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ImageNet

ImageNet: 2184195 X, 14,197,122 D IfF E{& T —4
HEAIZARIN TS

[J. Deng, W. Dong, R. Socher, L.-J. Li, K. Li, and L. Fei-Fei.
ImageNet: A Large-Scale Hierarchical Image Database. In CVPRQ09, 2009.]
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3rd layer
1‘ “Objects”
Input to another layer above
(image with 8 channels)
Number of output
A channels =8 2nd Iayer‘
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z W \ “ 7
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[Le et al.: ICML2012]
SIFZZFETLELTH, KYEWWEENHESELIITHE-TLVS.




69

Alex-net [Krizhevsky, Sutskever + Hinton, 2012]

[Krizhevsky, Sutskever, and Hinton. "Imagenet classification with deep convolutional neural networks."
Advances in neural information processing systems. pp. 1097--1105, 2012.]
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[Zeiler, Fergus, 2013]
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Ren, He, Girshick, & Sun. “Faster R-CNN: Towards Real-Time Object Detection with Region Proposal Networks”. NIPS 2015.
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Somewhat related to the image

R oD SR

A skateboarder does a tric?x A dog is |upmg to catch a
/ motorcycle on a dirt road. on a ramp. frisbee.
s AR Jf E T

=
g
n

- A person riding a '

A group of young people Two hockey players are fighting A little girl in a pink hat is a . .
= playing a game of frisbee. over the puck. blowing bubbles. A ref"gfeor:;o;::l:‘:i:;tsh lota.of

A herd of elephants walking A close up of a cat laying A red motorcycle parked on the A yellow school bus parked in
across a dry grass field. on a couch. side of the road. a parking lot.

Google ICKDEZEFHIAXED BENE R

[Vinyals et al., Show and tell: A neural image caption generator. CVPR, 2015]



Visual Question Answering
_g, .L

Q: how many snowboarders in
formation in the snow, four is
sitting? A: 5

Q: what is {he man holding a
snowboard on top of a snow
covered? A: mountain

Q: what is the color of the
bird? A: white

EROARICETS
= - N—
what is the man holding a oW many in — ,‘.,‘_ —_
on top of asnow  what is the of the bird ? formation in the snow , four is ﬁ Fl:ﬁ ' K é

how many snowboarders in
snowhoard on top of a snow  what is the color of the bird ?  formation in the snow , four is

what is Iht, man llll]dlilﬂ a

g

covered ? sitting 7

how many snowboarders in

what is the man holding a
snowboard on top of a snow  what is the [ formation in the snow . four is
covered ? sitting 7

Q:EDBEIXFEMN? A:H

[Lu et al.: Hierarchical Question-Image Co-Attention for Visual Question Answering, NIPS2016]
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[Gatys, Ecker, & Bethge: A Neural Algorithm of Artistic Style. 2015]
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‘ Up-convolution ‘ HxW

Flat-convolution

(d) Book (e) Standing girl

[Simo-Serra et al., SIGGRAPH2016]
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