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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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iy = 0 (Weizy + Whihy_ 1 + Weici_1 + b;)
=0 (W:cfﬂit 1 thht—l 5 R chCt—l + bf)
ct = fici—1 + ¢ tanh (Wiexe + Whehi—1 + bc)
0p = 0 (Waot + Whohe_1 + Weoer + b,)

h; = o; tanh(c;)




LSTM
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Bidirectional LSTMs
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Deep Unsupervised Learning
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RBMs

A Symmetrical, Bipartite, Bidirectional
1 | Graph with Shared Weights
Plv=9h=Hh) = — €XP (—E(v,h))

E(v,h)=-b'v—c'"h—v'Wh.

7 = S: S:()xp {—FE(v,h)}
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Restricted Boltzmann Machine
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Autoencoders
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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

NTERNET & CLOUD MEDICINE & BIO0LOGY MEDIA B ENTERTAINMENT SECURITY & DEFENSE AUTONOMOLS MACHINES
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