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[2016]
m Hirokatsu Kataoka, Yudai Miyashita, Tomoaki Yamabe, Soma Shirakabe, Shin'ichi Sato, Hironori Hoshino,
Ryo Kato, Kaori Abe, Takaaki Imanari, Naomichi Kobayashi, Shinichiro Morita, Akio Nakamura,
"cvpaper.challenge in 2015 - A review of CVPR2015 and DeepSurvey", arXiv pre-print 1605.08247, 2016.

m Hirokatsu Kataoka, Soma Shirakabe, Yudai Miyashita, Akio Nakamura, Kenji Iwata, Yutaka Satoh, "Semantic
Change Detection with Hypermaps", arXiv preprint arXiv:1604.07513, 2016.

[2015]

m A ET™EX WWIER, BBERE, (dE—, EE/SEH, NERE, MEER, SEET, MWME
#FHEIE—ER, hABA4, "cvpaper.challenge in CVPR2015 -CVPR2015 D& & &-", /N2 — 385 - )‘74
TEFZHREE (PRMU) ,2015.

m Tomoaki Yamabe, Yudai Miyashita, Shin'ichi Sato, Yudai Yamamoto, Akio Nakamura, Hirokatsu Kataoka,
"What is an Effective Feature for a Detection Problem? -Feature Evaluation in Multiple Scenes-", IEEE

International Conference on Systems, Man, and Cybernetics (SMC), 2015.
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DeepSurvey B

Hirokatsu Kataoka, Yudai Miyashita, Tomoaki Yamabe, Soma
Shirakabe, Shin'ichi Sato, Hironori Hoshino, Ryo Kato, Kaori Abe,
Takaaki Imanari, Naomichi Kobayashi, Shinichiro Morita, Akio
Nakamura

5/26/2016 cs.CV | ¢s.LG | cs.MM | cs.RO

Survey Paper

The "cvpaper.challenge" is a group composed of members from AIST, Tokyo Denki Univ.
(TDU), and Univ. of Tsukuba that aims to systematically summarize papers on computer
vision, pattern recognition, and related fields. For this particular review, we focused on
reading the ALL 602 conference papers presented at the CVPR2015, the premier annual
computer vision event held in June 2015, in order to grasp the trends in the field. Further,
we are proposing "DeepSurvey" as a mechanism embodying the entire process from the
reading through all the papers, the generation of ideas, and to the writing of paper.

Control of Memory, Active Perception, and Action in 6050912601 pdf
" show similar papers

Minecraft

Junhyuk Oh, Valliappa Chockalingam, Satinder Singh, Honglak Lee

5/30/2016 cs.Al | cs.CV | cs.LG
ICML 2016

related fields. As the first step of this endeavor, we
undertook to read all the 602 papers accepted dur-
ing the CVPR2015 [1,2,3,4,5,6,7,8,9,10,11,12,13,14,
15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,
33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,
51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,
69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84, 85,86,
87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,
104,105,106,107,108,109,110,111,112,113,114,115,116,
117,118,119,120,121,122,123,124,125,126,127,128,129,
130,131,132,133,134,135,136,137,138,139,140,141, 142,
143,144,145,146,147,148,149,150,151,152,153,154,155,
156,157,158,159,160,161,162,163,164,165,166,167,168,
169,170,171,172,173,174,175,176,177,178,179,180, 181,
182,183,184,185,186,187,188,189,190,191,192,193,194,
195,196,197,198,199,200,201,202,203, 204,205, 206,207,
208,209,210,211,212,213,214,215,216,217,218,219, 220,
221,222,223,224,225,226,227,228,229,230,231,232,233,
234,235,236,237,238,239,240,241,242,243,244, 245,246,
247,248,249,250,251, 252,253,254, 255,256,257, 258, 259,
260,261,262,263,264,265,266,267,268,269,270,271,272,
273,274,275,276,277,278,279,280,281,282,283,284, 285,
286,287,288,289,290,291,292,293,294, 295,296,297, 298,
299,300,301, 302,303,304, 305,306,307,308,309,310,311,
312,313,314, 315,316,317,318,319,320,321,322,323,324,
325,326,327,328,329,330,331,332,333,334,335,336,337,
338,339,340,341,342,343,344,345,346, 347,348, 349, 350,
351,352,353,354, 355, 356,357,358, 359, 360,361,362, 363,
364,365,366,367,368,369,370,371,372,373,374,375,376,
377,378,379,380,381,382,383,384, 385, 386,387, 388, 389,
390,391, 392,393,394,395,396,397,398, 399, 400,401,402,
403,404,405,406,407,408,409,410,411,412,413,414,415,
416,417,418,419,420,421,422,423,424,425,426,427 428,
429,430,431,432,433,434,435,436,437,438,439,440,441,
442,443,444,445,446,447,448,449,450,451,452,453,454,
455,456,457,458,459,460,461,462,463,464, 465,466,467,
468,469,470,471,472,473,474,475,476,477,478,479,480,
481,482,483,484,485 486,487,488, 489,490,491,492,493,
494,495,496,497,498,499, 500,501,502, 503,504, 505, 506,
507,508,509,510,511,512,513,514,515,516,517,518,519,
520,521,522,523,524,525,526,527,528,529,530,531,532,
533,534,535,536,537,538,539,540,541,542,543,544,545,
546,547,548,549,550,551,552,553,554, 555,556,557, 558,
559,560,561,562,563,564,565,566,567,568,569,570,571,
572,573,574,575,576,577,578,579,580,581,582,583,584,
585,586,587,588,589,590,591,592,593,594, 595,596, 597,
598,599,600,601,602]. This review summarizes all the
papers of CVPR2015 we read as the first project of
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AL

