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Abstract For the fast moving target in the image,a target detection algorithm based on 9_7 lifting wavelet and regional

growth was proposed. Firstly the algorithm performs 9_7 lifting wavelet transform on the image. This transform enlarge
the difference of illumination between the target and the background. And then,it filters the ambiguity goal,uses region
growing algorithm to find the suspicious target area in the image and judges the target coarsely. Finally,according to the
target geometric features, combined with the background light intensity, it determines the target location in a single

frame image. The proposed algorithm not only simplifies the traditional algorithm,reduces the amount of code,improves
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the detection accuracy.but also has a large number of image processing interface and has good applicability.

Keywords

1 3l

AL SE FBCT R A 31 4 T2 M R T 5 AT
JEHR B JUAR A 25 L %5 B T Hp X U Rz 2 A3
P B A I 43 47 38 2 2 B S FRLAR ) — AN D5 Y (LR R
AL IR 5 1) o I8 B S I SR AR AR AR 5 o S SR AR A LA i
TG AL B, TR G 75 2R I — = 45 L vy 280 4 A ) 530 75 ke 5
I A A A 0 R B

T BER (5 5 /3 Bt J2 BE AR AE (8 B o 43 A 4E R 23 A7 T B i
e B AR A AR 5 0 A b LR S 5 BT L O T A AR
It JF AN BEHE B sk BE A 4t ) LAY I 20 A AN RE SR TR AL
B 20 A 5 A0 7 R ST 3 G L B — A S BT R
TE 53 7 05 5 19 Jr B A5 S AR L L PRt s 22 5 4 — P RE 8 0
K J5 78 B 50T L 5 B AR Y O ) AR

AR SCHRE —Ff L T 9_7 $RETH/NBORI XA I 19 3 F AR AR
DN . SR S X AR HE AT /N 2 e L S o AR N
BRX LU L 25 BR B SCH A S 98 R T DX A I i 4R 2 H AR OF
i

2 BRUNEEZSWESN
F AR 55 /s B R AG T B4 52 B 1 T e, s FAR BT LABER A

il

9_7 lifting wavelet, Region growing, Moving target detection

HRPWBRSES  RESRD HANGRERLS IFESH
5 A B WY R AR A L Ak T PG A e AR 23 DRI AT LA
K/ B ARSI () B A PG Th RS 45 5 B AG I (), TG 3o
TR /NP AE e T/ B A A 000 4 T i

NPT R S A

D BEMS K15 5 B 20 i 2 A I [ R AL

2 33 7 728 45 il 3R AN T I (] 69 455 5 3903 19— 24 R il — 4
A

AN e 32 BB IR 1R S S O R L 2

e — R BN L i X 28/ e ok A RAR 1R S . AR/
We M 45 7 F J5 7T LUIE B — 20 /)N 9 3 pR 4
1 t1—t
D, (1) =—d( ) oV
! Js s

Forbv,s AR RS B SRR E /N D 5 oR B T T Ok
RS IAR W IN  HIE R T (A7 Bl R R s B/ /N BT L 32
B RAR S R 5 8RB s 2 Wlor. « N PES
B0 1T Re /N PR BCRE A 1) PREI Y S — DT ofe JBE A X [E] B
B 45 B RE AR R L DLk 20 B 45 5 19 R AR A5 R
AT ST /N H bR B UR — AN 5 xR = o
AARRRIE At .y TEEmh R 5 h & )2 g L&
25 T 2R 06 B BERY WA L 0 22 B AR 890 B T B B B L A

BrRsk (1991 —) B W1 A, EEAFGE I 1 K B AL B, E-mail : 458191291 @ qq. com; E HME (1978 —) . %, 1 . Bl 42 . FEZWI5E J7 1] g I 2%
BB R BEA G Z A S B B (1973 —) B b BB, TS Oy 8 W4 4 4 5 5 XL



