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Recurrent Networks

Unfold
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“Deep Learning”, Ian Goodfellow, Yoshua Bengio, Aaron Courville



Problem of Long-term Dependencies




A Way to Solve this - LSTM
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A Way to Solve this - LSTM
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ip = 0 (Weizy + Wyihye—1 + Weici—1 + b;)
ft=o0 (W:cfwt + thht—l + chCt—l -1 bf)
ct = fici—1 + i tanh (Weexy + Whehi—1 + be)
0 = 0 (Waory + Wiohi_1 + Weoer + b,)

h; = o; tanh(c;)
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LSTM

it =0 (Wezy + Wiihe—1 + Weic—1 + b;)
ft=o0 (Wa:fa’t + Whshi—1 + Weper—1 + bf)
Ct = ftCt—l + 2; tanh (Wa:civt + Whohi—1 + bc)
0 = 0 (Waoxi + Whohi—1 + Weoer + b,)

h; = o; tanh(cy)



Bidirectional LSTMs

Outputs Yt Ye+1 - - -
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Deep Unsupervised Learning
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RBMs

A Symmetrical, Bipartite, Bidirectional
1 | Graph with Shared Weights
P(v=wv,h=h)= — €XP (—E(v,h))

E(v,h)=-b'v—c " h—v'Wh.

7 — S: S:()Xp {—FE(v,h)}
v h




Restricted Boltzmann Machine
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Autoencoders
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Convolutional Autoencoders

Encoder Decoder
Network - - Network
(conv) (deconv)

latent vector / variables
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Adversarial Learning

* The target can be learned
e using original gradient.
 domain adversarial gradient.
* Model will learn to be domain
iInvariant

[Shinohara et al. 2017]
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Applications of Deep Learning

Deep Learning: Applications

DEEP LEARNING EVERYWHERE

INTERNET & CLOUD MEDICINE & BIOLOGY MEDIA & ENTERTAINMENT SECURITY & DEFENSE AUTONOMOUS MACHINEGS

image Clasufication Cancer Cell Detection Video Captioning Face Detection Redestrian Detection
Sprech Rexogrmtion Dusbetic Grading Video Search Video Surveillance Lane Tracking
Language Translation Drug Discovery
Language Processing

Senniment Aatyss

Recommendation

Real Time Translation Satelle imagery Recognize Traffic Sign
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