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New Method of the Fast Narrow Brand C-V Level Set Model for Image Segmentation
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Abstract Region level set model for image segmentation presented by Chan-Vese can naturall change his topology with
level set evolution, So level set model is widely applied into many areas, especially in image segmentation area and target
trace area. Level set C-V model is better performance than level set based gradient in the anti-noise. But the evolution of
C-V level set function is also more complex,and its main drawback is that evolution is relatively slow speed in particu-
lar, so this model can not be applied into practical project. Aiming at this problems,a narrow brand level set model based
on region level set without Re_initialization was presented. This optimization method detects the approximate edge in
low Resolution image, then maps this edge to the high resolution image. More accurate edges are detected in the narrow

brand at the middle of the edge. The speed of edge detection is greatly improved. Finally, the feasibility of the method is

validated by practical application with SAR(Synthetic Aperture Radar) image.

Keywords Region level set, Narrow brand level set,Coastline detection, Image segmentation

1 5|87

ERSEIRSEFTEN—ABEN TR, BNEEL
MERGKERER, SRESEFEREBRMXEERST
SRR BE AR N RS I T B AR R, X ey B
BT R E RS R U R 4808 E LR RREA,
Boh, X R ERESRTE R, U RNSRR R
ARIBA ., Osher 1 Sethian™ 7E 1988 4E$2 H K F-£E (level set)
Tk ¥ AT R AE N BA T ERA P E R TE
RYP. EEASES, BAPERERELIHELMER.
ETARBERKFERGSBHEAR T ERANRETRER
R0 44% 1 (B2 f Tt R g oy 7 RGOS BE L6 4381,
RTHAERESKRHEEEE, BN SEEHERS
177 Bk ELA A7) 640 50 PR« R R 75 AR, X 55 1 R R 0 B
1%, X5 R R L%, A BE R SEAN SR ELRR
K. —ABRESERER LR AR S L. Wi

B E#:2011-01-07 KM HHH.2011-06-30

P B BT 50 20 0 00 01 7 L S 40 R 0 BT (X 36K, BRI A 4 0 4
BUS BTSSR . /RJG Chan il Vesel 454 level set AR
Mumford-Shaht ERI3R BT K C-V K EEMAL, FR
C-V KSR, ORI 5 AR AR B 50 BE I BR A MR I &3 IR
BEREL, 5ESNETSH00 44 R0 ML 1% 3h i B
RIPIR[F, C-V /K FEBRNR B & i R B R AR B R B B
B, WA BT FI RS SEE S, RA 2R EIN
¥ SR IR BUR MR i 4, SRS B R Y RS AR 31
BIFHAEERE. BREE - MRAHRERERESR Bk
EEAERE, B TR K E AR BRI RAME RS
BIER, HMRE TETRFHNA. KREANESERE
EEENADERENELXR, BLEHS5RALNRE
B DRI R B L . I, REARHERGKNEE
HEMHE R — A CV K PER L, KB 5K P4EE
A OB AR £, RN R G BB ERE, AL R
REGSFHR. BSATEREGMEERHE S HERE

AT BRPHE I R (2006BAC11B01) , R H RBL22 K £ T B (41071260) , ¥ F

EE S (870909) . iT T4 RIFTEIBAIR B (200912), i1 748 BRBHERE S (2010010111401, R D E AT R EFFHBIR RS (200809) %P8l .
FEHEU976—), B 4, FEHFEF NS HIELS B R EEAR ZS 412, E-mail. lichuanlong@bankcomm. com.,

017.



BREGRE, UL T4 N R RS RE RS GV IKF
SRR R I PR AR R R RS AAME.

