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® AT BN FFIERIE
o Gist4: mRrIE(1ICV2003). 2 R (CVPR2000,CVPR2003). 14345 4 (CVPR2006,CVPR2010) .
2% 8] 4 R (BMVC2006,11CV2007) . BB AT (TPAMI2010),
o FET-CNNFIA EAFAE(NIPS2012) JE T H FRA6 I ) 5 5 4F 4iF (ECCV2014)

O ERWA TR (Rl RS . A S SRR |
i * Laptey, Ivan. Improvements of Object Detection Using Boosted Histograms. In BMVC. 2006. i
i * He, Kaiming; Zhang, Xiangyu; Ren, Shaoqing, et al. Spatial Pyramid Pooling in Deep Convolutional i
i Networks for Visual Recognition. TPAMI. 2015. |
i * Deng, Jia; Berg, Alexander C.; Li, Fei Fei. Hierarchical semantic indexing for large scale image i
| retrieval. In CVPR. 2011.
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* ILSVRC (VGGnet, overfeat, Googlenet, ResNet)

e Ciresan, Dan C.; Meier, Ueli; Schmidhuber, J. U. Rgen. Multi-column deep neural networks for
image classification. In CVPR. 2012

* Felzenszwalb, Pedro F.; Girshick, Ross B.; Mcallester, David A., et al. Object Detection with
Discriminatively Trained Part-Based Models. TPAMI. 2010.

* Zhang, Ning; Donahue, Jeff; Girshick, Ross B., et al. Part-Based R-CNNs for Fine-Grained Category
Detection. In ECCV. 2014.

» Karpathy, Andrej; Toderici, George; Shetty, Sanketh, et al. Large-Scale Video Classification with
Convolutional Neural Networks. In CVPR. 2014

* Zhao, Rui; Ouyang, Wanli; Li, Hongsheng, et al. Saliency detection by multi-context deep learning.
In CVPR. 2015.
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® 4 J5VE (Sparse Coding\Bag of Features)
* Yang, Jianchao; Yu, Kai; Gong, Yihong, et al. Linear spatial pyramid matching using sparse coding
for image classification. In CVPR. 2009.
* Lazebnik, Svetlana; Schmid, Cordelia; Ponce, Jean. Beyond Bags of Features: Spatial Pyramid
Matching for Recognizing Natural Scene Categories. In CVPR. 2006.

@ /ﬁﬁf“ > BRHEL N (Convolutional Neural Network)

* Krizhevsky, et al. Hinton, Imagenet classification with deep convolutional neural networks, In NIPS.
2012.

e Ciresan, et al., Multi-column deep neural networks for image classification. In CVPR. 2012.

 Simonyan, K. and A. Zisserman, Very Deep Convolutional Networks for Large-Scale Image
Recognition. arXiv2014.

» Szegedy, et al., Going Deeper with Convolutions, In CVPR. 2015.

* He, K., et al., Delving Deep into Rectifiers: Surpassing Human-Level Performance on ImageNet
Classification, arXiv 2015.

® SCHEIR

* RelLUs/pRelLU(arXiv2015), Dropout(NIPS2012), Maxout(arXiv2013), NIN(arXiv2014)
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i ® PASCAL VOC2007/2009/2012

i * Sermanet, Pierre; Eigen, David; Zhang, Xiang, et al. OverFeat: Integrated Recognition, Localization
| and Detection using Convolutional Networks. arXiv 2013.

i * R. Girshick, J. Donahue, T. Darrell, and J. Malik. Rich feature hierarchies for accurate object
| detection and semantic segmentation, CVPR 2014

i * He, Kaiming; Zhang, Xiangyu; Ren, Shaoqing, et al. Spatial pyramid pooling in deep convolutional
: networks for visual recognition, PAMI 2015.

i * Ross Girshick, Fast-RCN, In /ICCV. 2015

i * Ren, Shaoqing; He, Kaiming; Girshick, Ross B., et al. Faster R-CNN: Towards Real-Time Object
: Detection with Region Proposal Networks. In NIPS. 2015.

i  Redmon, Joseph; Divvala, Santosh Kumar; Girshick, Ross B., et al. You Only Look Once: Unified,
| Real-Time Object Detection. In CVPR. 2016.

i * Liu, Wei; Anguelov, Dragomir; Erhan, Dumitru, et al. SSD: Single Shot MultiBox Detector. In ECCV.
: 2016.

