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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
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(1] SUN - Jianxiong Xiao, James Hays, Krista A. Ehinger, Aude Oliva, Antonio Torralba, “SUN Database:

Large—scale Scene Recognition from Abbey to Zoo”, in CVPR2010.

Keywords: Dataset, Scene Categorization, Benchmark, Recognition
BE F—5t It OBE

oS e s o e e . O—UBHICRET 539795 R, 130519 DERNEFNS.
I EA—FETIVIEBNTY —VRBBOT—IN=ATHD gl g r~—. LEBLIEMEIL, HOG, denseSIFT,

Scene UNderstanding (SUN) databaseZ 4@ . —BBBD®E  eir—gimilarity (ssim), LBP, GIST, texton?z &,
BELITT-.

#BR

RR—CDOEDEY. ETORHEERETIONREBENS L
FNETOYMRIEDT —2tYrTIEBBEYISADER S5 HY$IBALT=(38.0%). RLVNTHOG2x2 (27.2%), geometry texton hist (23.5%),
ANREABINTIAS, O— BETIRISEEEELASE ssim (22.5%), dense SIFT (21.5%)T&H>7=.
N TLVEMoT=. SUN databaseTlE, FNETHOT—Etvr%E
SHITHERSH, 397195 ADI—2%80, KEELT—4

I THS.
HOG https://halarchives—ouvertes.fr/inria-00548512/document
i GIST http://cvelmit.edu/scene understanding.html
Links SSIM
%ﬁxl\“_c/‘: 5 W w.resea gate.ne ' e a Jblicatio 0 6 Ma ing Loca
it fesbrouneduhavs/ozpers/sunndt DenseSIFT http://wyw.vision.caltech.edu/Image Datasets/Caitech101/ovor06b lana.odf

TOSHRR—T: =
http://vision.princeton.edu/projects/2010/SUN/ . . ~
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DNNHEHCLABTDEN[A]

— Perceptron, MLP, Neocognitron, BackProp, CNN
— DNNOYRTT D HIDEHERER: C (FEPFEDME R

o‘
\\ o® 3\?
x<© A e G\ ee® %
e?® o% 0 N Lo . o A
et RC PP O o) V\%o‘c\s "
o S I S S

F. Rosenblatt et al. “Principles of Neurodynamics: Perceptrons and the Theory of Brain Mechanisms” in 1961.
Rumelhart et al. “Learning representations by back-propagating errors” in Nature 1986.
K. Fukushima, “Neocognitron: A self-organizing neural network model for a mechanism of pattern recognition unaffected by shift in position”, in

1980
Y. LeCun et al. “Gradient-based learning applied to document recognition” in IEEE 1998.
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ILSVRCZ Fim & 9 DIEISRGkRI 5 X T \DItH

— AlexNet @EHFRER:HK 1 >/RILSVRC2012
« FE—BBAleXSTADRY NTJ— (H#HF AdDHintonNetlC 2> TS ?)

— BH=(C(dBelief Propagation, ReLU, SGD, Dropout’: &8
1572 DEEP(C 9 2Fdilih\io TSz
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https://www.youtube.com/watch?v=zj_JIVqQWK1M
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DNNQMBSCleE =
— ImageNet! (—INFEEE)
— NVIDIA! (ERIBRETED)

(1L}

http://www.image-net.org/

NVIDIA.

http://cvpr2017.thecvf.com/
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_ 20144EEN'S BEELDEL T B DB

- RPE (EICEMSERIT)

Revolution of Depth

152 layers
A
\
\
\
I 22 layers ‘ 19 Iayers I I

3.57

‘ 8 layers 8 Iayers shallow
ILSVRC'15 ILSVRC'14  ILSVRC'14  ILSVRC'13 ILSVRC'12  ILSVRC'11  ILSVRC'10
ResNet GoogleNet VGG AlexNet

ImageNet Classification top-5 error (%)

Kaiming He, Xiangyu Zhang, Shaoging Ren, & Jian Sun. “Deep Residual Learning for Image Recognit

