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An Improved SSD Model for Saliency Object Detection
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Abstract: Traditional saliency object detection methods, assuming that there is only one salient object, is not
conductive to practical application. Their effects are dependent on saliency threshold. Object detection model
provides a kind of new solutions. SSD can accurately detect multi-objects with different scales simultaneously,
except for small objects. To overcome this drawback, this paper presents a new multi- saliency objects detection
model, DAR-SSD, appending a deconvolution module embedded with an attention residual module.
Experiments show that DAR-SSD achieves a higher detection accuracy than SOD. Also, it improves detection

performance for multi- saliency objects on small scales, compared with original SSD, and it has an advantage
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over complicated background, compared with MDF and DCL, which also are deep model based methods.
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%6 NREBEMBEFEN TAPHR

AP-small MSO ECSSD DUT-OMRON HKU-IS
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L5 SSD a4 B TG 22 1) 1) S0 45 SR 3R B - B AR L AL
BN E ST RIS, HAS S FRAR KR BE S G AG
PERE.
ASCEFIRCI, GLGOV!IT, MDFSIAIDCL!M
EECSSDAIDUT-OMRON %44 Fidk47 7 AP X}
M, HAPMDFMDCLYEF& TIRESINTT
%o RSN, SRCHMGLGOVAES J7iEMH L,
FETF IR I TR AR e B U 3PP T IR
S, DAR-SSDH R AL TMDF, 7K1
fa] B ECSSD _ERSK T DCL, 7ERUG B N E &1
DUT-OMRON . 5DCLMRE—2, AIl T DARSK
Herp iy R L B A S R
5 4ERiE

ASLUASSDRE g BEAt, $th 1 1 R 22 RUBE &2
EVER SRR DAR-SSDIEAY, 5] N 2B AR
R R JE A R S 1 SURFE B8 /N RUBE X R A
fts SINERIRER TG T 2 BOG X %
RRAE, M9 EROCE R, o e AL B ARG v
Pho R IRLI AR KD, DAR-SSD.E Kk

W BE SR R 45SSD, SOD, MDF&5 34 A [Fl 2
MR T, A BIDCLEE RIS T IR B 5 3 J7 vk B 1
Be, ME/ANRNEME MY REBE RS —EMmH.

RNHZBSFIR
& Z X Wk

LIU Feng and GLEICHER M. Automatic image retargeting
with fisheye-view warping[C]. Annual ACM Symposium on
User Interface Software and Technology, Seattle, USA,
2005: 153-162. doi: 10.1145/1095034.1095061.

VALENTI R, SEBE N, and GEVERS T. Image saliency by
isocentric curvedness and color[C]. IEEE 12th International
Conference on Computer Vision, Kyoto, Japan, 2009:
2185-2192. doi: 10.1109/ICCV.2009.5459240.

LUO Ye, YUAN Junsong, XUE Ping, et al. Saliency density
maximization for efficient visual objects discovery[J]. IEEE
Transactions on Circuits and Systems for Video
Technology, 2011, 21(12): 1822-1834. doi: 10.1109/
TCSVT.2011.2147230.

FENG Jie, WEI Yichen, TAO Litian, et al. Salient object
detection by composition[C]. IEEE International Conference

on IEEE Computer Vision. Barcelona, Spain, 2011:


http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230

FE11

AR A R PRI A SSD e A Y

2561

(6]

[7]

(8]

(9]

(10]

(11]

(12]

1028-1035. doi: 10.1109/ICCV.2011.6126348.

YILDIRIM G and SUSSTRU S. FASA: Fast, accurate, and
size-aware salient object detection[C]. Asian Conference on
Computer Vision, Singapore, 2014: 514-528. doi:
10.1007/978-3-319-16811-1 34.

REN Shaoqging, HE Kaiming, GIRSHICK R, et al. Object
detection networks on convolutional feature maps[J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence,
2017, 39(7): 1476-1481. doi: 10.1109/TPAMI.2016.2601099.
REDMON J, DIVVAL S, GIRSHICK R, et al. You only
look once: Unified, real-time object detection[C]. IEEE
Conference on Computer Vision and Pattern Recognition,
Las Vegas, USA, 2016: 779-788. doi: 10.1109/CVPR.
2016.91.