® [XHEW
RPN(NIPS2015), Objectness (1JCV2013), BING (CVPR2014), Selective Search (IJCV2013), EdgeBoxes
(ECCV2014), MCG (CVPR2014), DeepBox (arXiv2015)

Xinyu Ou | ouxinyu@hust.edu.cn Huazhong University of Science and Technology



BEFREZIM_ LT OEXAR TN RS DA

ERIMAFTINIA

FRMEY O EgS%  BEeN  EBESE EgRR
O O O O O

0@@ il
* Long J, Shelhamer E, Darrell T. Fully convolutional networks for semantic segmentation. arXiv 2014.
* Dai, Jifeng; He, Kaiming; Sun, Jian. Convolutional feature masking for joint object and stuff
segmentation. In CVPR. 2015
* Chen, Liang Chieh; Papandreou, George; Kokkinos, et al. DeeplLab: Semantic Image Segmentation
with Deep Convolutional Nets, Atrous Convolution, and Fully Connected CRFs. CoRR. 2016.

® Iy sfiEth
* Zhou, Bolei; Khosla, Aditya; Lapedriza, A. Gata, et al. Places: An Image Database for Deep Scene
Understanding. CoRR. 2016.
 Zhou, Bolei; Zhao, Hang; Puig, Xavier, et al. Semantic Understanding of Scenes through the
ADE20K Dataset. CoRR. 2016.

LN 3
* Guo, Dong; Sim, Terence. Digital face makeup by example. In CVPR. 2009.
* Tong, Wai Shun; Tang, Chi Keung; Brown, Michael S., et al. Example-Based Cosmetic Transfer. In

CGA. 2007.
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o L5751k
* SIFT/BOW/VLAD/LSH/Sparse-coding/...
® RE¥]
* Artem Babenko, et al., Neural Codes for Image Retrieval, In ECCV. 2014
» Ali Sharif Razavian, et al,. CNN Features Off-the-Shelf: An Astounding Baseline for Recognition, In
CVPR 2014
Wan, Ji; Wang, Dayong; Hoi, Steven Chu Hong, et al. Deep Learning for Content-Based Image

Retrieval: A Comprehensive Study. In ACMMM. 2014.

* Gong, Y., et al., Multi-scale Orderless Pooling of Deep Convolutional Activation Features. In ECCV.
2014.

* Hanjiang Lai, Yan Pan, Ye Liu, Shuicheng Yan. Simultaneous Feature Learning and Hash Coding with
Deep Neural Networks, In CVPR. 2015

* Exploiting Local Features from Deep Networks for Image Retrieval, In CVPRW. 2015

* Deep Semantic Ranking Based Hashing for Multi-Label Image Retrieval, In CVPR. 2015
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* 2-2 ANPPHLIREE /LA Jm LN SCE B O PEREVEAY . SESGEE T = R T TR L Y 4% 45 #)
Alexnet™], VGG16BIfll GoogLeNet"l, J{L Sensitive B ¢ k.

S00 S01 S02 S0102 | BfimliikE (ZF)
Alexnet 99.0 73.23 57.9 91.8 32
Baseline VGG16 99.3 80.0 72.9 93.9 1454
GoogLeNet | 98.6 67.0 728 92.3 101.2
Alexnet 99.3 79.0 74.5 94.1 47
Global-Context | VGG16 99.5 85.2 80.8 95.9 158.5
GoogleNet | 994 §1.7 775 94.8 117.6

. S00: EWEME, sol: WAEE, s02: A )IAEEE, s0102: AEE (S01+S02)

[3] Simonyan, Karen; Zisserman, Andrew. Very Deep Convolutional Networks for Large-Scale Image Recognition. CoRR. 2014.
[4] Szegedy, Christian; Liu, Wei; Jia, Yangqing, et al. Going deeper with convolutions. In CVPR. 2015.

