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Abstract: To achieve the automatic extraction of semantic objects in video coding standard MPEG-4, this paper proposed a
moving object segmentation algorithm based on temporal-spatial information. The proposed algorithm firstly obtained the moving
region detection template of the target in temporal domain by using the bilateral weighted cumulative frame difference and
blocked higher-order statistics algorithm, and it increased the speed of the algorithm while taking full information of temporal.
Secondly, in the extraction of spatial information, it enhanced the contrast of the grayscale in video sequence at first, and then
obtained accurate information of spatial edge by using an adaptive Canny operator. Finally, the proposed algorithm merged the
temporal information and spatial information together, extracted the moving objects with the temporal moving template which
had been corrected by the spatial edge information. The experimental results show that the proposed algorithm can obtain an
accurate segmentation of moving objects in video with a high speed.

Key words: video moving objects segmentation; temporal-spatial segmentation; moving region detection template; spatial

edge information

*k

0 3|

il

I St B KR v MPEG4 H1 MPEG-7 3% FH 5L T %) 42 1) 4
FE, BOTE SR B b — W 400 0 B T A0 B [ R 25 )b A BB
FRIINS G0 A XS G 43 FIME S MPEG4 Fil MPEG-7 1) ¢
FEBAR AT S A AU S U A 2 N, 2
PR G AL BRI — AT A . BT, B _BF 2 A ghsrdlia
TR X L REAE R S R S EAE R . R
oy FF R R S B R AS [, WA 52 43310 Rl 43 Dy B 3 4
) 23 WA B R 2 4y

Fish 358 1) 2 S A Y0 A A5 408 it [ 1) 2% 4k SR 45 2152 3
XSO R/NGE 7 1, T s st e 22 A
ek A TR R AR B A 4T R PR, (EG T R AR
AR RIZL G B, AT BN EE RAEAEARE S AW . WA 2275
X G A AN K BURR , RENSIE I 45 P B A 45 B R -, 1H3%
B ANREIR I AT 00 58 4% K, HABR B 0 AL, B OH M fiE

I EHEI: 2012-05-11; {&EIHHE: 2012-06-25

AT T 14 i 1) 1] ) B 5 T IR SO 0 3 X Bl xR itk
Fror BIRE L  FAERESZ 208 T A G 7 vER 1k 9 52 i, X
WP B, HL SO AR 2%

23 3 K PR 23 AR [ 114 80 3 — B X sk B
12 3 X G 9 DXIORI A 3 2%, T BRI A 0 PR
Y LT RIS EIED RS TI A R EIE %,
BT BIER R EAE IR T RGRRRKIERR, 2B =T
YU, RS AAFAE] K E 22 1) P18 00 Bl P A T 5 2 T SR Y
Iy FITTEI EF R 2 TS B RE sE MU T
S (A5 S ORI A o o N de 22 9 23 K B0k (HL2:
3K B0 P TR AR A DR R R B R R IR, HL
1 B LAAT R TR

23 3 FIHOR R R TS 51 ) ] (8] 0 25 (8] 45 80k 58
JES PRI G 1) $2 I, I 373 1 3R A5 3 sl 4 i) R 8z B X
IR, 2SI BT RS S0 R 2%, e e ad I A R SORS
WARIGE S0 R o %R L BEAS BB T 09 0 BRI . ST

EE£WMB: BRAAXAFZALTIT A (61102095)

TEE BN 45 (1988-) , %, B %A, B AP 5 &, 2585 7 6 B AL 5 A8 42 (may061927 @ 126. com) 5 5 BL(1965-) , % , i T4 &
A @ HA% W E B G @A BAE L AR (1964-) , B i T BEA,#I% ,HF,CCF 20, 2R F wARX R A3 854



£ 304 - R AR AR R

(7,8 ] Iy Jaf A2 A A 0 01 2 3 DX 7 3 AR 45 45 ) 32 Bl 0
GOYEVRTER 73 AT # o i) 24 3£ S B IBAE 7 et
SCHRL 7 VA RS0 380 B4 it 8] 22 5335800 325 11 AR 408 194 it 11 g
ZEAE RN BN B I S BASORLAS , 72 0 1 I A Bl 4551, ELInE
SRS T2 A 32 i DRI B0 B AT R 5 SCRIR 8 J fE =S
Y E R LG Canny 57, K00 B (E#R 5 N T E , H.
15 2 ) I (L X A ] P AR B R O AN