R dIEResidual Network

EERE I?z“&?ﬁﬁle‘ry - [yi%)i%%l
P

VGGNet [Simonyan+, ILSVRC2014]
16/19/@R Y b, deeperET) lx@fl]u“ﬁ

\

1
1.4 T
1 .4 1 .='l|'||,=:ll=='=:"
snedhrhab i
1 Mt &

GoogleNet [Szegedy+ LSV C2014/CVPR2015]
ILSVRC2014 winner, 22[E€F)L
aYals mmm Ya¥s

N NN
B — 3 MM B

R EEEEEEE EEE R EEEEEEE R G

ResNet [He+, ILSVRC2015/CVPR2016]
ILSVRC2015 winner, 152f& ! (EBRTI(L103+HE )
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fth 5 X I\ DI
— R-CNN: ¥{ktet
—~FCN: N> T v oI AFT—2 3>
— CNN+LSTM: Ei5E7RIAS

-Stream CNN: EhEE35:5

L

(EBIERERs « BHIEBIE G0

ResNet + FRCNN
[He+, CVPR16]

https://lwww.youtube.co

m/watch?v=WZmSMkK9
VuA

PSPNet [CVPR17]

Spatial stream ConvNet
conv2 || conv3 || conv4 || conv5 || fullé full7
5x5x256 || 3x3x512 || 3x3x512 | | 3x3x512 || 4096 2048
] i stride 2 || stride 1 || stride 1 || stride 1 || dropout || dropout

> norm. pool 2x2
single frame pool 2x2

class
score

Temporal stream ConvNet fon
conv1 || conv2 || conv3 || conv4 || conv5 || fullé full7 f
TX7x96 || 5x5x256 || 3x3x512 || 3x3x512

3x3x512|| 4096 2048
stride 2 || stride 2 || stride 1 || stride 1 || stride 1 || dropout || dropout
norm. || pool 2x2 pool 2x2

multi-frame

Two-Stream CNN [Simonyan+, NIPS14
Show and Tell [Vinyals+, CVPR15] wo-Str [Simonyan-+, ]
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BRER - BIEFEANDIRAT

— GAN: BH¥E, Generator (G) &Discriminater (D
) WERWVLEWU D7) LR EHSRZ &Rk

— DQN: #8{tZZEF)L

ima.. - O ox
T T

o3 ":,. ‘h.
Video GAN [Vondrick+, NIPS16]
http://carlvondrick.com/tinyvideo/

https://www.youtube.com/watch?v=V1eYniJORnk
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DNNDOTI L —ADT—DORR~LZ(CJ U —X
— Caffe/Caffe2, Theano, Chainer, TensorFlow, Keras,

Torch/PyTorch, MatConvNet, Deeplearning4j, CNTK,
MxNet, Lasagne

(NEARE], ZDAZER)

—$%5(C, Caffel’E CTETHSCVICH T DDNNOIATE ILIEFR
[N\ e Y

S 4 PYTORCH

http://pytorch.org/docs/master/_static/pytorch-logo-dark.svg
Chainer

hitps://chainer.org/images/logo.png https://www.tensorflow.org/_static/image

s/tensorflow/logo.png

# HAKTI(LChainer ? EuroTl(dMatConvNet ? tHRMI(C(ETensorFlow ? OJ— REDMEh SKerasB X< E L
# HI)L—TTIIPyTorchTEFHFE—LTHE (Facebook THMAZLIIPyTorch, 047 ~dCaffe2)
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(DNN(&) ZRXI%5HEICHIR CTEBREAL

- HBEZWNET DITHDE DA

« DNNH#IEAN S8 DidEsEnl /YRR bz flCI D & ...

DenseNet [Huang+, CVPR17]
CVPR Best Paper

YOLO YOLOV2
batch norm? v v v v v v v v
hi-res classifier? v v v v v v v
convolutional? v v v v v v
anchor boxes? v v

new network? v v v v v
dimension priors? v v oV v
location prediction? v v oV v
passthrough? v oV v
multi-scale? v v
hi-res detector? v

VOC2007 mAP | 634 |65.8 69.5 69.2 69.6 744 754 76.8 78.6

YOLO_v2 [Redmon+, CVPR17]
CVPR Honorable Mention Award
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— T —INR—RADARMIE (L DIREINR
o [JZZRZWV! ]| EITDOFT—FEmERN?
« BEDHDT—H) DU—RFT—INEEETHDTEE
« FFL\SNIL/ SNIVEL S—HFTOFEZEERZGITHOS