158 AN A = =

2018 4F

T HAR SR RAE . S, 3 43 R N D AR dk 1Y) 22 4 R
O HTREYE R A LGS R B S UE S R B A /N B AR 1Y
7B S FE /NI AR $ 14 SO T B3 P e 48 B S BORVE B S 803
Ak I B 25 15 /0N 0 28 4 (DWW, DWT #3805 &% .
DW'T 332 76 A~ [7) (4 45 B R S ] 19 43 9% 32 5 6 {5 5 43 iR A
HELIE B3 RURTE MR B . DWT i FI 7 I 4H bR 4, B0 R PR 4K
/N I RS 3 ) %o I PR 38 U O A% R e G IR B AR . KR S A
it B0 S [ B9 450 B T TRT SR b 7 B 3B0RE 15 5 S D3 ek o i R A1
EW R, ARG S x[n] 8 e b — > 24 = 8 0k 4%
gln M — 2P A IR A e, WEZ )G . 0 T8 5 WAL
B o o R /2 AN SR s AR AR ZE TR RN — 2R AR
FESFT L LS, TRET ORI 2 50T R IR, B4R
— AR EFR A XEE—EB 008, fT B A KRR
mE.

i Lk]=2x[n]gl[2k—n] (2)

k)= aln]h[2k—n] 3
oA, v, CRIFN p, LR 15330 FRoR 2253 2 A5 RAE AL 35 1Y 5 3@
VTR 08 i 1 o b 3 0 o K I TR 43 B R Sy — 2
[Fi) E 4 431 28 43 e S A Sl ke 1 WA B O A0S SR A B T
TR IR AR5 10 2 SRR 5 5 BT B TR AR 5 00 1Y
2B NI ROEAR T AN o . b 3A 3 M o A B S
BT U B 1 G i X — i R i W) DL A AT OO W A i
TE A — J2 10 53 % v, U8 I A0 T SRR £ 5 BIOR AE SSUBOAS W7 08
CE [] 43 3% 3R 0 20 ) RS s CBUR - B %) . AN 43
fifa AR R g i A B 1 s . HoF L 2n ] h 1R R
W JE AR5 s hLn JH gln ] 43 3 R ARTE A0 @ DRk 4 . B — 2
HIE T TEAEE P ] f kAR

BT /N o3 e 5ok v A

7E DWT H, JFUR(E 5 o A% 00 bt 2 R 7E 0 &
XS E R AR T . SRR AR R [ B L AR
TRE TR S RIS AIE B . 244K I ) A 23 BF 4 5 4504 By Ak #Y
JEBCA O I RAF SR I T e R A3, IR 4 i 1] g3 9
AR5 5 PRI 2 I A5 5 9 SR s B L A 22 5 1T 0 2R A3 6 O A B A
ARAT IR 73+ AR 2 W] [ 2 5 EARARR o PO e A5 5 A AR A R
JUASRAE . DW'T T8 =i 45050 43 RE AR AR e #4143 B3, 78
ERAB AR 7 BE AR FHARAF BOITR J0 BE R . 1 2 LR AR 5 #8H 2
HEATIX A AL BT

XF T — 1 45 2 B AR, T LU DWT, [ Inxy #4731
B DWT 85 B — D TTHR JLJE DWT RBUR T Z T TR

B AW R, TR TETRD, RS TITHRE
DWT F . 24 2 H AN, 3 % 5 19 RO 0 kTR B
Y, @ DWT BT 24 20 i 19 B4R . FATIRRE AT LL A
ST B 90 B b X AR HE AT 23 BT O ELASOT 3 — 5 58 991 B ) &R
Bok BRI KGR, LR R 2 0 B R o il L H
AEEWE 2 .