BT OCHRT,8 ] AP AFAE A I3 o0 R AR A | 8 P A I 1)
TECAE AR RE S0 I W) S 2R 8 1R X L 32k ) S 7 P 28 [ A, A
SCHRE HH g IS 25 3 A R 5 02 Bl 0 G o 31830 K
1T BRI R R P T R s TR

1 BETHEEERNESINKSENEE
AR H AR PSSR 2 B A AR 45 932 Bl 0] G LR

LR RARSEBE AR IE 1 R

R R

[ sz | [ swmwmsm |
i \\/ | i i
| swammgst ||| | comBFamam] |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Bl A EIERRE
1.1 BHEIE 3G
1.1.1 R ERME
T ] 25 P Y0 % R 47 A 48 T =2 () 328 B0y IX s B A A
W) 2RI BGE 3 B AR, Z B kT A 2% 5% ELRE S IE i &5 Fh
SASIET  (HH M REAROE TR 2250 M8 . Sy 1 i AN
WAL, SCIHR (9 ] 48 Hh 35 1 By A A e sk 40 31 VAR, B R T
3 52 WX 2 T 5 e, RN TR S B bRz SR AT
1), T sk WX > i i A o AR A A TR, A 7 S i B T
BT AR 53 BISCRAE o RIA SR INAUT WA AT 80
SR FRGH AL, [ B 25 1 T 15 43 T MG i 74 320 AE S ) 5%
Ml
BAUIRER TSR f(x,y, 1) HHTWLS, (x,y) S HATE n
I A A R ARES k25 A () 8 LR
A() =w,_ x 1fy_, () =fila,y) 1+
Wyt X i (2,9) =fi(w,y) L+
w,_y X fiy (o) =fila,y) |+
w1 X U (0,y) =fi(x,y) L+ +
Weyno1 X i1 (,y) =fi(a,p) | +
Wy XV fran (2,5) =fi(20,9) | (1)
Hp

FW g F W W W,y w, =1 (2)

B T AN TR) B 220 9y L4624 i T 5 i 2 AS ) 1, B0k P
— A GEEAICI AR w, (i=t—n, =10+ 1, 0 +n) 3K
FRIZFE AN [ 220 (25 A TR Ao 35 SIS A A2
—AN BRI, ] 2 5 T =R R A T A R R, # R
BE M 13 T ELAAR 8 LS 31, FL A 363k 50R (n A T

% 30 %
AR ELAR AR P B TR , A SCH n =4)
w1 wi:L i=x1,, x4 (3)
2n
w2 uw:% i=x1,, x4 (4)
2_;11‘
-t
W3 w; =— i1=+1,--, 24 (5)
2'211'*‘

Iy
025 4]
02
20.15
0.1 /
0.05

0

-4 -3-2-101 2 3 4
i

B2 =R AR M LR

WHE Mz s PR S, A B BIRZE A AR T
4 P55 e 1 FH AR AR bR, IO 5 436 G 0 7y T et WL 8 W2
MIBBXT RSB, A0E AR AT AR A WTRT 2 AT i
FEMAAE AR LS, IR B -2 i th 4 m W3,
1.1.2 H3EHH%T

W= R A () AR A 2 B I8 B0 G 2R AL RIS 5|
LI, WP FE BE AL 7 5 B AR b R A BEHLAS 3l 35 St a0l
MRS, — RN = 43T o TR 5238 Bl 5 8 I HE SR 43T
Huiafitizin k. mOgil gk EX amiliES mdEm
WA S i O AT L S 22 1A D R S A
Wiz X, SCHERL7 ] otii2e BHR B R R T U B, X AR
PAEA TR B R AR 5 P R 2 WIS R A A AR SO Ay B s
MG R X G O

B 111 TR A WIE BB A () 431 nox n KRNI, XF
(a3 S g MEN I o

1
m/l,- - nz kéx,-dk (6)
@ _1 4
m,. —nTkgl(dk_mAi) (7)

Horbd, FoR1G 5 b IRBE(E, A, R4 | NERY m, 25
ANV TR BEIIE . A 554 BRI DU B AR my” A1 — A
1t co? M HAR (o ¢ AN BB (AR T0) 02 Wiz
IR AC) BTSSR I 22) o 45 ml) = ot U B8 A, H1)
o St 2 AT S 70 F R TS S BORE(E AT
A5 — A MRS (932 BRI (EBEAR time_mask1 .

