
KK AR A 7k - AR Bl gE Bz iR =X (D KRR
ECp.c;v0) = ,ujjﬁ(gp) | v (@) | drdyﬂLAﬂ\ I—¢ |* H(gp)drder/lﬂ\ I—¢, |* (1—H(p)Hdedy (2

A go?'??k—ﬂz%l_l@l s QCR j{ll@{%[ﬁjﬁ H(p) & Heaviside PR %L ; () i Dirac %, (2, TTH
TR A FH 2 ol 227K B 00 47 b 400 H b 30 S o 55 = 350 o Ak il 2 A R B R TE AR AR T, SR BRI
W, H(p) RECFT 0Co) bR BUTT T B BE I A ek K0k 5K A

H.(p) = [1 + —armn<£>} 3

0. (@) =

?.eergoE
KEEYIH 1 ve, B TEF]

J I () H(g)dedy

JH(go)dxdy
0 €]
jl(l‘sy)(l — H(gp))dxdy

J (1— H(p))dxdy
%UFH%%JETF%%%E%W&??%,%/J\ﬂcﬂ(z)B‘J%"‘%,%Ebkﬂ?%iﬁﬂtﬂwﬁﬁ,%}fﬁ
8(90)[/1(:{1‘](‘ |)7/11(I*C1)2+/\z(1*6'2)2:| (5)

C-V B A5 éﬁﬁcﬂc TE 11 55 e F*ﬂiﬁumil‘*(ﬂ?%mTi")‘“ﬂﬂﬂéﬁ%ﬁﬂtﬁ‘]?ﬁﬁﬁﬁo A E Y



192 HERE LS L Journal of Data Acquisition and Processing Vol. 31,No. 1, 2016

WG P il 2 AT DU 0 60 5 P B A3 RS 5 N AR B L B0 T RA R S . OV BRI A AR E
—BOOR R A (1) AN RE AT A B 5 5 X B RS 5 (2) AN BE AR T Ak P 1Y 5% 45 2 4 TR 5 (3D BB ALAY R L T
PR 19 DX IR AL 3504 R T T80 00 40 15 R AR (s %) .
1.2 ETFui# c-VERNESGSE

gy C-V BB AR AT IX 38 A5 09 R T 0 B B B 245 B 7 0 B A b o B — 8t
)R, 2% I 2 A5 R0 8 o0 B B H S R i G 05 BT G-V OB B R B3 23 PR BE WY A & A2 . B
IO AR Z MM WIGE . Paragios 45 & X584 AR L 42 1 0 b 3% 3 X 3y 0L S2 B0 7 26 F LA 30
R R AL R 3 #) . %07 M Mumford-Shah 4 Hy 1) 28 5050 v o6 8 I 485 84 1) 7 /b Mumford-Shah
B (C-V BERD AL . IR BB AT A RE B 4 Ak R T 5 52 2% i TR 1 . SR 6 141 X 21 A0 [T 45 b A 5% it TR
AR C-V BB 42 R 0 AR 1 L 38 S 1 1T D IR R G 1R 5 A8 s T A S Ok Ay At ity £ 0 Ak Y A1 AR
PR AT A C-V AR R 0 M I D20 4 I ep A B TU AR HE R X 300 R BR L W 7 AR Y £ 0 PR
AE S B PR B I A 20 20 0 . PRI AR B A5 B AT LA 3R S 1 A2 0 Gk X Il {65 K ) B Xl i {6/ B 3
o I AN E A BG5S KA BERIE 1 i 288 e SR IR Gl B e S T il 2R AR IR
I o DX 3ok 0 R G Ak . — P BRAT A e -V S A 2 0 b 2 il B G-V AT (Geodesic-aided C-V mod-
el GACV) LAY, oK -4 3 Ak A ffd i o3 T A i 1

do_, [d- Ve
B é|v§0| #IV(‘ng‘

GACV HERISE 5 I M 2 = 3 e B A 7, 42 w8 1 0 B0 St A 0 BB A 2 B AR R B0 BE ) (HVE A7 A T
PTG E B R L. SCRRES 9 1t i e IR C-V O BE B G 3 DX I A1 9 45 J8 O S8 11 Jm) 0 15 18 o 283 20 1
PERE 1 208 22 AR XA [ G2 3 4 {8 A9 23 50 . 25 JEORE 2 G R XA S Rl A B G-V BERL L AR SR Y T
— il B T DXCOR 0 % £ B e G-V ORERL B 1Y BE B2 BRI R