B2 R Z 5 B0 i

3 9 7 MMNETHRNEFLEHBTIH

Mallat B3 S 9B /N I A8 3 1) Joc A 0007 125 5 R T 3k o 3
T BB 5 S BN AR e 7 T R R AR K TR R R
U F AR S0k A — R PG A A SE B 97 /NIRRT
kb,

3.1 9 7 INETHMREAEN

3 3 BEAS N TR A R i — A HL A R R A 4R TN
LSS 3 A A BRDOD ., A TN AN E . o A RO o
Sk A ERHN A EE0 W 43 5 TR FH ik 1 41 530 A
B B A5 380 04 T 15 25 A Sy AR 4o B o A0 a5 R FH T 15
22k T AR EOT 51 A B0 A e (AR AR 4 . BRI /N Dk AR e
— TRl i % S AR OUTE A /N B T

PRI

(D33, 32 Spliv BB ES s = (s k) 3 WA
HEAMRZHFEM., BMFEOKERIEFEN—F ., @
SN — AN Iy BT B o, RIABUT S 0, 1.

)T, I (Predict) 52 F) HH BT 51 1 & 855 2
fi] A AR S L Hl A — A 0 (— AT B e, ) SR T )
—ANFH (=TT o). LBRE o, 5 WM (H
Ple; DMZME d; BT W& Z 0] (W 8 3 Fe B 2 o iy
F BN BB R T RS S s, MRS . — kUL B
I 11 K S AR 0N U R B R I A 0 L SR T R A B
M 22 E RS o TR ME B HRG T4 o  BE MR
BEILBRZ,

(. Lot oy 5 B A T 42 10 FE L8 B (R FRAE (I 3
1) 1) BE 55 R AR B AR — B S T A5 S A AR 11 3 e
fiE 55 B — AT H (Update) i #2017,

IR FIEE A

Zead /NI TE AR S s SR AR Ay s, R A
Ay oy P AR ECE T s, T RLT E AT R DAY
24 TR R A s i — 2B R A B s AR 25
Zit o0 WA RIE . JRIGBE s, MNP RAR N (s dis
diwiisdiabe Hopos AVE TS S MR, W (d, .
di—wr sy Y RAF 5 AR 3 = 09 = 4008 4 R 90 B IR 4 i
X F b T3 A P 2D B 2R S R

split(s;)) =C(e; 150, 1) 4)
di-1=0;—1—Ple;—1) (5)
5171:6171+U(d171) (6)

IR T — A 5 4 T 3 0 3R BT S B 4 TR A
T,



% 6A M o KL AE T 97 SR/ N R XA K H Ak D A 159
e =s;— —U(d;—) (7 DUR) =R
0171:(1J71 +P(€J71) (8) Z)R, ;Eé*/l\ji‘iﬁgi&k,i=l,2,3,"',n;
si=Merge(e;— s0;—1) 9 IR, NR; =, 3 FTALATH) i Al j HA 75

3.2 97 INEEHRMIRALME LI
FET 97 /N 0 IRk 4 2 0 43 i i 5 T R i 0 K BE 43 )
S99 RN 7, B A R RE A T M A AT SO
K9 WY FRUE AR Ho Co) By I )37 N
Hy()=ho+h (z+=z D F+h G+ D) +h (@423 +
hy (22" (10)
SR SCERLS I BRI K 9_7 /NIl B 308 Dk 4% 22 T4 [
BEAT I I 45 2R

a(l+z1)

~ 1 (1+=z!
P(z):[o 4 ]

B P
0
[5(1+z> 1][0 l/le]

Ho Bl T b F4RTE R B ol By AT AT .
a=hy/hs~—1.586134342
B=h;/y,~—0.053980118
y=r1/s520. 882911075
8=150/to~0. 443506852
k=1,~1,230174105

11D

_ . Z2hih
=h, ™
hyh
rlzhz*}u*f
-\'u:hl*ha*hgi
L8t
to=ry—2r 12)
B AMG S R {2, 97 AN R TR AR
C(/]:Izz
A 42 (13)
di =z
=d] +alc} +cli)
cr=c} +pd} +di-1)
2 51 11
e 91 *d1+7<i1+(i+1) (1)
i =cl +odi +di- )
¢, =pct
=di/p