B T SR R B SR, 15 5 M 7 2% FARAR
WO AT SR b T 32 S e A o LA 1R e
IS 5, BRI 7S 25 214 AT 22 P 4 A (o) 1 DA 0449 50 Ml e B 12
A8 x 8 TS 5 VR AR A AR I 2% . % 18 5135 B
5 B LB X R OISR 8 x 8 XIS A 7 221K 5 A
LRSS0y 2 822 BB, bl 6 % X 0 75 S 78y 22 A3
IR, T 12 AN A7 22 B P AR 75 S 5 2% o)

1

mj:ﬁkezﬁjdk j=1,2,---,11,12 (8)

2 L “m)? =12
o; _64k§sj(d" mj) j=1,2,---,11,12 9)
22 = median| 07 107 -0 02 (10)

Horprom, FORE j YU LT SN, 0 FRH T, 0 FR



%18 “

M, 5 — AR R IR T R R4 B ALIRE 2 5 R Sk - 305 -

MRTIIEER AC) (F SR 2%
1.1.3 BAFHE

M 4 4 20 {38 Sl AG I (S time _mask 1 Hp A7 7R ST
) 7 A5 2% SR AL A /N DR, AR SRR 10378 e A o 1) SR R BT
BIEESEPR D WE—A B th, & TS RIEHKT
th, | H A 5 13243 ) b i e B o/ B R O R AU, KA
MR, SR ] A UG BRI 75 AR time_mask2 , 4 FT 3R 8 Bxt 4
FERELC I Z (4332 BB, WS 2 AR BRI s E A 1 4235 X
I, time_mask2 HF 27— 28/ N1 BRI FIFLIR AR K25
HIEF AT time_mask2 3EFTHE 25 2 08 O, 108 11 45 30 45 o
(132 %6 G2 I IR A AR, time_mask
1.2 ZEIAGEN

28BS RS S HTW £, (2, y) B IR B 538, 237K I 58
RN R 2 s W E1 Rk . 3L oy KB Bk &= A it
A EIERG , SCHR [ 11 ~ 13 ] 430 F X3 9 /N AR de TR 25
2ERRC R ST IR, BARI D T ad o B  , (E R AR R 3
TN T B IR MDA SE PRSI B o AR SCEE R 43
THIAF ZifE B A5 2R BHEE SRR time_mask HC 5 1
B, 7E 45 3 BB TE i GBI T A SO Canny 87Ok 3R BtE
FFIPOE UE Y S
1.2.1 A5 BHHEL

TEARST ) 3h 4380 1 52 RN o, B0 UG AE 7= A i R 5y
2 BG4 RN ER IR BT S5 0, 3o 3 AR L) T80T BE B AR AIR
YT BOWI A . IXRE R R AE HEA T 28 300 BT W S s I o A
18 3l H AR D RO EE 28 30 43 B 2k | 5 ) i 6 A s il 45 R
N T R EURA FORG RE AR SCAe X M i1 o B S A T E
JFERERRANEE . EL O P R T S 18 50 P45 T L (G — ol fRT 24 T
AR A, LA R (i A PR 027 B (I A0 R R R
ST 53, LAY R B 3 25 I 7 v [, oo (R4 Y i T %
UASCR , 1k GO0 LB
1.2.2 Canny J-F 6 =342

Canny' ™' F 1986 4F-41 tH 11 4k W 0 0 1) = A v« 17 19
{7 M L 0 1 5 (N PR R B 00 G i O, AR A 3 = A o of ¢ 5
AT IR FA M Canny S Z R 5EF . Canny - f/j 0
EERE RS, AL PR R TR 2N A SCERI8 ] RS
(9 Canny 573 #4723 R4 0, #5381 7 805 10 o0 0 A0 (H
Canny 33T HH (1) S HER 2 AR e 1 [ e 280, YR TR B R 1Y
AP —E W R B M . A8 ORI SGH Y B S B BIE Canny 55
B AT AR A ) B RN

a) FIJE 2521 PR I AR 12 8 1 oo 90 0 0 % R 6 A 7
TR XA B REAT 2 B AF 1 T8 PR M AUR RB IR 2 1 R
BNGAEE . WS (x,y) J Y HTRE 53 HI R G, X B4 0 T