ECp.cisc) :;xﬂ8(g0) | v (o | daedy+

)—Al(I—c'l)ZJr/lz(I—C'z)Z}—}—ngl (6)

Q

%
/II/Hg(w) | T—¢ \ZH(go)dxdyJﬁAZHg(w) | I—o, \Z(I*H(gp))dxdy
2 0
K glw) HBLGTIFEE; 0 W EEGER XNBE;: « NiE. EXN
- 1
) = 8)
F P AR BE T B 1 AL 7 i B/ ME R (6) B BE & 15 31 7K S 48 v Ak 1 0 48 20 5 T
%:a@)#div(%%) —8() [g() (I —¢)* — gla) (I — )] 9

RN 255 R g(w) NI AL i 2 7E B ARl g ab 5 R AL . 28 8 /N I A8 e 28 B0 1) Ry B A R
A AERRERNEEER A UE I AR SR, % 036, 4w, Iif
T B 4

J&(z’,]’)dz’djzl; lim (i) =0 (10)

il 1| e
fo)

TE LW /N R R

ooy 900G, g)
Jgo (l,])fiai

2. oy 3900, g)
LD (z,])—iaj

(1D



BRI AT RS CV YW EE S A Tk 193

2 gl o) =" ooy =120 SR =2 BB TG Wk P R E7 1 0/ s
e A

Wil z,y) =1(x,y) * oL (1,5)
{, O (12)
Wil(x,y) =I(x,y) * ¢, (i,))
KADH = " H e fiER, KRR T
I(I(x,y) %0,(ij))
WiIl(x,y) dy
, =aqa o =a e« grad(I(x,y) % 60,(i 7)) (13)
Wil(x,y) I(I(x,y) % 6,(ij))
dx
NEG ICx, y) & LA RE a=2" BF 5 /)N i 728 36 0 455 I £ o
MI(x,y) =/ | W (x,y) |" 4| W2I(x,y) |*
W2I(x.y) a4

A, I(x,y) = arctan( )

Wiz, y)

(3D AT LLE XA R, BAGHE I AR ZL A S B R BB S Ty e AL (xsy) | M, I (,
V) MR KA S . B RTHIrm A (e, y) Kl ML () B RS0 RAE A5 30 vT A5 21 R 1 01 2%
Mo UM I, ) o AT B 3230 58 B R

%?:B(go)pdiv(%‘z—')*8(@);;‘(]\/1“](1,31))(1*c‘1)2+8(gp)g(MuI(1,y))(I*c2)2 (15)

e FUG A T B X8, ML T Ces ) (BN S U @ (ML T Cae ) ) B0 0 7 ) T s A e B A bl . [ 22

TEEMS D 2 X3, M (s y) {EEEK DU g (ML Cayy) ) 870N o 55 1 1) il 4 3 Ak 8 52 4012 BE O 47 b g

E BRI G . 215D WA X3 0 4 0 4 o ot 2 v 1 3 2 [ I ot ) P 0 5% £ J 4 ol e JE ottt 4 i

PRI . K R BE ST A DR AR 48 R il TR R 3L G A5 1R 3l . R i) o Ol BROAS 49 4HL 0 5 355 W ) 161 4R

REBLATF AT 4r 8. X 15) 5 GACV BEAUAA L . [RIFE BB 98 43 1 559 10 2% 5l 52 2% 4 o R (H B Y 1 3 5
HARBEE L GACV BRI . X Tl BUR B R DL R 5 5 B R R . GACV BERUA RR AL AT 43 HI H A5

2 BEBSEISR

X2 (5,6, 15) 5K AW XURS 2CE AT B OB T3 o AR SO EMRGIEAT 1 05 BL 92 58, 249 IS 35 4y 4
TSR 0 =0. 01, p=1,e=0.2, C-VHERERSH =1 =2, =1.e=0.2, HfBKHN
At=0.01,