Hor,5 NAEB a.B. 7,0,k BIME S 9 1. 58613, 0. 05298,
0.88291,0.44351,1. 149604398,
i ERFEREATE 9_7 PR B R HEE D LA 3 iR,

B3 9 7 /NS HeptE ]

4 RiFEKEWREEXILH

4.1 RIBERKEZEN

BRI A KR I i 8 o U T 4y B SR AR L X
WOT R R, A R B8R EUR X TIR 4 45 5 AT DU 1R K
K RN Tn A F R R Ry R, [ad BRI, I 75 52
AL LU 4

4)P(R;))=True,i=1,2,3,,n;

5)R(P; UR;)=False,i#j,

S SR B 5 DX 3 AR R A AR G — b Sl SO I DK R
Rl 7 XEUR G R KR R OF R B S A IR IE 4
HE B DI R IR AR D —5).

4.2 REEKEZINRE

DBUE R BRI S 3 AT R T A A
KA A RS . Bl 5B A 207 B 3R 35 b il 2 AR 4 A
PRI Rk #, 7] LU — AN s A s AR R AR R AR 1R R K
A ] 9 % 52 1 Sk 8 SO — SR AL o DU 5 452 1k 5 7 0 5 S
T AR RN, KA KA R IA BT e X
— ARG IKE I B max_dis, 5 F — MR R B K B
FNE 43 4 1) ISR 327 B (8 109 25 /N T 8056 T X A B B A
DUDHE 33 A5 3R A I DX, 5 U048 0k AR K IR R AE AR K
T L B PR AR AR R BRI R

1) X BRI $ 4, 3o B R IR A F 20 AR R (20 s 300 5

2) LA (o s yo ) N AL cH M 8 RIS 2 (ay s yi) s TR (v s
O TR AR, K S A T A I IR (2 0
A

3 MHER P HUN T — R R EEEAB A F S (20
Yo s IR A HE 2) 5

D) M HER Sy A iR BB ER 1), S — AR

DEALE D LROEINAMZEEGTHARER.

5 97 INET AR EKE n%ﬂ“ﬂ]ﬁhﬁiﬁﬁg
Lm

iZFl MATLAB 2012 3135 & sz B L & 20 HAk

AR 4 PR

B4 HBRK IS MATLAB i 50 B 72 18l

S A A WE AT 6 R v B R R K 43 FE 3R 1920 % 1080
B4 1o T AR A Sk s BT 6 0 PC HL.MATLAB 2012a.

Bl 5 451 T 3h B AR JE AHLEE B 8% Sk 300 m B T 471 4% 1)
FUAT 30 B4, PP i) LR BB H AR, B 6 2 R R 2t
IR E AL 2Z 05 0 Ak P25 L, o AR R S T U/ B A R I AR 1Y
Bima, 7 RKER 2 3K 9 7 NI 2 I AR
M T LLE B H AR S R A 1 5 T 6k KO, DY R g
— b 8 R EMR S A S A R el R



160 AN A = =

2018 4E

simeE AR S REHEFRXRE., K, B 5HERA T
S D) B T A RO B AR BEAT LA, o 1R i B
AR T E T —H A8, &9 245 KA KAy B,
Hh AT LA R BIUAR 22 B8 AL B AR L 1 R A R S
R i L A BR AR B AR S BR ok R
D ARG REERE WA HME. R T U E N X8 E4EA
b 20 RN AR AR DL B SR B i 4k H
B 540 X BCF SR R R ORI X EURIE B bR . 18 10 2 AR L
B TR Xk P IR AL BRUE B RE L OR T B ARTE R
ER VAT