F(x,y) =f(x,y) e By + By (11)

010
B, = [1 1 1] B, =
010
0
Hr:.B, 1 B, WEBFLEWITER, NEBFEIBE, - WE
SFWIBTLF (x,y) RS R

0
1
1 (12)
1

S O = O O

1
1
1
1
1

S = = = O
oS o = o O

b) SR 2 x 2 4R35 — B 5 1A BR 2243, a7 BT EE F(x,y)
1 x,y JrTa w4 D, Li,j 1/ D, [i,j]
D.[ij]l=(Fli+1,j]-F[i,j]+
Fli+1,j+1] -F[i,j+11)/2
D, Tiy] = (Fli,j+1] = Fli,j] +
Fli+l,j+1]-Fli+1,j])/2 (13)

TR T G R F (o, y) 09485 RBE BEEAE A FIBR BE J7 1)

o
Alijl= /DL +D,[i]?
ali,j] =arctan(D,[i,j1/D,[i,j]) (14)

o) XA FEABLHEAT AR AR A i, 0 SR A (5 %K
TR E 7 1] EABAR AR 2 098 BEEAR LU ok, WIAR B8 Ry f ik
bl JeWE I EIWSEISTIE 3= 1998

d) F KIS 18] Jy 28 1R IR AL 143 I A . 8w 46 401
BIEA T, G RERT T, R S AT B AR, 75
T T R EIEIR S (x,y) B ERBECH N, B BAR5
BHCA N, EBKRBEAE A w, 5 R RBCH N, PR R BEE
9y, , TSR A BRE R

N, N,
Po =T Pu = TN S Po X ko TPy X fky (15)
0 =p, X (m=p,)” +py x (w—-py)’

P DGR A 2 18] 22 o B RO B T A6 R i I
(v B T, BRI B T, = 1727,

e) FIFHBIEARAN, 1 2, fEd R o) 15 A Rk 2%
oOBREE R T B T M RVE i AR B R EE /N TR
B 7 0 s B , B BEAE A T8 IR BB 22 TB) B 530 2% AR 45 Y
RAERD AR, WM BR o AR5 T 75 30 15 20 B R 25 18]
Kol #54R space_mask ,

1.3 HM=mE

P A5 38 ) A ke I ASE AR time _mask 32 S BT 5B Bl R
S KRB, HZ 18 s W R RN G(E B, 28 B AR
space_mask A] JEHtia S X4 I ERTD 2, IR TR BRI 25 45 B
WATRLG o AR SCHE I S8R M B AR time _mask 128 384G T 455 A
space_mask {5 {Hn]15 B TR MBS R REGE R HS)E
FIBEAR FT RE S A7 TE/ MY ST, B S S 5 R %
PTG A B, A5 302 B X GORE i i BRI 4 final_mask , 4%
G IREGAE B X G TR, 15 B e o 2 R .

2 EEWTNAE

ST AU RIS 9 3 BT 2 AL, Wollborn
55 0 MPEG4 B0zt T R te 5% 0 b b
AP I 12 , I 0 o0 0 5503 4 2 TR VA 2 SA (spatial
accuracy) , FLFEAR N

(%)Aes{(x,y)@A”f(xJ‘)
o A FORFEEAS B 1 WUAT G G 43 BIAR , A™ 2% st T
AR S AR, A SO EHZR AL B A Photoshop 2k T3l 3k
BB A RN S BN ORI B R8s H ., SA
(BB, DL S5 1) 23 R BT

3 ZLRWERSHMN
N T BUEAR SCR R BORICR AR SCRE BRI 571 Akiyo |

SA

(16)



- 306 - it o E R B R

#30 %

Hall 1 Traffic #8171 5256, 0 iE£E AT 54 4 Jm iz 8 & igis
Bl S POHAE S S LT AR SCEE A R, R S5 OCER[7] (8]
FILR LI RO AT B, AR RGO 176 x 144 KNI
QCIF #4357 MATLAB 2011b 2. 10 GHz CPU 2.0 GB RAM [
PC ML RIS T AT, S5 R UKL 3 ~ 6 i,

