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Abstract

approach of fast convergence and strong ability 1o capture boundaries was presented based on level set method. We used

Aimed at the characteristics of low deviation between targets and background and weak boundaries,a novel

index function with quicker convergence as indicator function and normalized Gauss distribution function to improve tra-
ditional Dirac function. In the tracking process of the moving target, this article obtained minimum circumscribed rectan-
gular frames of human moving target in every video frame with the kalman filter method, and used the method of the
level set curve evolution to obtain moving human target outline eventually, Experiments on targets under the visible
light and infrared moving video sequences show this method can greatly improve the tracking speed compared with tra-

ditional methods and has better results in target-tracking and contour extraction for infrared images with weak bounda-

ries and huge convex-and-concave features.

Keywords Contour extraction,Level set, Kalman filter, Circumscribed rectangular frames

1 3l§
T O R 1 B b R AN 50 SRR EL B A R B AT
PLESH B AT A BT 55 31, T B X3 3 AMKRAT Sy OB 3T 2E

B AV R BRI EE A EENE
X HATENAM— T RAEER S TRENE S B
REBE LS . LA i sh 1 BRI A ( Geometric Active Con-
tour ModeD) (42 H IS ) R 2%, th B it B TS
AP EIE RN A Z —.

£ — SR R AR (BN AME B0 BAs I mZ m AR
B/NRIR B2 1 55 DA R BE RS RO AR A AR SR B R
SyE B RAER B AR ARG R I T R R
SRR AT R ERIRE BS R TR, AR E
WERY. & LAY M0HE TR R ok E Ak ks

B H . 2011-06-29 SREH #.2011-11-18
(09KJB510002) , B 3 Tl Ko B2 R #4300 5 (39710006) ¥ By

Bli_b, Bt T 140 7 BRI SO B8 | TE WL Dirac 51
YL I NERE, B T R B R R SO B R
IR BRI % a8 R RE BT A, SR A SCER L8 3R 1 B R 0K
S TR SR AR BSB89 A3 3 B AR 9 B DA
e, TR E AR BRI . R MBS B
BEK B RN K B AR 2 M BERSR B 2L SN 51
T B B R AR R, SEBL T BT 012 Bh B RN AR R R B
e

2 Level Set ik

2.1 Level Set HE

TK 4L (evel set) B FEA AR e 24 AT IE A8 JAL B PR &
HiTER (i T 5% 1h R B T 4 2 [R] v K P SR RSO R 8 . MoK
S-4E bR B0 TR T BT B R R B AT AL SRR, K

SR IT IR 1 BT U R 4T H (1001027B) , T 3545 P A% (4 AABHE I 9T TR

W A988—), B, 814, F MBI IR A, E-mail : hushi. cz. ah@163. com; ¥§ B 2o, M+, BI282, T EMRA T EVLRE,
B 1% SHEE A UUNIE IS S LR ST (1986, B, WAk, FEMIFE OO A RAL TR, KakE (1987 ), B L4, FE

DR E AEIRA.

+ 239 o



EFE TR, BEAE I BRIRERR.

X EPIFE R EME AL T TS BimA s
AR, X~ S IEE R oz, v, 0) (BIK PR E
¥O, HEA D

oz, y,D<0, (2, WIET B

o(z,y,0=0,(z, WTET k D)

oz, 3,0, (x, WTE T Hh
BP /KPS R oz, y, ) WIEZE MR TR/ TF LR B 51
WAFE MTHE EHETE,

BRI AL AR B BT S L& AR R Es .
PLF ik AT EIE S AR A B i R i B Ak AR W 1k
sk #— A EA Hamilton-Jacobi 28 &I R I% 4 75 #& (partial
differential equation, PDE) [a]#, R4 A0 (2) s .