Erhan, Vincent Vanhoucke, Andrew Rabinovich Anton van den Hengel,
Chris Russell, Anthony
Dick, John Bastian,
Daniel Pooley, Lachlan
Fleming, Lourdes

Agapito
1505 Understanding Image Representations by Measuring 1505 SUN RGB-D: A RGB-D
Their Equivariance and Equivalence Scene Understanding
Karel Lenc, Andrea Vedaldi Benchmark Suite

Shuran Song, Samuel P.
Lichtenberg, Jianxiong

Xiao
1505 Deep Neural Networks Are Easily Fooled: High 1505 Small-Variance
Confidence Predictions for Unrecognizable Images Nonparametric
Anh Nguyen, Jason Yosinski, Jeff Clune Clustering on the

Hypersphere

Julian Straub, Trevor
Campbell, Jonathan P.
How, John W. Fisher Il

Monday June 8, 10:10am-12:30pm

Poster Session
1505 Going Deeper With C

Christian Szegedy, Wei Liu, Yangqing Jia, Pierre Sermanet, Scott Reed, Dragomir Anguelov,
Dumitru Erhan, Vincent Vanhoucke, Andrew Rabinovich

1506 | Propagated Image Filtering
Jen-Hao Rick Chang, Yu-Chiang Frank Wang

1506 Web Scale Photo Hash Clustering on A Single Machine
Yunchao Gong, Marcin Pawlowski, Fei Yang, Louis Brandy, Lubomir Bourdev, Rob Fergus

150 Expanding Object Detector's Horizon: Incremental Learning Framework for Object Detection
in Videos
Alina Kuznetsova, Sung Ju Hwang, Bodo Rosenhahn, Leonid Sigal

1506 | Supervised Discrete Hashin
Fumin Shen, Chunhua Shen, Wei Liu, Heng Tao Shen

1505 | What do 15,000 Object Cat: es Tell Us About Classifying and Localizing Actions?
Mihir Jain, Jan C. van Gemert, Cees G. M. Snoek

1508 Landmarks-Based Kernelized Subspace Alignment for Unsupervised Domain Adaptati
Rahaf Aljundi, Rémi Emonet, Damien Muselet, Marc Sebban

_CVPR Challenge (602)
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Alex Krizhevsky, llya Sutskever, Geoffrey Hinton, “ImageNet Classification with Deep Convolutional

Neural Networks”, in NIPS2012.

Keywords: Deep Learning, AlexNet, ImageNet
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BEICLE N TDeeplc Ufc. BEMICIIANE, BEHAH
B 7-UYJE £HAEBEVWSHEH. ILSVRC20120
Fr LYIILBWT, top-5 error rateh’16.4% T - Ic.

Links

o
http://www.cs.toronto.edu/~fritz/absps/imagenet.pdf
d—K:

http://caffe.berkeleyvision.org/
EE-N
http://www.cs.utoronto.ca/~hinton/
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1000

27 3 1 3\ -
b l E
55
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2048

204l i Max = Max pooling 2048
of 4 pooling pooling
3

E

Figure 2: An illustration of the architecture of our CNN, explicitly showing the delineation of responsibilities
between the two GPUs. One GPU runs the layer-parts at the top of the figure while the other runs the layer-parts
at the bottom. The GPUs communicate only at certain layers. The network’s input is 150,528-dimensional, and
the number of neurons in the network’s remaining layers is given by 253,440-186,624-64,896-64,896-43,264—
4096-4096-1000.

ﬁ% | Model Top-1 (val) | Top-5 (val) | Top-5 (test)
SIFT + FVs [7] = = 26.2%
, . . TCNN 10.7% 182% —
REFEE(SIFTHFVS)IC R B E10%U ED SCNNs 3% [ I64% | T64%
A N ~ = ~ ) A .6% —
BERLNARSNS. AOMDFMLE 7 CNNs* 36.7% 15.4% 153%

RTH3.

