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2.2 Long Short-Term Memory (LSTM)
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[ ‘ LSTM hidden layer

Yit-1

i: input gate ‘ ]

g: input modulation gate Xt :tanh

f: forget gate

o: output gate |: sigmoid

c: memory cell
®: multiplication per element
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2.3 Bi-directional LSTM (BLSTM)
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y(t) = yr(t) ©yp(N —t+1) (5)
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yr = frsram (i)
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ye = Wiy fosru (Weinai ™) (7)
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3.4 Quad-directional LSTM
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Algorithm 1 0000 BLSTMOOO

Algorithm 2 00000 BLSTMODODO

1: fort=1,2,...,1—-35do 1: fort=1,2,...,1—11 do
2: r =Wy data{t,t +1,...,t+ 35} 2 x = data{t, t+1,t+2}&data{t +9,t+10,t+ 11}
3: true = data{t + 3,t +4,...,t + 32} 3 true = data{t +3,t +4,t +5,t +6,t + 7,¢ + 8}
4: for n = 172 ,30 do 4 for f=1,2,...,257 do
5: Yiorln] = fF LSTM{x %} 5 Ysorlts f1 = HFEsrarlzes)
6: Ypack[31 — ] = [T Esrar{ese i} 6 Ypack[t:258 = f] = FE L srar{meass—s}
T: end for 7 end for
8: for m=1,2,...,30 do 8: for m=1,2,...,257 do
. ylim] = W, Wi ( Vor b ) . ot m] = Wi ( Viorlt:m )
Ypack ] Ypack ;M)
10: compute loss of y[m] and true[m] 10: compute loss of y[t] and true[t]
11: 108Sgym+ = loss 11: l08Sgum+ = loss
12: end for 12: end for
13: propagate [05Sgym backwards 13: propagate 105Sgym backwards
14: end for 14: end for
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