{¢,~F| Vol =0

oz, y,t==0)==2d
K F RSEGRBEHCHEE R |V ol KRR L
PRBUBEE . d HE oz, y,1=0) Hy K PR R BRI AR AL
Wik RmAE 1R,

@

~ L -

1 \ —
/:477/7/? z/Wﬁsﬂ — S| W’L
Lf N P
” 0) (@
/A@; -
/ \ /
| — / @ ~
i/
e e — S — A

A1 kPREMZELLE

2.2 RARERWEWIBSRMRKBIAKEN WK FERRUER
B3P GEILATIE Sh 3 B BURS A R e BRI L
KPS R BT S R TR AL R IR E KPR E A
M EMERERAL LI SARB T - EFEZN LS
K2R A 2R B9 7 % » 0 B URRPEBE B AR I K PSR T AL
Jith . EFOTERSER TR T 50 LA 1 Sh R B e R I Bk A
REFHERERETENERRE. 5EEFEARDN
B T e R BT RPN T — IR AR RE R o , IR 4 IE
K52 R B S5 BE B R i 22, O R LB AG LK P
ERB. XPTEFERRAE: DRAHEZRREE -1
J7 1) (R 50 JAL, AR BE KT HESEE BE
o7 A AT AL » ) P 35 A e 7 B 1 B R BT A
R PR, SOf I 10 20 () R BE A8 , K A N T 338
B, DEERRKFEELTT SN TRRIES BRI R,
WG EERGR KA B R BR . BT UL BB R A
SCHR Y — A PR ST SR 5 i 2K 10 SR B8 7 0 B R0 AT A
HE LR 1, N BAA 0% C RIS BATR B o (CHIN
TS D FH R @ (C BISMIRAE B BB S, V- 20K BE 4 51
G MG, HhEGEEBREE UK FREAIEER E. (o) F
SMERRER Eor (H . TR EEERZ hBAIE W

Euur (@) = Eut (@) + Ew () = (@) +uP (@ +

inside (C)
_ 2 _ 2
1 1—C | dxdy+azjmwo | I—C, |*dzdy

3
+ 240 -

Hrp,
el =A|_g* e | Vgl dady+[ v gx H—g)dxdy
@
_1 N
Pl = 1u] (1 vg - Ddrdy (5

A p FEEL Y050 BATEHETUKEERE SER
e REIRE ST, 8(x), H(x) 43 2 B B Dirac 5%
F1 Heaviside %, — i, A SR A EER g () =exp
(—DVERFH NG R R GEBE 2 1L B 50 B s K,
ERRSEETTHRT LLFEAR g(O==0+s)", HAt,
247K -4 o 532 3 035 3l B AR I T 2R, 18 1k o B B A5 T
T 0, /N T3 AR I T REPE . T A SE 3 B, AU
FrEh G R R B T B R P 8 sh A RS A SR
FI R KRB A RFHEBEN. B—FE, ACRE T
—{Lf Gauss 437 3K G(x) X E Li % A #9 Dirac o6 ¥
&),
G, (x)=——1—
’ Voo
B GO M X HERTHE . EERTENKEER
B, AT B EE B s 2 BB, B it —E 18 75155
LB I BB Y X R R BE T .
¥ DR E/IME, BRI Euler-Lagrange 77 #2 5
(7).
i—f=,u|:A¢—di'u( | Z:| ) 1H+A8(g) divC ‘Z:i
(D8P g(7 D8P [ (g —c1)* —(uo—c2)*] (D)
HoKTEERRX R

s =ul Ag— p ] HAX(P[ (VD * p—l—%ﬁ x g]+

P —c1)? — (o —e2)* ] (8)
A, p=div(v ¢/ | REAMEE R,

TRIE X FL051 B R v B AR R 3R K B 1 22 8 /N, 3B 43
B3l B AR 8550 5 DA i 2R AL 4R 25 LA K ) B R v
ko, eht R BB oL AL 1 R REAT IR B AL, RiE
FASCERL7 Ivh i PRBAT S 7 s 8 T MR B AL 2 1k S5

QA+dHQ 9
AH,8 BIEHECXEREN 0.6, Q. AVHEBEBRHBEE L
NG EAAMR G EN — A 2L R Q HR 1,Q Hissh
BB RARANERRINE. MHEX OB, ik E L E
k.