# BOIN—TTEMERELLBIC [T—92E5FED] ZHIE
# ER - BEOIE, 7 /7—>3>2 0 00XFTVIETETIRDIENDAIR, HEITZER



CVPR201700&A] - ifdE (3/19)

— DNNOO#&RR (CmIFTZhRFT
- hEEOZESEZEE (e.g. Network Dissection)
- S X[EIDIREFRZEHESD (e.g. Perturbation)
« fMDESH SEERRI I DR ERSNIZ (Deep Learning
Human Mind; TX)

Learning feature representation

from EEG signals EEG manifold learning

EEG Brain Signals [ N\
N e

m=) Class: Dog

Reading the mind

!
ENCODER
!
e
!

4l CLASSIFIER

>

EEG features regression for i
automated image classification 7 e

> Class: Dog

CNN
REGRESSOR
\_ et

capabilities to machines

Transfer human visual

EEG manifold regression
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— RKIRIRIXF B =X T DICHDIAR
- Weakly Supervised Learning(C KB LB S (CEUS O]BETSR
BEm—4 (BERENL, Vv IirE) henFEE (214)
o CGIRREMBANTINREZS—SHZLER (FRLEE, BERIDT)
« KDEFT—FHIHEWALT—HFZGANRE(CKDAER
« SN)UELT—FICTINIILZMHS LR SZESR (Self-supervised)
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- IRYU L —LFT—HIN\DBEAT
- IRUZ—LFT—H &, BEffixyZERNSH UL VRTTZEEN]
- BIFZESHRLEZM (XY2) , BESMTEZSOEBES (XYT) %
. BRINRT —SOFEORFEE T (HEDTND

ACTIVITYNET

6766 / 13220 28108 306245 1M/ 8M

51/ 101 200 400 487 / 4716

Figure 1. Example reconstructed spaces in ScanNet annotated with
instance-level object category labels through our crowdsourced
annotation framework.
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— GAN/DQN®DZNRHYIEFI

« Apple: &5 —7% (Synthetic Data) & J7)LICT BLHAZEA
ULTCTUZIVERE R THDHVEWVERNEZEHRT D (Best Paper
)

- Google: RX1 > Z#a%ZGANTELR
« Snap&Google: BRI D/INS A - ZtEEZ T ITD
o AT AT IRE

Synthetlc Refined

Real vs Refined — ‘Jh

Unlabeled real
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— R < FRDDENINDHD

- Computational Photography, 5 XS#aZFDHECV

« FE/ZDeep LearninghM A DIAATWLRLY (EWVWDHDASRKRKTER
WDBFEEBEA3AHD!)

- Machine Learningdttw >3 > ELEE U TAZEDD IRV (= Btz
et 9 DoJEEEE LD ?)

SO, (F(C) DNNZYSIRVWAFTOA A E LT ?
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— R /R LEEGR S (B D
- Speed/Accuracy Trade-off (Google)
- HPPatch: BFFHEDNR> FY—J SRIELLER

40
Faster R-CNN w/ResNet, Hi Meta Architecture
Res, 50 Proposals . Faster RCNN . R-FCN ’ SSD
- WSS WES TR SEE Em S W= = '?\. ————— ,f‘jl- -— —
35 Recnw/ e -— 0® ® @ @
ResNet, Hi Res, ” O o /
100 Proposals "‘f\,

Faster R-CNN w/Inception

30 - Resnet, Hi Res, 300
l-. O ‘%5 ) Proposals, Stride 8

S 4 ey

‘/ \I 4

o @
<
E @
ik o® =
[
>
O Feature Extractor
20 O Inception Resnet V2
@ Inception V2
SSD w/Inception V2, Lo Res @ Inception V3
15 SSD w/MobileNet, Lo Res MobileNet
@® Resnet 101
® VGG
10
0 200 400 600 800 1000

GPU Time
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- DDBRMRARE - ZHEEIRRY N —DZ 18k
« UNet, pix2pix

Input Boundaries

Labels to Street Scene Labels to Facade BW to Color

input ouput input output

____ Edges to Photo

Semantic Segmentation Semantic Boundaries

{
input output input output

Human Parts Detection
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- NILFE—HFIL - YILFH XD %S DNNAENN

