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A Multiscale Image Saliency Detection Method
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University, Shanghai 201804, China; 2. State Grid Corporation of
China, Jinan 250000, China)

Abstract: In order to improve the accuracy and robustness of
the saliency detection algorithm, this paper proposed a
multiscale image saliency detection method. First, the
smoothing algorithm was adopted to filter out the noise
Then, the

representation of an image was performed and saliency maps

characteristics in the image. multiscale
were computed at different scales. Finally, according to the
conditional random field theory, the saliency detection results
at different scales were weighted together to get the final
results. Extensive experiments in which the proposed method
was compared with 9 existing state-of-the-art methods on five
benchmark data sets, ECSSD and MSRA10K, show that the
proposed method performs better in terms of various

evaluation metrics.
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Fig.1 Diagram of proposed method
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Fig.2 Saliency maps at different scales
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Fig.4 Saliency maps based on color spatial distribution
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Fig.5 Saliency detection based on color-prior
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Fig.7 Salieny maps on superpixel scales
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Fig.8 Salieny maps on region scales
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Fig.9 Qualitative comparison of different saliency maps on ECSSD dataset

a HiA

b AC cCA dFT e GB { PCA

{ PCA

*

h CRF iCB i RC

h CRF iCB i RC kDSR 1AXHEE m HE

B 10 REEXE MSRA 1000 #1154 FHIEEXT L &R
Fig.10 Qualitative comparison of different saliency maps on MSRA 1000 dataset

W, A3 K B P-R (precious—recall) fli £k H
ENEE F AP 3R E M X 3 NN FR1E R
FEREARAE , LA BB 3 R0 B 38 N R B R VRN T
2. 3N EERHER BARRAR T .

(1) P-R #i4%. P-R f 4 [ i i 2 B AR5 2
BEMESEMEZ RIS, P-R 2Ly, HR N K
RMRAT A HA M R 4. P-R thk i EBsr4
B o R HER 2R P (precious) F1H Bl Z R (recall),
TR 2R S B R A = AR i XIS HAE = (A A [
AIFR 43 o5 AR 2 IR T B B TR S B
BAY = AR 2 XIS FAE 2 (R AH R 3R 45 5 EAE Y
A4t B AKFRR T

19

XA B AL it ) 2 3 X8 Gr O R B
P A
(2) HAERFME F. 444 P-R # 2R —
AL TY (0 R0CR I, 2t 57 3 25 B v R (] R o
BUAHEF JE B8O, S T PR BT JE 75 20 B
HFHTLGENER. L AENRE F N

F— A+BDOPR
B*P+R

2230k 6 [ E X 2D 3481 g7 =0. 3.

(3) ViR E M. ZEVFAE BB SE PRBCR I B
SRk P-R £k 7] LI k45 b ROC (receiver operating
characteristic) 2R B {F R~ . (H 2 F P-R ik
A E T RA I RBRME AU P-R i X AL
RUPE AT 20 3 A2 A TR PRSI A 3R 22

(20)



282 [/ B K 2 2 RCH AR B B

L RVE

M R R T HE— 25 ROV A,
M= LSS s —GiGip | @

i=1 j=1

KF:w h R HEGHEESKE; SG, ).
GrGL, D br G, DAME RIS B EES
EAH.
3.3.2 A

(D) FE R

STV B 1 R I R 18 R — 1 1 R ) IR LR
XSG 45 Rt AT 4 E, M RAE R R4 e R
B3 X3k K T IRME A XIS R R T 5 X . Sl 1S
FWEERS Gr #H3 LB R B A E B R
R EEACEE. AEE TSCIRET , B(E — M 0~255
AR AL, B AT LIS RS2 P-R g4k, AE RS 7E
ARV BE T Bk ELR R IR,

(2) HIE N RE

5E 2 REEAR, 83E N B {EE X T 55k E
BEA — A F Y BHE SR P € B2 E H f i o e
TR X, B R T 2 X . [R{E R E
PE— & W B, — Bk BRE 1% B8 -3 B E
£, ELIRA S AR WX (22).