3 EFBRRERSRERNE RN

3.1 ERHRREBFTE

1 TR B B MF 5 TR RN TR A B, B
LR 7 B B — T 1RAR A 4% B OB ORR 2Y eR RN R A o
. RARFE S B B MR RIZ 5 B AR ER
BB A RR B URRE AR BN EARSMERTAE R S8, B3 B4R
FET — Wi FIAE B

X =A{0.(&),0,(k>, H(k) W (k) } 1o
K, O ()1 O, (k) 53 5l 2 8 B AR s/ MMEFETEAE R
ORI AR BRE, HGO R W () 43 IR R TR AL 09
TR, HBEEANS

2
exp(—iz—>,gglcu<x>=a(x) 6

g(vD)+vy






B/NMERAEHEAT K P 4EAL, B3 T B3 Ak BARE R
BE. SCEROA R MG KT R A T R B B SE
e SEH L SMZE B AR B ARRAT BT BARS R BRERRCR .
AELEE TG -PEEEFNHSER . AREESH
PEIE s T R B, RIS A8 37 {5 B K FR L Bis
BRER AR B R R — P TR E A

2 £ X W

(1] BRUE. SR B TP EMRRANEREERED] T8
MRk, 2006, 33(8) : 227-235

[2] Zuo L,Niu R X, Varshney P K. A sensor selection approach for
target tracking in sensor networks with quantized measurements
[C]// Proceedings of the IEEE International Conference on A-
coustics, Speech and Signal Processing. Las Vegas, USA: IEEE,
2008.:2521-2524

[3] Tkoma N,amaguchi R,Kawano H. Tracking of multiple moving
objects in dynamic image of omni directional camera using PHD
filter[ J. Journal of Advanced Computational Intelligence and
Intelligent Informatics, 2008,12(1);167-180

[4] Shao Zheng-feng,Zhu Xian-giang, Yin Cai. An Adapting Object

[5]

L6]

[7]

(8]

(9]

[10]

(1]

Detection of Infrared Image Based on Optidal Hybrid Threshold
Surface[ J 1. IEEE Xplore Digital Library, 2008(9) ;:959-964
MELIE , B, THII. 2T 0 &R 69 18 2 I R X 553
(1], My /R B TR 2244 , 2008, 13(6) : 16-18

Li C,Xu C,Gui C,et al. Level set evolution without re-initializa-
tion-a new variational formulation[ ] . The IEEE Computer So-
ciety Conf. on Computer Vision and Pattern Recognition, 2005 ;
430-436

Ariel T,Nir S, Yehezkel Y. Perspective shape from shading by
fast marching {J]. Computer Society Conference on Computer
Vision and Pattern Recognition, Washington, DC; I[EEE, 2004, 1
(1):43-49

WET, TROE, =58, % ETHANENZ3) BirREE B
(1] bR Tl k244, 2010, 36 (12) : 1683-1690

RE, I mEBaMERBRERYBiBImEI ] 8
k23,2009, 35(11) : 1394-1402

Zhou L,Zhou J Y. Tracking multiple objects through occlusion
with online sampling and position estimation[ ] |, Pattern Recog-
nition, 2008,41(8) ; 2447-2460

F B BRaER, T4, BT HENAKTRF EEs) B irBER
[I7. HHEAUR, 2010,37(3) 1 271-274

(LB% 222 1)
REHER. REE 5. BB EREINFE . LRIEE
S22 AR R RERBEYL™= 4 A DU H B RIFT R R I
BHAEAICIZEIT Av (D, BJ5 58 10 B L m B &1S
PR RREE GCIZ BT B BT R B AR AL AR ISR A LA 4
B AR TE B T — At Rt