« DNNAHMit - #E(CHU TV
— ResNetdDSkippingConnectionDpkIh %z =+ T ?
— GPUDEMEEE IFICATUIEKR) DFEKX?
- =5tV bDEZHK(L
~ ICHANRECER DT -5y hOHIRZZ (TN IR
s BRBDWEEDODED 1 -/ ZR/BELTHETDERD
— A4 NL%Z [Joint] THRERITDE...
» CVPR2017 211¥
» CVPR2016 16/%
» CVPR2015 174%
» CVPR2014 154%
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Fei-Fei Li Antonio Torralba
(Stanford Univ.) (MIT)
http://vision.stanford.edu/img/feifei2.jpeg http://web.mit.edu/torralba/www/assets/images/

antonioTorralbaS.jpg
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Heldiniconjunctionwith ILSVRC and COCO at ECCV 2016

ImageNet Large Scale Visual Recognition Challenges
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Transitional Action Recognition BMVC2016

Recognition of Transitional Action for Short-Term Action
Prediction using Discriminative Temporal CNN Feature

BMVC 2016 submission #007

H. Kataoka et al. “Recognition of Transitional Action for Short-Term Action Prediction using Discriminative Temporal CNN Feature” in BMVC, 2016.
(Acceprance rate: 39%)



Human Action Recognition without Human ECCVW2016
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'Detailed motion- o.nly humanq‘
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H. Kataoka et al. “Human Action Recognition without Human” ECCV 2016 Workshop Oral (Best Paper) & MIRU 2017 Oral.



Accelerated Images

ECCVW2016
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I I’ (1*-order diff.)

I’ (2"-order diff.)

Physics quantity
Input RGB Flow image Acceleration image
Stream Spatial-stream Temporal-stream Acceleration-stream

H. Kataoka et al. “Motion Representation with Acceleration Images” in ECCV 2016 Workshop, 2016.




Semantic Change Detection arXiv2016

SR Z L ZIER D
—-BERWIICIE TZEE] + Y>> Ta v IoteId A FT—
>3]

- MR EDKDIC] ZiEUTeha Bz

Results t, Results t,

' New building was built. Building was broken.

—_—

e )

Semantic Change Detection
H. Kataoka et al. “Semantic Change Detection with Hypermaps” in arXiv 1604:7513, 2016.



Movie Poster Database (MPDB) MVA2017

BRIB NS —DIHFNIS T HFT=—E%ZFH

\ . - Canyou correct the Academy Award 20177
S oy Wthh movie poster do you hke and Why?

HACKSAW "~

(|| RIDGE )

LA'TA TAND

MOONLIGHT

Y. Matsuzaki et al. “Could you guess an interesting movie from the posters?” in MVA, 2017.



Pedestrian Near-Miss Detection MVA2017
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T. Suzuki et al. “Pedestrian Near-Miss Analysis on Vehicle-Mounted Driving Recorders” in MVA, 2017.



Near-miss Incident DB (NIDB) SSi12017
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H. Kataoka et al. “Drive Video Analysis for the Detection of Traffic Near-miss Incidents” in SSII, 2017.



Generated Motion Maps CVPRW2017
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Y. Matsuzaki et al. “Generated Motion Maps” in CVPRW, 2017.



Dynamic Fashion Cultures MIRU2017
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geo-tag imgs
person bboxes
cosmopolitan cities

K. Abe et al. “Dynamic Fashion Cultures”, arXiv, 2017 & MIRU 2017 Oral. (Best Student Paper)



3D ResNets ICCVW2017

ResNets®D 1 —=)LIC3D ConvZa{ER:
— BEERA (xyt) dDResNetsz i@z
— [ARiEF+] Kinetics Dataset Pre-trained Model

https://github.com/kenshohara/3D-ResNets

2D Conv_/ﬁ\

‘ Convolutional Layer ‘

‘ Convolutional Layer ‘

N\

ConvMap
(3D) /

K. Hara et al. “Learning Spatio-Temporal Features with 3D Residual Networks for Action Recognition”, ICCVW, 2017.
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Read 1,000+, Write 10+ papers.

JOIN US!
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