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RNN model




RNN model
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2 Wy b, and by, are weights that are shared temporally and g;, g, activation functions
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LSTM model

hy i = O'(LEtUi + ht_lwi)
a(azth -+ ht_1Wf)
a(:ctUO — ht_lwo)
tanh (CL’tUg - ht_lwg)
o(f * Croq + 4t * ét)
tanh(Cy) * oy

X LSTM cell

Varsamopoulos, Savvas & Bertels, Koen & Almudever, Carmen. (2018). Designing neural
network based decoders for surface codes.



Applications of RNN

Type of RNN lllustration Example
(i
t
One-to-one
a<0> — Traditional neural network
T, =T, =1



Applications of RNN

Type of RNN lllustration Example

One-to-many <0> _.

Music generation
T, =1,T, > 1 J




Applications of RNN

Type of RNN lllustration Example
(0
t
Many-to-one
y a<0> — — — ... Sentiment classification
T, > l,Ty =1
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Applications of RNN

Type of RNN lllustration Example
g<1> ﬁ(Ty‘)
! f
Many-to-man
Y Y a<0> — - .= —...— —..— Machine translation
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1STM model

I Data, size I I LSTM state, size I

I\I\ > II > I




Key elements of neural networks

* Fully connected (dense) layer
* Drop out

* Normalization

* Residual connection

e Attention mechanism
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