1k & s 0 g e i PG 23 0. 18 1o R 15D SR AT i 2k 38 4k, B0 i il 20 SO B () L
10 YR AR I — Y 2k Rk W20 60 Y. [ 1(h) gk 60 YR fb s 55 I 1 (o F I (5) #EA7 i 48
AL A 10 Yk A — i 2k (R 3R 60 W, B 1(dD kAR 60 wisifb gl 55 B 1 (e F A (6) it
A i 2 AL - B 10 YR AR — U 4R CRZD L0 60 Y. B 1CH S 3E AL 60 WAL 45 R . XL 1(b) |
P 1D S B S A SCRE R0k 583 300 2 1R 8 43 B ROR B0 C-V BB L GACY B RS HE /N iy DX 3 5 5 s 15 21 5
SR

B2 e IO AR AR i 20 5 AR R e R o e 1 2 Cad W AR i R IBOCA M R (3 ) L 4 10 1k
A — Pl 2 R L3248 200 Y. 1B 2Ch) g3k AR 200 Ui AL 45 21 5 18] 2 (o) A 10 Yk A — W 2%
CRZD 35400200 ¥, & 2(d) R AR 200 Y AL g 2R s &1 2Ce) B3 10 kAR — ki 2k (R D L %48 200
Wo B 20D AR 200 YEALEE R . & 2(h) X F G852 78 4 B9 SC7 RE 23 #1 R ok i 18 2(dL D h 72 i
PR3 — A SCFBA S ok . 25 R B AR OB R S BEOR 2 AR 1 43 040 3 ROR 2R T G-V B R
LA K GACV BRI,



194 HERE LS L Journal of Data Acquisition and Processing Vol. 31,No. 1, 2016

B3 R AR R R 73 8. P 3 Cad 0 e AR IO B P ), 4 10 IR B A 1 e il £k CR
20,25 200 k. & 3(b) AR 200 Y AL AE R s P 3 (o) 4 10 Yk ARim 1 Ul 4k CRED L 2548 200 1,
3 (D kAR 200 Y AL S5 R s 8] 3 (e 4 10 YOk AU — U & CGRZ0 . 3£ 200 . & 3CH kAR
200 EEALZE SR . b B 3D K H bR i 3 Cd, DRI H AR 09 1R B 4 E T k. R,
XF 1T 52 IR PR B Ak B AR SO R B 4, C-V BB DL K GACV BRI A A I

M FARSORE R R AE C-V R P 5] A 451 S s 80 Bk R 8 G-V BB P d . R AT AR A
14 B BCBCE TS 7 0k T R L G-V OB RN LR T [ O 2k BE R R ) GACY AL LR 1. 53 4h K
(L5 H 10 2 B0k O 73 A 52 0 (EOR BURR & B0 25 D AT 0 B P 18070 0 i 2 e A

F1 AXEBE C-VER GACV RE T B & 8 (154 10 KT EATE)
Tab.1 Comparison of calculation speed by our method, C-V model and GACV model s

i & 1(260X185)  2(268X60) [ 3(200 X 184)
AR SO 3.1 1.7 2.6
C-V LAY 1.5 0.9 1.1
GACV Hi#! 3.9 2.6 3.2

(a) A SCHRRE LT TR (b) AR 7y TN 4521 (¢) C-VHRLELITTE

(a) Evolution of the proposed (b) Result of segmentation using (c) Evolution of C-V
method model the proposed method
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(d) Result of segmentation using (e) Evolution of GACV model (f) Result of segmentation using
C-V model GACYV model
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Fig.1 Segmentation for image with weak edge of dog

(a) AR (b) AICHERY 53 45 R
(a) Evolution of the proposed method (b) Result of segmentation using the proposed method
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(¢) C-VHANGE{LTFE (d) C-VEELRLE45 R
(c) Evolution of C-V model (d) Result of segmentation using C-V model

(e) GACVHELRI LT () GACVHLTY 43 F45 53
(e) Evolution of GACV model (f) Result of segmentation using GACV model
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Fig.2 Segmentation for image of licence plate with inhomogeneous illumination
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(a) Evolution of the proposed (b) Result of segmentation using the (c) Evolution of C-V
methodmodel proposed method
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(d) Result of segmentation using (e) Evolution of GACVmodel (f) The result of segmentation using
C-V model GACYV model
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Fig.3 Fig.3 Segmentation for medical image with complicated backgrounds
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