(o

(a) Akiyo5562i (b) SCRRITIRP A HIBAR.  (c) A< SCRHZAMFIARAR

N

+% /i
(h) AR FILE R () TR ISR

K3 AkiyoFF AL R

+ 4
(g) THRISIAHBILER

AR A AR

(c) ARSI B4 kAR
g3 o

(© AT () S IR
FEl4  ZA3CELSSCERSIE L A 54 IR H

(d) trafficZE 67

(a) hall 5E 711 (b) SCRR[ 715 BUZh R (c) SCHR[BIS HIZH R
) FXFEESBER (e) BHARS>BILE R

E5 HallFFFIMERLEE

| \ H n

(a) trafficZ56 71 (b) SCRRITIS> FE R () SCRRISIFISE R

(@) ASCHEEFIGR

(o) AN BIER
E6 TrafficF3IIRE R
Bl 3 R T AL SR 7] [8 1R 4] Akyio ¥ 51 1 43
FER, Akyio FpF LA SK B T A, T BLE R, AT

G A NS Fvs AR g 3 . A SCHISE 62 W47 43 %
SEHG, SCHRLT ) GA 08 H 2 JECT AR AT 1 T T 22 5 5, , A6 33X i
S G A JREE B LT, iR i s ) A AR AR T-E8 5 A
SERE MET R0 T B 28 Bl B i 45 SR, {15 dpe SR U LA 0T 52
TR ERA BB . SCHR (8 ] 1Y 23 800 1R FH N L E IS
HIfESE Canny 5035 453 ) 25 340 B BEARORS 1 50 08, e & 3015
FRRATNS G2 53 BIRCR BT o AR SCHY A A R 2 7% J& T AR AR
Z WU B A L Y I B0 S AR + 43 58, i Canny 25 B30
SR X IR R VEAE IR AR5 2 T 87 iy o A R, 5 T34
A FEAR 3 B0 25 M L R Sk ke RS A s R

&l 4 SR T A SR ASCHR [ 8 ] Bk Xt Hall 55 71 i 2
traffic 25 67 Wi 25 B3 FISE R . SCHR(8 1R I Canny B35 1)
Vo] (A2 N T 8 199 T 7 L, %o A [] A T Ak B Ry BR
hall 25 71 Wi 2s 80450, A 0920 BB B 0 802K 5 traffic 25 67
1728 A b, Ze s PR AR A R o AR S as B3
SR I B 38 N (5830 , XA 6] MR B8 35 T 4 d s i 23 Sl 43 )
e
&5 H hall J5 8152 W S0 AR, 1T S0 2 R 3l
ASCRTEE T WGHAT o3 5], AR A EAE MTEE , BBk RKE 5
LEAHEB T IF TC I 2 3y, BT LASCERL 7 1 43 BB 25 - i A A
JAA R s SCHRT 8 | 728 Sl I AN 58 4, o 28 1Y 43 1 45
SR N A BRI ™ B 5 AR SCBR o A AR Rk, A
LENAFIAS R R A AR/ N

& 6t traffic J3 41 /2 w2 I B R AT B 1 VR 4 AT
I AT ER 67 Wit AT 43 &1, SCHRL7 ] r Hl 45 R rh R % 7
HIHEZC SR g, SCHR (8 143 #1145 R v 22 30 P 24 1 e 2R ™
G e A7 e P St

M2 ARG T A S SCRRLT ] [8 ] B A X Akiyo
75155 62 Wi, hall JFF155 71 WO traffic J7451 55 67 WEAT 435
128 [ UER & SA (E A BILB AT [E] o W] LA Y, A SCOR kXt
HI ST G #8128 ) 1542 3l S iz ol S LT 51 R e TR aE
HER P IR 5 H AR o

F 1 =REEER SA LLE F2 SROTIRABATIN A H AR s
By Akyio  hall  traffic ¥ Akyio  Hall  Traffic