2 Chan-Vese(C-V) #EI /4R

Chan fl Vese 48t T — # i 4L 89 M-S 5 FI B B, H]
Chan-Vese(C-V)REEIT 107 , 7 715 15 4 o 254 ) R X 4
RV R JE L 55t BV R T K8/ ML RE B RS F 89 BER J-
REMoF, ERIFRENREGZANERR/N. BF
B ulx, ) BIEBHREL C RS0 HAR R FIH 5§ Row B4
AR, B A XA B K BE R Co I Cour» W — PP ALY 2 T
M-S BB 5 SRR S & s B R BT -

F(O) = Fin (O + Fou (O

-4

inside(c)

f u—Ci |*dxdy+ J (e) | u—Cou |*dxdy
outside

e
K. CERIEBAAEIRIEL. TUES, YA SHEIRE
K CHTFEABRRMAARC Bt FIOBBB/ME. 5
It ,Chan #1 Vese 1 T i F BB > EIRERIZ b

F$,CasCon) = 39| V9| dady+o| H(g)dwdy+

A, Lu o PHDdadyFha | | um

Couw 12(1— H($))dzxdy (2)
AP H—TRAGHRESR CHKE,FHE C AKX
BEB g A2z =20 BETRERTE R 50, X IR
i, BATFEREE C A E R C, Cu 25T
A (2)HF|. Chan I Vese 72 3CHK[2] 5 LLBRBI-Ho#% B H
HR T LUK PSR g (W IESMA SDF) £3A K R85 72,
FOKFEFER MBS TRNT

aJ 2
Li(p) v - %ﬁﬂl luCyy) ~Ca |+ 22 |1

(x’y)_coutizj (3
Hr,

Jnu(x,y)Hs (¢>dxdy
Cin -

JOHE(;S)d.rdy

Jnu(x,y) (1—H. ($>>dxdy

Cou = 4

fﬂ1~ CH, ($>)dzdy

(5)
H, (z)=% (1+'72t—arctan(—:—) )

o, 0 W EGE U, —RE e=1.
3 2RMENTREFRNRLA GV ER

FESCER(11] R, R I — M) CV R, EF R
AR K 6. (DB . BATAETKFEEES, NT
REKFERBOVER R H v e=1, FTUHB#HE GV

BER KPS B AL AMR RS TR
%f=yv . ‘l—g*%[—}h Julxsy) —Cun |2+ 22 lulx,y) —
Cou | (6)

. 18 o

FEZ(6) o, B 7K 48 SR BRI AL 1R A B B B R /K
A R B TN e AR AR 1L, IR IFIE B s v 6= 1,18
REBREFVR R AEE AR, ECER12]h, Rl T —H

TCFE 0 HA AL B T 6 FE B K P R EL 3 T RIS T RE R
i

P(¢)=J%(|v¢|—l)2dxdy )

XA NIRRT T AR A K R R BB RS AUE R IE
V$=1.CV K EEERGR KRR 8 ERIERE LR
M, WERs=1. ¥XMO2]JHBATI#H CVEEL %
F B I TR AT -

PP _ :
—Tf—:dmw)—dw(%ﬁ) ®
YERETI I KR (6)im X (), 17

d . . v A4
£=uz(dlv(v¢)—d1v(ﬁ))+yv . W—;ﬁ_

A1 | u(x,y)—cin | 2+A2 | u(I,y)“Cout ! 2

=uy div(7 ¢ —u div A4 2 lulx,y>—
¢

¢
[ 4l
Col* T2 luCxyy) —Cou |? 9
ROMEEF £ RMETFEE IR ET KK
SEREA(C-VERD,

4 BUREFRIE C-VER

FHEALRENIHFEFH VRN CV ERERF
KA A RAAE AR RES A . EREBE il 5
B HERR) 22 0 N 3 ) S U4 S hetp: //ds. rsgs. ac. cn/
index. aspx) AT 438 RE L8, HORR AR/MER 50 W
feEtE e 1 g, BT Intel (R)FRBE B 2. 2G CPUL1G
WFER PCHL B2,