Table 2: Comparison of error rates on ITLSVRC-2012 validation and
test sets. In italics are best results achieved by others. Models with an
asterisk* were “pre-trained” to classify the entire ImageNet 2011 Fall
release. See Section 6 for details.



RL7?

FEDODEMFIEDELSITHEZIE
EARMICITEH
— &I KEDT

KU S IR XD HNILRERREFRATH S
TJLA VR M—=2UTI2ES
BELETA T4 T7~OREEMITIZED
SR X TR

&



CVHAED ML Y K (201678 %#)




@CVPR2015 STERED wush ooee

it RECONSTRUCTION _ ysar

i lﬁﬁl’” nEEpm"ﬁﬁf":m
_ TN
O MR )
g 10TION wsu M G
e FAST RETRIEVAL OPTIMIZATION PREDICTION  STRUCTURE EFORMARLE S

o st JEPTH
SEGMENTATIONMooe. PG A0 R
ol MATCHIN %ﬁ%%%}%ﬁllllﬂfx ﬁs
CONVOLUTIONALEE

e HUMaN 58 Al:“lmnnaie” . RGESEAL
e A = ISING o &=

b SEMANTIC NETWORRSPsE oo s

S 22 SN ELIRAL REPRESENTATION
=N irm:lmrv.!mfﬂ!!"‘ b

MESS’&TP& sc“!s SUPERVISED 0arrinov




@CVPR2016

swuummlsnfi'lf;@rl|I g .
1 !

SEENE et 58 BT g £ e FED 58
supervisen MULTI = ! = g0 IDE0S & 55 EIIKEFHBIEII STRUCTURED

=1
g SALARITY VSR s
4 —
=

nﬁi“ﬁ'f'i'ﬁﬁ""" il &l UBJECT:E.

TMNQ!I

NVOL IITIIINMI\IEIIHAWI""VIIIEII!

uscuunm ! i o s = E““Iglmﬂﬂ
= - A n N I N n zrg&}gﬂig&ﬁm
REPRESENTATIONS !E e & !
ut ""' = T INpLEMcN £
NETWIIIIH pomain SCALE staucruae

oy MllIIllN
“wu SCENES

IIEI:IIENITIIII\!

INAAGE 2L THORRS ™

wany WSO SENANTIC
= GLASSIFICATION "= "=



F—— R

- REFE, BERZRHE

- PIARTRH

R UT A ETA T3y
- B R BIAEAT

- 3RIT

T INr—=vay



Hd
il

FE

BEMAAH—21—F )Ly ;b (CNN)
BEHIAHEFEIEIND T4 ILR ) DTIZK Y HFEmH

- T—=J 2 TICKYRETNDOEELZR/MRICHIZ 5

- BAAH - T—) T DBYRLIZKY BN SEEZA
- EFEEEICLYEFHZTZERIE

T irid e R

~_ T n ECOEOOEOROOBE G-

1 RADHM ] R |
1 S TR [ )RRy
B 8 1 I 1 S O T L e
\ « B O S CCE ORI N S e
< o o« | < ] [
! O O e
v ol (1 Ol = e [ ] ree

R e R L e

S ISIS SRR . .

https://www.youtube.com/watch?v=zj JIVqWKIM



RELEOE

N/ E)‘b
= E] %

E R DFEAMERIZME L

— 20128 MILSVRCIZ TDeep Learningh® A Fl

— 2016FI/EL,0000 T A7

MEIZT3.08%ND IS5 —=FK

BERREDAE LY, MARE T A T—2 3 U/ BRINGNR BER
A R/ AI$RAE/ 3R/ 1 A S AR EICIGH

Revolution of Depth 2.2

A
\

16.4

11.7

\
[ 22 layers ‘ ‘ 19 Iayers

3 ) l I : Iayers

ILSVRC'15  ILSVRC'14  ILSVRC'14  ILSVRC'13  ILSVRC'12  ILSVRC'11  ILSVRC'10
ResNet GoogleNet VGG AlexNet

shallow

ImageNet Classification top-5 error (%)

Kaiming He, Xiangyu Zhang, Shaoging Ren, & Jian Sun. “Deep Residual Learn

ing for Image Recognition”. CVPR 2016.
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AlexNet [OKrlzhevsky-l- ILSVRCZOI;;]J
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Region with CNN (R-CNN)A\¥{k+& H D S BR (+
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— Fast R-CNNTIEEMAIAHT Y TE#HEF L THA
— Faster R-CNN T X E# S #H B 1A £ CNNNIZ TETT

g7 roplanctmo, |

-+ person? yes_|

Q|tvmoni-t0f‘7 no. |
1. Input 2. Extract region 3. Compute 4. Classify
image  proposals (~2k) CNN features regions