REN Shaoqing, HE Kaiming, GIRSHICK R, et al. Faster 1-
cnn: Towards real-time object detection with region
proposal networks[J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2017, 39(6): 1137-1149.
doi: 10.1109/TPAMI.2016.2577031.

ZHANG Jianming, SCLAROFF S, LIN Zhe, et al.
Unconstrained salient object detection via proposal subset
optimization[C]. IEEE Conference on Computer Vision and
Pattern Recognition, Las Vegas, USA, 2016: 5733-5742. doi:
10.1109/CVPR.2016.618.

ERHAN D, SZEGEDY C, TOSHEV A, et al. Scalable
object detection using deep neural networks[C]. IEEE
Conference on Computer Vision and Pattern Recognition,
Columbus, USA, 2014: 2155-2162. doi: 10.1109/CVPR.
2014.276.

LIU Wei, ANGULEVO D, ERHAN D, et al. SSD: Single
shot multibox detector[C]. European Conference on
Computer Vision, Amsterdam, Netherlands, 2016: 21-37.
doi: 10.1007/978-3-319-46448-0_ 2.

LONG J, SHELHAMER E, DARRELL T, et al. Fully
convolutional networks for semantic segmentation[J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence,

2017, 39(4): 640-651. doi: 10.1109/TPAMI.2016.2572683.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

CAI Zhaowei, FAN Quanfu, FEIRS R S, et al. A unified
multi-scale deep convolutional neural network for fast object
detection[C]. European Conference on Computer Vision,
Amsterdam, Netherlands, 2016: 354-370. doi: 10.1007/978-
3-319-46493-0_22.

HE Kaiming, ZHANG Xiangyu, REN Shaoqing, et al.
Spatial pyramid pooling in deep convolutional networks for
visual recognition[J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2015, 37(9): 1904-1916.
doi: 10.1109/TPAMI.2015.2389824.

ZHANG Jianming, MA Shugao, SAMEKI M, et al. Salient
object subitizing[C]. IEEE Conference on Computer Vision
and Pattern Recognition, Boston, USA, 2015: 4045-4054.
doi: 10.1109/CVPR.2015.7299031.

CHENG Mingming, MITRA N J, HUANG Xiaolei, et al.
Global contrast based salient region detection[J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence,
2015, 37(3): 569-582. doi: 10.1109/TPAMI.2014.2345401.
YAN Yijun, REN Jinchang, SUN Genyun, et al.
Unsupervised image saliency detection with gestalt-laws
guided optimization and visual attention based
refinement[J]. Pattern Recognition, 2018, 7, 9(7): 65-78. doi:
10.1016/j.patcog.2018.02.004.

LI Guanbin and YU Yizhou. Visual saliency detection based
on multiscale deep CNN features[J]. IEEE Transaction on
Image Processing, 2016, 25(11): 5012-5024. doi:
10.1109/T1P.2016.2602079.

LI Guanbin and YU Yizhou. Deep contrast learning for
salient object detection[C]. IEEE Conference on Computer
Vision and Pattern Recognition, Las Vegas, USA, 2016:
478-487. doi: 10.1109/CVPR.2016.58.

REM: L, 19765, RIFUR, EEOTTTROVE RS BALE

R S HBOR . R L.

AR 2, 19928, Wi, BT AN ER AL
BhRRR. B, 19944F4E, BILAE, RS IA KR AL


http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1016/j.patcog.2018.02.004
http://dx.doi.org/10.1109/TIP.2016.2602079
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1016/j.patcog.2018.02.004
http://dx.doi.org/10.1109/TIP.2016.2602079
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1016/j.patcog.2018.02.004
http://dx.doi.org/10.1109/TIP.2016.2602079
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TCSVT.2011.2147230
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2601099
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2577031
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2016.2572683
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2015.2389824
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1109/TPAMI.2014.2345401
http://dx.doi.org/10.1016/j.patcog.2018.02.004
http://dx.doi.org/10.1109/TIP.2016.2602079