T, = 2330 185G |

i=1 j=1

3.3.3 EEMTS K

B 11,12 R ASCIR M MR LS 9 fhadiis
78 ECSSD 1 MSRA 1000 ¥ £ I % &t i 45
RNEFFLE S, ASCH BRI ERE. 8
] #8342 H 3 N 5 {8 77 1 AR B B L F CRF.FT.
GB.HC.PCA.AC.CA F1 CB &3, fil DSR & #:
K RC BRI F R —/KFE. i FACEELE
HMBERELMMESSHEERAHM ZHE
F DSR 53  (H R 7ENE B4 B LA K A3 [ 22 0 o) B b 4
FH AR . 3 U B AR SRR N A BB 1 b e o S
X IHTTE AL E , [7] BsF 38 REAR X b 55 58 22 A 4G
i 2 X
3.4 B—RERNELERSXATEREGHZHRN

ZEXTE

Bl 13 B T A SCR S H R [) B43 LA B R
AFERAL T Rl A 5 W e BB as 5. i 13 7T LA
B SR A — B 0 A I 2 A BB AR T
ST B EX S G R B E AN TR —A
B — o AR AINA 5% R CRE X 88 R /) 4 B
STASE AR EA VER. AP ONA IR,
QRIEREREREMHHTRMWER.QNERER
E B LA MAER, ONEERE BEHGN LS

22)

09r
0.8
0.7r
0.6
Q. -
0.5
0.4(-

0.3

0.2

Bk
b H &R R {E
0.40
035+
0.30H
0.25F
= 020

0.15}F
0.10F
0.05r

B RC DSR A

(@]

AC CA FT GBPCACRF
c PHiRE
B 11 sAREERNEZE ECSSD HiREMEH LR
Fig.11 Quantitative results of different methods on
ECSSD dataset

R, OMBBRIEREEGIER, © B BHRN
3.5 HIRIEBITHE

HERR AR 5 1 BRI ARG — DR E—1
3 T EGA BTN = RIS B TRt —
ANEERIEMFEF5. 1 100 7K ERX 4% SCHE H Y
RS 2B R R —F 6 AT RERIEK, K
LRI L



283

T4 B RN E GBI

"

EoH

0.6 0.8

0.4

0.2

<
=] [T ()
L | f SESSSSSSssaaaaaaasaaaaaaaas A

i
A FT GBPCACRF

< *® o s a <
00000

o7 R

3z 1 L

b Hi&

b &

. e
. ©
-
. °
. ©

. °

000000000

33333333

00000000

%

c FHiRE
RESZEM#HN4ZRE7E MSRAL000 i E

i

o

Rk

c TR
E12 S4BZMEENERE MSRAI000 #iEEEHttx BE13 £

-
11474

ults of different methods on

Fig.12 Quantitative res

ults of different scales on

Fig.13 Quantitative res

MSRA 1000 dataset

MSRA 1000 dataset

&1 HEREILL

FT GB PCA CRF CB RC DSR 3L
0.072 0. 735 4. 340 2. 350

CA

AC

Bk

2.700

0. 136 10. 200

2. 240

0.129 49. 000

EATATE] /s

MR 1 HRATLIE AN TR EEEEN i TREMBESRER RS AT REHHE

g B

YR A SRR T 5 5 5 B AT RS S0
DSR BIEM L, A SO L RA RIFRIL AR



284

Al ¥ K 2% % WCE AR 2% B0

L RVE

4

it

AR 0 20 ROBE B0 S 3 PR A I O 5 T o 4

YRR HROT ¥R BB AT T A B 5 e i B €0 25 W) S A
AR BB SR 30 P b 5 S5 AR R R U Y B 38 5 K
FGBEAT BB R &), A R AR 5 83 S0 X
FORFAIE 22 7 SR AR 8 R R 1 i 2 2 5 0 1 1 1)
Sk ot PR R EEAT 25 RUBE 2331 A R B D7 55K
RGN B L83 5 FF CRE AEZR M 2 NE
BE BT IMARS BRI RA K BER. SRR
RPN TE B 58 L HEAT P RE A EL BRI 23 A 3R
W A SCRE BA .

Sk

(1]

[2]

[3]

[4]

[5]

7]

[8]

L9

WANG Q S, ZHENG W, PIRAMUTHU R. GraB:
saliency via novel graph model and background priors [C] /
CVPR 2016. Las Vegas: IEEE,2016: 535-543.

GUO C, ZHNAG L. A novel multiresolution spatio temporal

saliency detection model and its applications in image and video

visual

compression[ J]. IEEE Transactions on Image Processing ,
2010,19:185-198.