R-CNN [Girshick+, CVPR14] 0.021fps

s bbox l 2k scores | ’ 4k coordinates ] <@mm  Kanchor boxes
softmax regressor clslaycr\ t reg layer
Rol
pooling ¢ " % er
layer @_ﬁfﬁ t
Rol feature E
: il | feature map vector ., uoch ko N i - \
Fast R-CNN [Girshick, ICCV15] 3. lfps Faster R- CNN [Ren+, NIPSIS] 5. Ofps
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— AZ-Net (~30fps): PEIBHLEREILK, FHMEIZK Y &FEE
— YOLO (30 ~ 150fps): 7 A v HENZ &k BEEH

Our AZ-Net

The region is divided into 5 sub-
regions whenever the zoom indicator
is high, suggesting existence of small
object instances.

The adjacency
prediction retrieves
objects that are close
to the anchor in terms
of size and location.

‘ |
AZ-Net [Lut, CVPR16] 30fps YOLO [Redmon+, CVPR16] 30~150fps
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https://www.youtube.com/watch?v=WZmSMkK9VuA

| 2007 | 200 | 2012

R-CNN [CVPR14] 0.021 fps 58.8 53.7 53.3
R-CNN+ [PAMI15] 66.0 62.9 62.4
Fast R-CNN [ICCV15] 3.1 fps 70.0 68.8 68.4
Faster R-CNN (VGGNet) [NIPS15] 5.0 fps 73.2 - 70.4
Faster R-CNN (Resnet) [CVPR16] 5.0 fps? 85.6 - 83.8

YOLO (Model Fusion) [CVPR16] 30 ~ 150 fps 75.0 - 70.7
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Fully Convolutional NetwoOrks (FCN) [Long+, CVPR15] P
EOREL 45~y T+#5HE
32x upsampled
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Hypercolumns, FCN, SegNet

forward /inference

backward/learning

Convolutional
Network

Hypercolumn

21

Fully Convolutional Networks (FCN)
[Long+, CVPR15]
BEHAHI Y TN DET AV MERETT

Hypercolumns [Hariharan+, CVPR135]

~ Z [k =, 24 ) Zp $hk A
E 7:5~ é BE E 0) E.J"ﬁﬁ ~ v 7 % ﬁ‘\l:l A Convolution with trainable decoder filters +

a/ 0/0/0 Xy | Xz X3 |Xg | [Y1|Y2|Y3|Va

. 0,0 b 0. Xs | X6 | X7 | X8 YS'.Vé Y7|Ys

Convolutional Encoder-Decoder Output 000 4l %o |20 s uz| |99 Yo yua

c 000 X13 1&\ X15|X16 Y13/ Y14 Y15|Y16

Pooling Indices 1‘ z)ercltj)n;/::t:ic:]n —>.'\\ y
a|b| Max-pooling P piing g |\b |Dimensionality reduction
Y ¢ d| Indices ‘c|d
Encoder feature map
SegNet FCN
RGB Image I conv + Batch Normalisation + ReLU Segmentation
I Pooling I Upsampling Softmax

SegNet [Kendall+, arXiv15]
BEHAHER CHEETDIETE
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3D Dense CRF [Kundu+, CVPR16]
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Two-Stream CNN [Simonyan+, NIPS14]

Improved Dens\e \Traj\eigi\t)ries [Wang+, ICCV13] RGB & FlowlEi{8 5 AN & L-EE{ERE
BB E Y FLETFEIC & BRI o

Input video —> Trajectory extraction —> Trajectory pooling —> Fisher vector

Trajectory-pooled Deep-convolutional Descriptors (TDD)
[Wang+, CVPR15]
IDT + Two-Stream CNN
ENIRLE % AL TTwo-StreamD4FH < v TSR

Input video —> Convolution Layer —> Pooling Layer —> - —> Prediction



ActivityNet Challenge

ACTIVITYNET

Large Scale Activity Recognition Challenge

CLASSES UNTRIMMED VIDEOS PER CLASS ACTIVITY INSTANCES PER VIDEO VIDEO HOURS

B 52 D H 5 ETF1E
— 2007 5 A FERIREIZ TTop-1h388%, Top-3H¥96%
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— Deep Segmental Network[Z & U 43I 9 6 7 L— L Z B
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Ground truth EgoRetinal map Predicted trajectories
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Image gradients Keypoint descriptor

SIFT [Lowe+, IICV04]

M 5 Convolutional layers 3 fully-connected
> s ayers
fragsicit o 096 4096
besrreh T
((((((
55 ™
2 A
H B
e S
2 pooling B .
c Xaeenro | | Xacaps)

.....

DeCAF [Donahue+, ICML14]
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http://www.image-net.org/
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Real-time Reenactment
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To be continued 1n 2016...
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CVPR 2017
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From June 24th - June 30th
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