SCHk[7] 0.3539 0.1797 0.1035  SCEK[7] 3.574  5.943  6.362

SCHk[8] 0.0915 0.2354 0.3668  SCHk[8] 2.958 4.173  4.548

A3 0.0893 0.1063 0.1017 A3 2.165 3.874  3.932

4 ZERIE

ARSCHE T — A SN 25 i 2 S B A 38 B X R 73 1
B, ISR UG A, SR BRI 22 4 78 70 P AR 408 22 it 4 4
B AR A4 I S ACHINASE M B A [ R A% S o B S i
ARG 2R AL PRCHE Sy o AR B B8 1 A s AT o eSS
SR A 1Y) Canny FE9E AT 11 GRS I, L 10 ELAR S il HL (A0
W PR R A R Al . SRR AR AR A
SCRREX RS SR iiE 2l 1808 8l M Rz 2 % 575
HRRERS AT R 0 ), S PR o X T R R A i
B, AT AETIAL BRI AT 42 Jeyaz Sl il i 5 b B, 5 A AR SO
Gyl o ARSCIHR AT E IR T BT i 22 InBUR 2,
— RS AT B B IR B TOE (T 44 320 30)



- 320 -

it E R AR

% 30 %

SO W SCR BRI, X BB AT . INIEL S Al i, B
T —DZSHOR AU INVEAL B BOR B 5 R T AR S
&, P AT DURBT 22 50 B o

d )x‘;xlo (©) x B x 10 )xilxlo

Es e

(a l@ x 10"

3.5 XML
INERCR Z — R ] e R AT AR AR R A S, R T
BB R L

__leov(x,y) |

" /by /D(y)

cov(x,7) =3, (5~ () (3, ~E(»)

Hrpe

1 N
E(x) :Wlei

D) =3 (5~ E())?

ARSCEAF R SE RN 1 PR
K1 AREE VIR

SRR KL KFITIE EEITE
IMERT(R.G B F3y) 0.8823 0.925 8
Jn# S (R.G B F-¥) 0.006 1 0.005 5

TINEF MBI T M R .G B Bl BT B ALY RO

M55, a2 2 iR o
2 HUMERLY TR R B
REC LB AKFIiw - RS
AT (R.G.B F49) 0.8823  0.9258
M5 (R .G B F-4) 0.0138  0.0098

XE 1 AN 2 BEAT OB B, SR AR SCH R L LY R
T PRI R R B /N W F AR A B R I T 5

4 ZERIE

AR SCEE TR AR T ™ A BEA LI SR A4, AT L B
BUPEAR SR A B B U, 3R 8 R = A B E R 7 R.G B ik
frmas, JF BB 8 T ENTZ MR R, RGBT T —Fi g
LT A RS BRIk S YI ik . D LSRRI, 1L
BN AN B 3 B SN, AR SCRO SIS e e HUEE R
RORYF, A B TR IS TE RS2 ek,

Sk

[1] SHANNON C E. Communication theory of secrecy systems[ J]. Bell
System Technology Journal,1949,28(4) :656-715.

[2] TONG Xiao-jun, CUI Ming-gen. Image encryption scheme based on
3D baker with dynamical compound chaotic sequence cipher generator
[J]. Signal Processing,2009,89(4) ; 480-491.

[3] TANG Yang, WANG Zi-dong, FANG Jian-an. Image encryption u-
sing chaotic coupled map lattices with time-varying delays[ J]. Com-
mun Nonlinear Sci Number Simulat,2010,15(9) :2456-2468.

[4] SEYEDZADEH S M, MIRZAKUCHAKI S. A fast color image en-
cryption algorithm based on coupled two-dimensional piecewise chaotic
map[ J]. Signal Processing,2012,92(5) :1202-1215.

[5] RHOUMA R, MEHERZI S, BELGHITH S. OCML-based on color
image encryption [ J ]. Chaos, Solitons and Fractals, 2009, 40
(15) :309-318.

[6] LIU HJ, WANG X Y. Color image encryption based on one-time
keys and robust chaotic maps [ J]. Computers and Mathematics
with Applications,2010,59(10) :3320-3327.

[7] SAHAR M, AMIR M E. Colour image encryption based on coupled
nonlinear chaotic map [ J]. Chaos, Solitons & Fractals, 2009, 42
(3) :1745-1754.