[23] Krizhevsky, Alex; Sutskever, llya; Hinton, Geoffrey E. ImageNet classification with deep convolutional neural networks. In
NIPS. 2012.
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(c) &15EHR (S01) (d) 2 LAEEHR(S02)

& 2-5 3K s AE DY e A B AE | F1-Score VEAL &5 9. Ca-b) 203 s 1B EM% (S00)
F AN (S0102) AE 4 DN LidPERE. Hrt, Sensitive B AE T 1425 S0102 J& 2450
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#£ 2-3 L LN R DU B AE PR VRS

F1-Score
S00 S01 S02 S01+S02
Global-Content 99.5 85.2 80.8 95.9
. Local-Content (t=0.99) 94.6 19.8 9.8 152
Sensifive
Cross-Content (t=0.99) 95.5 20.0 9.8 15.5
Multi-Content (w=0.47) 99.5 85.3 80.9 95.9
Global-Content 83.0 78.2
Local-Content (t=0.3) i 79.2
NPDI
Cross-Content (t=0.3) 78.6 80.1
Multi-Content (w=0.32) 85.2 85.3
Global-Content 82.6 78.9
Local-Content (t=0.2) 66.0 70.4
DMCV
Cross-Content (t=0.2) 66.6 7.1
Multi-Content (w=0.27) 82.3 80.4
Global-Content 974 71.8
_ Local-Content (t=0.6) 96.6 63.1
Cross-Content (t=0.6) 9715 63.7
Multi-Content (w=0.48) 975 74.7

TE: S00: 1EF &%, Sol: ARG, so2 A )JLAT KM, S0102: A K% (S01+S02)
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SCIOER: £ ETNEERIE
# 24 DMCNet U5 =A% UBRUE Sensitive R4 T AOMEE V(525

ik H e = W F1-Score TSR
SO1 S02 S0102] SO1 S02 S0102] SO1 S02 S01021 L2 L3
AGNet 80.2 564 860|559 929 988 ]| 659 702 920 ] 983 96.3

Incremental Learning| 58.7 26.5 685 ] 143 30.0 358 | 23.0 281 470]| 751 723
Baseline-VGG16 | 834 626 892|769 874 99.1 800 729 939|987 969
DMCNet 88.0 73.9 934|826 893 987|853 809 959|991 978

# 2-5 DMCNet B85 =A3F LU B 7 = HAR 2 EAiz A PERE PR Al 25

S g S o @;; | M FLSeore
= N | il AN | il RN
AGNet 88.3 69.8 74.7 85.6 80.8 76.9 79.0
Incremental Learning 76.2 51.6 71.8 57.2 73.9 54.3 63.9
NPDI Baseline-VGG16 92.2 64.0 71.9 89.2 80.8 74.5 78.1
DMCNet 85.0 85.5 85.4 85.1 85.2 85.3 85.3
AGNet 87.0 65.7 71.9 833 78.7 735 76.4
MG Incremental Learning | 23.0 86.9 63.9 52.8 33.8 65.7 54.8
Baseline-VGG16 91.0 333 58.0 78.6 70.8 46.8 62.3
DMCNet 86.0 76.8 78.9 84.4 82.3 80.4 81.4
AGNet 99.8 49.2 94.4 96.9 97.0 65.8 94 .4
SPD Incremental Learning 78.9 40.3 91.8 18.4 84.9 252 74.8
Baseline-VGG16 99.9 49.9 94.4 99.3 97.1 66.4 94.6
DMCNet 99.3 63.1 95.8 91.7 97.5 74.7 95.4
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