HRIE FZLFERNEHRATREERTHAREL 3
MEOCHET . REREF O BTERELE FREA TSI
B . BH3MBLEFIIE—RAHEMHERENLERL.,
B, AR T EEHRA TREBENEAREM
W R T SHETFHFEREMEALR, BEE/ 3
FREE FF5 N FR A K MO-AIS Bk LIIER 3 #6aE
BT HRA RN

AR BT 3 M LEF, TR &R £ Binti b
FEREHATIA LB, B — 3 MR FRik . P EA
AR EEBEFTWRERSEFHRFHKRTELE, Kkt
HERFENES BRI A T REES: .,

8 £ X W

[1] Deb K. Multi-Objective Optimization Using Evolutionary Algo-
rithms [M] // Wiley John & Sons. Ltd UK, 2001

[2] Pareto V. Course Economic Politique [ M]. Lausanne: Rouge,
Vol. T and I ,1896

[3] Jon T,Mark N,John H. An artificial immune system for data a-
nalysis [ J. Biosystems, 2000,55(1-3) ;: 143-150

[4] Akio I,Ichikawa S, Uchikawa Y. A gait acquisition of a 6-legged
robot using immune networks [ C] // Proceedings of the IEEE/
RSJ/GI international conference on Intelligent robots and Sys-
tems, Munich, Germany, 19%4,2,1024-1041

[5] Branco P J C,Dente ] A,Mendes R V. Using Immunology Prin-

ciples for Fault Detection [ J]. IEEE Transactions on Industrial

Electronics, 2003,50(2) :362-372

Dasgupta D. Artificial neural networks and Artificial immune

system; similarities and differences [ C] // Proceedings of IEEE

[6]

s 242 -

7]

(8]

(9]

[10]

[11]

[12]

{13]

[14]

(15]

International Conference on Systems. Orlando, FL, USA, Oct
1997,1.873-878

Jiao Li-cheng,Du Hai-feng, Gong Mgao-guo, et al. Immunologi-
cal Computation for Optimization, Learning and Recognition
[M]. Beijing: Science Press, 2006

de Castro L N,von Zuben F J, Learning and optimization Using
the Clonal Selection Principle [ J]. IEEE Transactions on Evolu-
tionary Computation, Special Issue on Artificial Immune Sys-
tems, 2002,6(3):239-251

Shang Rong-hu, Jiao Li-cheng, Ma Wen-ping. Immune Clonal
Multi-objective Optimization Algorithm for Constrained Optimi-
zation [ J]. Journal of Software,2008,19(11).2943-2956

Gong Mao-guo, Jiao Li-cheng, Du Hai-feng, et al. Multi-objective
immune algorithm with non-dominated neighbor-based selection
[J]. Evolutionary Computation, 2008,16(2) ;225-255

Khare V,Yao X, Deb K. Performance scaling of Multi-objective
evolutionary algorithms[ C] // Proceedings of the Second Inter-
national Conference on Evolutionary Multi-Criterion Optimiza-
tion, LNCS 2632, Heidelberg: Springer-Verlag, 2003 376-390
Sun Fang,Chen Yun-fang, Wu Wei-min. Multi-objective Optimi-
zation Immune Algorithm Using Clustering[ C] // Proceedings of
2010 International Conference of Bio-Inspired System and Signal
Processing(ICBSSP 2010). Hubei, Intelligent Information Tech-
nology Application Society,2010;9-13

Coello C A C. A Comprehensive survey of evolutionary-based
multi-objective optimization techniques [ ]J]. Knowledge and In-
formation Systems, 1999,1(3):129-156

Castro L. N D, Zuben F ] V., Artificial Immune Systems, Part ] ;
Basic Theory and Applications [ R]. Campinas, Brazil: School of
Computing and Electrical Engineering, State University of
Campinas, December 1999

Wang Yao-nan, Wu Liang-hong, Yuan Xiao-fang. Multi-objective
self-adaptive differential evolution with elitist archive and crow-
ding entropy-based diversity measure [ J]. Soft Comput,2010,14
(3):193-209