F1 i@ CVEREEAREHLR

w1 8 K 10 11 w12
3k 8.3 108 434 724 1086 2173
HRE 85 342 570 856 1712

B E () 0.7 16.9 53.6 201 1209

ROEEN nxn BR EBREAWBRIEZRER O
P r+n’k)  2nfr it E Co , Cu FITEE 2 E,r AR GIH
BMEMTER., 2R EROEBREANITER HE A
MR R & WAR K, IR AR — W BE AR K O B
B, BIUHEERZHENN Z, 5K E ki o (&) P .,
MR 1A LR, BEE B R A K, 40 B e e 3 oK,
R 1IHHE 12 JAETREE 20 204, BELRENE
FEHVRAAH CV AR B AR BT FIRBCR LB B2
P o B AR R T, S B b TR EE 7 P ) R 400 R )
R&45rE, RRgE T /M B 6o B, B SEBr s R AHME
AX. BRENE L THALIES, SREHEEEASH, B
AERBENITEBFROHRLRK T EER N RCER T2
HERE . (AR YSGREBAN, 2B EGHMERIERZ,

B LA, IR B KRB AR BB L K AT K 51 0B
WA T SRR B R AR PR ER LERREA
RN TEEFMELKN C-VERAS N H%, BEA%
BETEIE SRR EG EERSFRER ERAKK—&
AL R C-V R R A 4R, B (B oy Bt




ERARERBER. TEHSHEEBREEN CVIKTE
FHE.
4,1 iBERLSt

ERSBRENER L, ZREAE2R%N TEEHLE
el C-VERIHGER,. WaUE, M FHERENEN A 1
REESEERETEAR 4N EL—ADRELUZAN
eI B S PR B BRI 2R, SR A0 T 7 v Hah R gk
EPFERNER.

(DHFHFAE RS PRERIAGIRT S flag=0,

() IR P RE G flag=0 WK K A,

TEA KK SEPEP IR flag=0 W% K B,
¥ AFIB BiRE flag=1, 3PP S &b K K f5(K A
A BARS PR E R AR , B B RN ES L,
HWESPRER M ENEEREZ RN SRR
HE FRICAE SR RER EWH% SR, ¥ BAYEA
BB,

WIR A RESEPARFE flag=0 B &, N IFRIT W
BHRERTE flag=1 1 B 8. IMRBREFRE, WERE(D;
MR, WK A BB flag=1,3-4 1L A 1 B B A 85T
KK % S Bm SR ER . BESPEERG EEs
JEWIBE R R Z ) R RS E I, SR R L& K.
X, R PR ER RS i RS SE AL R (2

G HFES AR BB EARFELE flag=0 K&, DB
HEBSPHERER, WAERIHNER BERT —1
EEEWN%.

4.2 HERUAKEHMEFNER

FRSHERE GG B R4 PR ERE, BB —
NMREHING FEWAEZER—TFEER 2 « R WAEW,
EHNBEAETXRAKFE. SRR IR B AIERR
B Rk A R AS H P BE B pR 3, B X —~ R * R BOHEAR , B
WP EERRE O SNRRES, e HEER

EHA% S RO R ERTAZED — . REEERA,

B 2N A R v, R 4 B B O RAR B R P i R T B =
I R BRSBTS (VAR BT R B B R 4
HE ARENFSNERKFEFS. ATRRARFELR
HMERTEFVRLK GV EE, (ULRTER ML R R A
AR N EE RS , TS 7E RS A E B ep , TR EH IR 1L
B BB X1 TR ZE R EIRT A 8% T AR,
4.3 ERFSEY

BEALRMNEREFWHLKN CVRBBEREFH
BB R R NRANERIRS . HERRIE A N EE R AF
5, BRE INARA T A IR K 5 RO AL  ERR IR IR % . 7E
WAL SR I

(DR ATE(z, ) BAREEHE & CERR T PR ER IR
RERIRRD BERE A RAERBAPRBERORE L, HERE S
R PR (/b v/ ) S B R B K P 52 R BRSO 5
R

(OHEHNITA EREIBREREREAN LT AL
HANRESPEDBZ AN AR T SRER—BHHHFS, R
XA RT TS KA SR MR AL, B
WETHE B BRI T T RS k.