ZHANG T, LIU S, AHUJAN, et al. Robust visual tracking via
consistent low-rank sparse learning[ J]. International Journal
of Computer Vision, 2014,111(2):171.

LI A, SHE X C, SUN Q Z. Color image quality assessment
combining saliency and FSIM[C] // Proceedings of the 5th
International Conference on Digital Image Processing (ICDIP
2013). Beijing: Society of Photo-Optical Instrumentation
Engineers, 2013,8878.1-5.

XIE Y, LU H C, YANG M H. Bayesian saliency via low and
mid level cues[J]. IEEE Transactions on Image Processing
2013,22:1689.

ZHOU Q Q, ZHAO W D, ZHANG L, et al. Salient region
detection by fusing foreground and background cues extracted
from single image[J]. Mathematical Problems in Engineering,
2016,7(2).1.

LIU T,SUN J,ZHENG N N. Learning to detect a salient object
[J]. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2011,2;353.

SHEN X H, WU Y. A unified approach to salient object
detection via low rank matrix recovery [ C] // CVPR2012.
Providence: IEEE, 2012. 853-860.

ACHANATA R, SHAJI A, SMITH, SLIC superpixels compared
to state-of-the-art superpixel methods[ J]. IEEE Transactions

[10]

[11]

(12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

on Pattern Analysis and Machine Intelligence, 2012,34 . 2274.
FELZENSWAL P F, HUTTENLOCHER D P. Efficient graph-
based image segmentation [ J J.

Computer Vision, 2004, 59(2):167.
ZHANG L, GUZY, LIHY. SDSP: a novel saliency detection
method by combining simply priors[ C]// IEEE International

International Journal of

Conference on Image Processing. Melbourne: IEEE, 2013.
171-175.

LIU Z,Z0U W B, MEUR O L. Saliency tree: a novel saliency
detection framework [ J .
Processing, 2014, 23:1937.
JIANG H Z, WANG J D, YUAN Z J, et al. Automatic salient
object segmentation based on context and shape prior[C] //
Proceedings of the British Machine Vision Conference (BMVC’
11). Dundee: BMVA Press, 2011:110.1-110.12.

SHIJ P, YAN Q, XU L, et al. Hierarchical image saliency
detection on extended CSSD[J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2016, 38: 717.

LI X, LUHC, ZHANG L, et al. Saliency detection via dense
and sparse reconstruction [C] // Proceedings of The IEEE
International Conference on Computer Vision and Pattern
Recognition. Portland:IEEE, 2013 2976-2983.

YANG C, ZHANG L H, LU H C, et al. Saliency detection via
graph-based manifold ranking[ C] // Proceedings of The IEEE
International Conference on Computer Vision and Pattern
Recognition. Portland:IEEE, 2013. 3166-3173.

YUANY C,LICY, KIM]J M, et al. Reversion correction and

regularized random walk ranking for saliency detection[]J].

IEEE Transactions on Image

IEEE Transactions on Image Processing, 2018,27.1311.
MARGOLIN R, ZELNIK-MANOR L, TAL A. What makes a
patch distinct? [CJ]// Proceedings of The IEEE International
Conference on Computer Vision and Pattern Recognition.
Portland: IEEE, 2013 1139-1146.

CHENG M M, MITRA N J, HUANG X, et al. Global contrast
based salient region detection[J]. IEEE Trans Pattern Anal
Mach Intell,2015,37(3) :569.

GOFERMAN S, ZELNIK-MANOR L, TAL A. Context-aware
saliency detection[J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence,2012,34; 1915.

ACHANATA R, ESTRADA F, WILS P, et al. Salient region
detection and segmentation[ C]// Proceedings of International
Conference on Computer Vision Systems. Santorini: Springer,
2008; 66-75.

HAREL J, KOCH C, PERONA P. Graph-based visual saliency
[C] // Proceedings of the Advances in Neural Information
Processing Systems. Vancouver: NIPS, 2006:545-552.
ACHANATA R, SHEILA H S, FRANCISCO E. Frequency-tuned
salient region detection [ C] // Proceedings of the IEEE
International Conference on Computer Vision and Pattern
Recognition. Miami: IEEE, 2009; 1597-1604.