B 5 bR E B K6 KERIG
7 9/7 N AR Ak 2 E 8 —AHALAL IS 19 IR 1R
ERiNIERES

B9 XHEUZERKERER Bl 10 A6 2 H AR A E R

6 SEHMREHEAR

1) S5 R AR B B B0, U o 1) IR R 47 o 32
)N AR AL, LR S AR R S i 2 R
Dt BE” 5 BOH B AR L 7RSI X AR AR R 3R ?Mﬂ%ﬁﬁ{k

Ak

3) S JBT 2 Ff- A - A 4

BEIRIE A SCHE AR W B AR TR A RS S R
AR I AL A AN LS Bl 2 2 TR LAY i 2
e B A AH I o T % e Y /N DR O R 2 R i TR IR 3 T DR
AR 97 FETH/ANIE . A SCHEANE IR T 9_7 /N ER T A
BB T A 3k S B AU 97 /NI AR o A AARAS: T v R 3%
SRR P B bR 5 SR 2 B R AR ATURT LG AR AR AT DX R
A SRR BT A I U 4R 2 1B 45 b g BT BE B AR X AT B AR R

F 35 S5 ARG B AR LAl FRAF 0 28 Bt R b 4 B AR AL,

ARSCHEH PSS G 97 SR TH/INER X 8 A K G 3h H B Y
BV AN S B ART B, T Ak T AR SRR AR A0 L R 0 o A
=, 1 ELEE A R R AL B 11,58 PR, A Bm Y S
FURE FH A5

% X

(1] B, BRAL B G = MO M. JEat. iF K2 A, 2012,

(2] WIBE W 807 B AL 3 CF = O [M . b5t dF Tl s At
2011.

[3] ZHANG Z W.SWEARINGGEN J,BRACH ] S,et al. Most
suitable mother wavelet for the analysis of fractal properties of
stride interval time series via the average wavelet coefficient
method [J]. Computers in Biology and Medicine, 2017,80(1):
175-184.

[4] BABAAGHAIE A,MALEKNEJAD K. Numericalsolution of in-
tegro-differential equations of high order by wavelet basis,its al-
gorithm and convergence analysis[ J ]. Journal of Computational
and Applied Mathematics.2016,325(12) :125-133.

[5] DOUCOURE B,AGBOSSOU K,CARDENAS A. Time series
prediction using artificial wavelet neural network and multi-reso-
lution analysis: Application to wind speed data [ J]. Renewable
Energy.2016,92(7) :201-211.

[6] QIUZ,LEE C M,XU Z H,et al. A multi-resolution filtered-x
LMS algorithm based on discrete wavelet transform for active
noise control [J]. Mechanical Systems and Signal Processing,
2016,66-67(1) :458-469.

[7] WANG D. Dynamic Bayesian Wavelet Transform:New Metho-
dology for Extraction of Repetitive Transients[ ]J]. Mechanical
Systems and Signal Processing,2016.

(8] # ¥R MF. /NBE AT LA M. Jb 50 . BL 2 At 2016.

[9] BURRUS C S.Introduction to Wavelets and Wavelet Trans-
forms [ M]. Prentice Hall,2005.

[10] IKUZAWA T. Reducing memory usage by the lifting-based dis-
crete wavelet transform with a unified buffer on a GPU[]].
Journal of Parallel and Distributed Computing,2016,93-94(C) .
44-55.

[11] SHADI Z X, NAVEEDETAL I, MAYSAM A. Multiresolution
analysis using wavelet ridgelet,and curvelet transforms for medi-
cal image segmentation [ ] ]. International Journal of Biomedical
Imaging,2011,2011(4):136034.

[12] YANG X Q. Mesh Structure VLSI of 9/7 Lifting Wavelet Paral-
lel Transform[]]. Advanced Materials Research,2014,971-973:
1647.

[13] CHENJ Z,GAO W X,JU Z W, et al. A New Design Method of
9-7 Biorthogonal Filter Banks Based on Odd Harmonic Function
[J]. Circuits, Systems, and Signal Processing,2012,31(3) :1245-
1255.