5 KL

51 AIGBE®ERE

RHTRMEREMRR, R T - FEIRERNREAE
FIA R ESR CLE 1.8 2), 7 b3 R p B & L e
LB K=4 W5 B MeREE, R R B RER, MR,
&l 3 fin, R SR E GRS BIR S PR A% RS A
METALEBRAT RIFMESE., B4 B2BEANRNLER,
BMEMHEEMBER 2380M, KoBBERER
100%.

100
150
200

50 100 150 200 250

TEAH B HC-VH R

-
40
10 20 30 40 50

B1 ATSRM200«250 BE B2 KSBEERGx 508
W h %

FARET Bl

15 200 250 s 100 150 20 250
B3 g BREGEh% B4 JFERARERTH%

5.2 BEFNBIPRBEEKIR

RATEA RS R BBEGLE S TER. E6
ARAWENERIRNER, B 7 RHEHNERERE
BBAMGER . HWERBRIAINEREE, BRNTRER
T AT AR SCT7 S B i o S KR B LU R, RETR I
43 B g A I LR RIS FERA AN DS
b AbERA BT R MBCR  (E R AR E T RS BE
b REAS PR B AR T ¥ HR AR, IR B SEBR AR B AT

BE 5 2270 x 2340 MIBRE R F6 BARBMLER

50 100

H7 RERKEHNSBIER
TBEHETXIEN GV EERGEG A BDFEEE 8,
XF—A N» N B EGRE, RER O, FIRBAB N« N
(F#% 35 1)
. 19 L]



. HEERETW, 4 FHFEHLH TSP-CDSA, ;I‘DP—CDSA\
RDP-CDSA.CTRDP-CDSA & Fi TR R 355 , £ i s, 3¢
SR AR SIS S EoRt i AT A B YR BB RSB .

2 % 3w

[1] FCC Spectrum policy task force. Report of the spectrum efficiency
working group [ EB/OL]. http://www. fcc. gov/sptf/reports.
html, 2002

[2] Buddhikot M,Kolodzy P,Miller S, et al. DIMSUMNet; New Di-
rections in Wireless Networking Using Coordinated Dynamic
Spectrum Access[ C]/IEEE WoWMoM. 2005;1-8

[3] Le M,Fijalkow I, Buljore S. Urban Planning for Radio Commu-
nications(URC) ; A Solution to the Spectrum Management Chal-
lenge[ C] // Personal, Indoor and Mobile Radio Communications
(PIMRCO). 2008;1-6

[4] Kovdes L, Viddes A. Spatio-Temporal Spectrum Management
Model for Dynamic Spectrum Access Networks{ C] // Procee-
dings of the First International Workshop on Technology and
Policy for Accessing Spectrum. Boston, Massachusetts: ACM,
Vol. 222,2006

[5] Yuan Yuan,Bahl P,Chandra R,et al. Allocating Dynamic Time-
Spectrum Blocks in Cognitive Radio Networks[C] // Proceedings

'ofbthe 8th ACM International Symposium on Mobile Ad Hoc
Neétworking and Computing. 2007 ;130-139

[6] Roh J,Kim J,Han Y. Dynamic spectrum allocation using arrival
rate ratio in CDMA networks[ C] // Personal, Indoor and Mobile
Radio Communications, 2005:1870-1874

[7] Wang Peng,Matyjas J, Medley M. Joint spectrum allocation and
scheduling in multi-radio multi-channel cognitive radio wireless
networks[ C] // Sarnoff Symposium. Princeton, NJ; IEEE, 2010,
1-6

[8] Rashid M, Hossain M, Hossain E, et al. Opportunistic spectrum
scheduling for multiuser cognitive radio: a queueing analysis[J].
TEEE Transactions on Wireless Communications, 2009, 8 5259-5269

(9] Bao Li-chun, Liao Sheng-hui. Scheduling Heterogeneous Wire-
less Systems for Efficient Spectrum Access[J]. EURASIP Jour-
nal on Wireless Communications and Networkinge,2010;1-14

[10] Uddin M. F, Nurujjaman M, et al. Joint Scheduling and Spectrum
Allocation in Wireless Networks with Frequency-Agile Radios
[J]. Ad-Hoc, Mobile and Wireless Networks, Lecture Notes in
Computer Science,2010,6288.95-108

{11] Jain R,Chin D,Hawe W. A quantitative measure of fairness and
discrimination for resource allocation in shared systems[R7.