[8] LIU Hong-jun, WANG Xing-yuan. Colour image encryption based on
one-time keys and rtobust chaotic maps|[ J]. Computers & Mathe-
matics with Applications,2010,59(10) :3320-3327.

[9] RHOUMA R, SOUMAYA M, SAFYA B. OCML-based colour image
encryption, chaos[ J]. Solitons & Fractals,2009,40(1) :309-318.

[10] PENG Zhen-ni, LIU Wen-bo. Colour image authentication based on

spatiotemporal chaos and SVD, chaos [ J]. Solitons & Fractals,

2008,36(4) :946-952.

KEIJI K, HIDEKI K, KENTARO H. Stability of steady states in one

way coupled map lattices[ J]. Physics Letters A,1999 ,263(4-6) :

307-314.

[11

[

(k3% 306 )57, AHE— 25 1w vk A dE
e

[1] LEI Bang-jun, XU Li-qun. Real-time outdoor video surveillance with
robust foreground extraction and object tracking via multi-state transi-
tion management [ J |]. Pattern Recongnition Letters, 2006, 27
(15) :1816-1825.

[2] ZHAN Chao-hui, DUAN Xiao-hui, XU Shuo-yu, et al. An improved
moving object detection algorithm based on frame difference and edge
detection[ C]//Proc of the 4th International Conference on Image and
Graphics. Washington DC;IEEE Computer Society,2007 :519-523.

[3] BAI Xue, WANG Jue , SAPIRO G. Dynamic color flow: a motion-
adaptive color model for object segmentation in video[ C ]//Proc of
the 11th European Conference on Computer Vision. Berlin: Springer,
2010:617-630.

[4] DOUZE M, JEGOU H, SCHMID C. An image-based approach to
video copy detection with spatio-temporal post-filtering [ J ]. |IEEE
Trans on Multimedia,2010,12(4) :257-266.

[5] CASTAGNO R, EBRAHIMI T, KUNT M. Video segmentation based
on multiple features for interactive multimedia applications [ J]. |EEE
Trans on Circuits and Systems for Video Technology, 1998, 8
(5):562-571.

[6] SHI Jian-fang, ZHANG Fu-jun, HAO Bao-feng. A method of image
segment based on wavelet transform and mathematical morphology
[J]. Journal of Taiyuan University of Technology,2009,40(5) :
490-493.

[7] fReeik, 3 HE, & K45 AR TR 24E 80 8 A £ o2 Hk
[J]. ik ,2008,19(3) :384-387.

[8] FEF,HASKM, I, F. — Akt it R RIS AR £ 5
EIEk[T]. ERE R FF R A A FHR,2010,22(5) :660-
664.

[9] PEE HEA ATHERERGEHTFAEMNF23 [J]. 7

FhUE R AR R ,2009,26(9) :3530-3533.

DIMITRAKOPOULOS R, MUSTAPHA H, GLOAGUEN E. High-

order statistics of spatial random fields: exploring spatial cumulants

(10

[

for modeling complex non-Gaussian and non-linear phenomenal J].
Mathematical Geosciences,2010,42(1) :65-99.

[11] HAMARNEH G, LI Xiao-xing. Watershed segmentation using prior
shape and appearance knowledge [ J]. Image and Vision Compu-
ting,2009,27(1-2) :59-68.

[12] LI Gang, WAN You-chuan. Adaptive watershed segmentation of re-
mote sensing image based on wavelet transform and fractal dimension
[ C]//Proc of International Conference on Informationcs, Cybernetics,
and Computer Engineering, Berlin ;: Springer, 2012 :57-67

[13] AMANKWAH A, ALDRICH C. Rock image segmentation using wa-
tershed with shape markers[ C]//Proc of the 39th Applied Imagery
Pattern Recognition Workshop. [ S. 1. ]:IEEE Press,2010:1-7

[14] CANNY J F. A computational approach to edge detection[ J]. |EEE
Trans on Pattern Analysis and Machine Intelligence, 1986, 8
(6) :679-698.

[15] 24k, 3 Bt &, 8 #. Canny JF 0 Aol 69 — A 7L 7 i
[1]. T l f A 2010 ,46(34) :202-204.

[16] =&, F ek, B A4 EHAM A F 09 0 2K SE N H R
[J]. k& Figk,2009,20(7) :911-915.