[14] GAD S,RAEF A. Factor analysis approach for composited AS-
TER band ratios and wavelet transform pixel-level image fusion
[J]. International Journal of Remote Sensing,2012,33(5) :1488-
1506.

[15] PANDE A.ZAMBRENO ].Polymorphic Wavelet Hardware
Support for Dynamic Image Compression [ J]. ACM Transac-
tions on Embedded Computing Systems,2012,11(1):1-26.

[16] DAUBECHIES I.SWELDENS W. Factoring Wavelet Trans-
forms into Lifting Steps[ ] ]. Fourier Annal Appl. 1998,4(30):
245-267.



% 6A M

WOk 6L AR BT 97 4R TN IX AR K Y A G I vk

161

[17]

[18]

[19]

[20]

YEN C C. Seeded Region Growing Based on Extension for Mul-
tispectral MR Images Classification[ J]. Advanced Materials Re-
search,2015,1079-1080:872.

MOHAMMED M A,GHANI M K A,HAMED R, et al. Auto-
matic segmentation and automatic seed point selection of naso-
pharyngeal carcinoma from microscopy images using region
growing based approach [J]. Journal of Computational Science.
2017,20(5):61-69.

CHAKRABORTY B K,BHUYAN M K.,KUMAR S. Combi-
ning image and global pixel distribution model for skin colour
segmentation[ J]. Pattern Recognition Letters,2017,88(3);33-
40.

WANG W C,YUAN X H,WU X J,et al. Dehazing for images with

[21]

[22]

[23]

[24]

large sky region [ ]]. Neurocomputing,2017,238(5) :365-376.
KHALOO A,LATTANZI D. Robust normal estimation and re-
gion growing segmentation of infrastructure 3D point cloud
models [J]. Advanced Engineering Informatics, 2016, 34 (11):
1-16.

LENG X X, XIAO J, WANG Y. A multi-scale plane-detection
method based on the Hough transform and region growing [J].
The Photogrammetric Record,2016,31(154):166-192.

FREEF . Mean Shift HILTER O B E W 5 50 1 H #9 R [D].
P %2 B P UG K2 . 2015 31-36.

ZHANG ] J. Lifting Wavelet Denoising Algorithm for Acoustic
Emission Signal[ ] ]. International Conference on Robots &. In-

telligent System,2016(8) :234-237.

(E#% 150 ®)

(6]

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

ITTI L.,SIHITE D N,BOR]JI A. Probabilistic Learning of Task-
Specific Visual Attention[C] / IEEE Conference on Computer
Vision and Pattern Recognition. 2012:470-477.

BORJT A. Exploiting Local and Global Patch Rarities for Salie-
ncy Detection[ C] // IEEE Conference on Computer Vision and
Pattern Recognition. 2012 :478-485.

MEUR O L,CHEVET ] C. Relevance of a Feed-Forward Model
of Visual Attention for Goal-Oriented and Free-Viewing Tasks
[J]. IEEE Transactions on Image Processing, 2010, 19 (11);
2801-2813.

WRIGHT J.,PENG Y,MA Y.et al. Robust Principal Compo-
nent Analysis: Exact Recovery of Corrupted Low-Rank Matrices
by Convex Optimization[ C]// International Conference on Neu-
ral Information Processing Systems. 2009:2080-2088.

TANG C,WANG P,ZHANG C,et al. Salient Object Detection
via Weighted Low Rank Matrix Recovery[ J]. IEEE Signal Pro-
cessing Letters,2017,24(4) :490-494.

LIU G,LIN Z,YAN S,et al. Robust Recovery of Subspace
Structures by Low-Rank Representation[ J]. IEEE Transactions
on Pattern Analysis and Machine Intelligence,2013,35(1) :171-
184.

SHEN X, WU Y. A Unified Approach to Salient Object Detec-
tion via Low Rank Matrix Recovery[ C]// IEEE Conference on
Computer Vision and Pattern Recognition. 2012:853-860.
LANG C,LIU G, YU J.et al. Saliency Detection by Multitask
Sparsity Pursuit[ J ]. IEEE Transactions on Image Processing,
2012,21(3):1327-1338.