DEC-TR-301. Digital Equipment Corp, 1984

(E#% 19 70

WO SRBBBE R 25 P I7) B IS R HIE . TA
R BOEEE, BR AT (N/k « N/DWEA, Bk~
BERA PR E BRI B 2%, KT R E RBEREKT 2.
RBER D PREG BB ZE— W AR, SR
RfEEZRERN L* 2« R, L RAKHKE,RBREFHEE
(—fHR 32 8), —Hh,L » 2= RMX N » N33R, B—1
PBU/NME . BT A ERHEBER I 55 F ot BRB E o
A P B S R T B HLIE B 5 0E A A T SR IR, R T A
[EIEXT AN 2 Brsil. R T LA R A R A TR K
MR .

K2 PRI AR R A

M1 &2 & 3 4 &5
¥&® 909 818 1002 925 1102
Bk 121 122 133 142 138

HRiE AETXEAKFEITEEN BB/ NG
BETBUE TREFHMR, XN TBBAEE ZHNA. &
TEERGSEE BAARE SRR R EENRE, JFE
W8T — SRS RR . (ERH AL AR, R R R
7 TR T7EEbr TR PN A, ARRERSHS5X
B B A BRER 77 L Fo o B RAS I (1T K, BB T 80 R 4 H 1f
AMER. ASCRHMET XREKPEEFRERLEE
FE—E R BRI T XA IR, A 4 BT R RS R E T
RIBH 4558 » ROt B0 MR TS B, e SE PR TR A — B
LERME. (BRI T — BRI/ B ARE R, I RA R AR
SRR R SRR B i K 3, QIR B/ E AR AT X
RAEKPRBEABEN— M SR TS FEHAR
PRI

&% XMW
(1] B9, B, —FETSRANESLRIGERE L0845

LT L], o B E E 24 , 2003, 8(7) : 805-809

(2] ¥ B, S —FHETARFTEEERRN T E
U7 U E,2003,23(8) :89-93

[3] MBI, EFRFAMNEK SAR BRERLEIERT]. B
FRE5RH,2006,19(6) :2-4

(4] kg, A& ETHEHAELNERERBE] %
BRI , 2005,16(6) : 88-93

[5] Osher S, Sethian J A. Fronts propagating with curvature de-
pendent speed; algorithms based on Hamilton2Jacobi formula-
tion [J]. Journal of Computational Physics,1988,79(1):12-50

[6] Chant F,Vese L. Active contour without edges [J]. IEEE Trans
on Image Processing,2001,10(2) :266-277

[7] Mumford D, Shan J. Optimal approximations by piecewise sm-
ooth functions and associated variational problems[J]. Commu-
nication of Pure Applied Mathematics,1989,42(5) ;67-79

[8] Kassm, Witkin A, Terzopoulos D. Snake; active contour models
[J]. International Journal of Computer Vision, 1987,1(4):321-
331

[9] Malladr, Sethianj A, Vemurib C. Shape modeling with front
propagating:a level set app roach [J]. IEEE Transactions on
Patterrn Analysis and Machine Intelligence, 1995, 17(2); 158-
175

[10] %%, 4. % BRmMLS T ENFEBSNAIM]. 1E. b
38 K A 2003 145-146

[11] 248,457, MM €. 2 F Mumford-Shah 4 B & 4058 7k - 42 &
B E kL] HHENLER, 2002,25(11) : 1175-1183

[12] Li C,Xu C,Gui C,et al. Level set evolution without re-initializa-
tion:a new variational formulation[ C] // IEEE International
Conference on Computer Vision and Patterm Recognition
(CVPR). San Diego: IEEE,2005,1:430-436

[13] Adalsteinsson D,Sethian J A. The fast construction of extension
velocities in level set methods[J]]. Journal of Computation Phy-
sics, 1999,148(1):2-22

e 35