Li N,SUN B, YU J. A Weighted Sparse Coding Framework for
Saliency Detection[ C] / IEEE Conference on Computer Vision
and Pattern Recognition. 2015:5216-5223.

ACHANTA R,SHAJI A,SMITH K,et al. SLIC Superpixels
Compared to State-of-the-art Superpixel Methods [[J ]. IEEE
Transactions on Pattern Analysis and Machine Intelligence,
2012,34(11):2274-2282.

ZHU W, LIANG S, WEI Y, et al. Saliency Optimization from
Robust Background Detection[ C] // IEEE Conference on Com-
puter Vision and Pattern Recognition. 2014 :2814-2821.

CHEN M, LIN Z,MA Y,et al. The Augmented Lagrange Multi-
plier Method for Exact Recovery of Corrupted Low-Rank Matri-
ces[J]. Eprint Arxiv,2010;1-23.

CAI ] F,CANDES E J,SHEN Z. A Singular Value Threshol-

ding Algorithm for Matrix Completion [ J]. Siam Journal on

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

Optimization,2008,20(4) :1956-1982.

LIU G.LIN Z.YU Y. Robust Subspace Segmentation by Low-
Rank Representation[ C]// International Conference on Machine
Learning. 2010:663-670.

BERTSEKAS D P. Constrained Optimization and Lagrange
Multiplier Methods[ M]. New York: Academic Press,1982.
AFONSO M V,BIOUCAS-DIAS J M, FIGUEIREDO M A T.
An Augmented Lagrangian Approach to Linear Inverse Prob-
lems with Compound Regularization[ C] / IEEE Conference on
Image Processing. 2010:4169-4172.

ECKSTEIN J,BERTSEKAS D P.On the Douglas-Rachford
Splitting Method and the Proximal Point Algorithm for Maximal
Monotone Operators [ J ]. Mathematical Programming, 1992,
55(1):293-318.

CHENG M M,MITRA N J,HUANG X,et al. Global Contrast
Based Salient Region Detection[ ]]. IEEE Transactions on Pat-
tern Analysis and Machine Intelligence,2015,37(3) :569-582.
MOVAHEDI V,ELDER ] H. Design and Perceptual Validation
of Performance Measures for Salient Object Segmentation[ C]//
Conference on Computer Vision and Pattern Recognition Work-
shops. 2010:49-56.

YAN Q,XU L,SHIJ, et al. Hierarchical Saliency Detection [ C ] //
IEEE Conference on Computer Vision and Pattern Recognition.
2013:1155-1162.

LI Y, HOU X, KOCH C, et al. The Secrets of Salient Object
Segmentation[ C] / IEEE Conference on Computer Vision and
Pattern Recognition. 2014 :280-287.

ZHAI Y, SHAH M. Visual Attention Detection in Video Se-
quences Using Spatiotemporal Cues[ C] // ACM International
Conference on Multimedia. 2006 :815-824.

ACHANTA R.HEMAMI S,ESTRADA F.,et al. Frequency-
Tuned Salient Region Detection[ C]// IEEE Conference on Com-
puter Vision and Pattern Recognition. 2009:1597-1604.

HOU X,ZHANG L. Saliency Detection: A Spectral Residual
Approach[ C] //IEEE Conference on Computer Vision and Pat-
tern Recognition. 2007 :1-8.

YANG C,ZHANG L,LU H,et
Graph-Based Manifold Ranking[ C]//IEEE Conference on Com-
puter Vision and Pattern Recognition. 2013:3166-3173.

GONG C,TAO D,LIU W,et al. Saliency Propagation {from Sim-
ple to Difficult[ C] / IEEE Conference on Computer Vision and
Pattern Recognition. 2015:2531-2539.

al. Saliency Detection via





