SN
(Recurrent Neural Network)
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" China has been hit much harder than the USA, not even close.
i They, and many other nations, have treated us unsustainably badly.
| We have been the dumb and helpless “whipping post,” but not any
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longer. We are bringing back jobs and businesses like never before.
Already, more than FIVE TRILLION DOLLARS OF INVESTMENT, and
rising fast! THIS IS AN ECONOMIC REVOLUTION, AND WE WILL
WIN. HANG TOUGH, it won’t be easy, but the end result will be
historic. We will, MAKE AMERICA GREAT AGAIN!!!

8.41k ReTruths 37.6k Likes Apr 05, 2025, 9:34 PM

M@ Liked by kyia_kayaks and others

princess_peace Sunday sunshine
A Q B © o




Yt

YV

Y3

Y2

V1

Va4

Y3

Y2

Y1

a

a

a

— 000

a

s

s

s

a

s

a

s

s

s

s

s

a

s




g Original frame

" Interpolated frame

Low frame rate video High frame rate video

(a) Masked-Image (b) Inpainted-Image

Inpainting Frame Rate Up Conversion
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import torch

import torch.nn as nn

from torch.utils.data import TensorDataset, DataLoader

import yfinance as yf # Yahoo!Finance

import numpy as np

# AFO| Z] 2 (scikit-learn) 2H0| E.24 2]

#at Hl2fd RS S5 A|7|7| O CIO|H & TM2|5t 2 #Hetdt= O ArE k= Tt =& H&
from sklearn.preprocessing import MinMaxScaler

import matplotlib.pyplot as plt
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(4 1: 60§ A

### S&P 500 O|O|H CHR 2 E

### 2010/01/01 ~ 2024/01/0177} X| s&P500 At =

df = yf.download('*GSPC', start='2010-01-01', end='2024-01-01', auto_adjust=True)

data = df['Close'].values.reshape(-1, 1) # 57t NumPy At=2d H2h HA[AHE)H|O|HE HE

w4 OOl H =t

scaler = MinMaxScaler(feature_range=(0, 1)) # O|O|EHHE 0~ 12 H=2t5t7| Ioh A

scaled_data = scaler.fit_transform(data) # fit: dataOf| Al Z[CH X X =402 27|
# + transform: Ttk X|CH ) 10 X4/ 2 2 5510 of| S HR = H st

w58 U HAEE OO|H 22

train_size = int(len(scaled_data) * 0.8) # trainingOf| AFE& 204 ALk
train_data = scaled_data[:train_size] # H Aok ZH==0f Bt= training data 2
test_data = scaled_datal[train_size:] # LI X| test set2 2
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(4 1: GO[E{ Al A

# A2 O[O H A -
def create_dataset(dataset, look_back=60): # window sizeOf| [HE 2 Zf At M d5H= g H 2

X, Y=[]1]

foriin range(len(dataset) - look_back):

X.append(dataset[i:(i + look_back), 0])
Y.append(dataset[i + look_back, 0])

return np.array(X), np.array(Y)
look_back = 60
X_train_np, Y_train_np = create_dataset(train_data, look_back) # train set
X_test_np, Y_test_np = create_dataset(test_data, look_back) # test set
###t NumPy B €2 PyTorch Tensor£ H 2t
X_train = torch.FloatTensor(X_train_np).unsqueeze(-1)
Y_train = torch.FloatTensor(Y_train_np).unsqueeze(-1)
X_test = torch.FloatTensor(X_test_np).unsqueeze(-1)
Y test = torch.FloatTensor(Y_test_np).unsqueeze(-1)
### PyTorch DataLoader 44 /d
train_dataset = TensorDataset(X_train, Y_train)
train_loader = DatalLoader(dataset=train_dataset, batch_size=32, shuffle=False)

. y,
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EEEE
class RNN(nn.Module):
def __init__ (self, input_size, hidden_size, num_layers, output_size):

super(RNN, self). _init_ ()
self.hidden_size = hidden_size
self.num_layers = num_layers
self.rnn = nn.RNN(input_size, hidden_size, num_layers, batch_first=True)
self.fc = nn.Linear(hidden_size, output_size)

def forward(self, x):
hO = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device) # 27| hidden state2} cell state &S
out, _=self.rnn(x, h0) # RNNO|| 2= G| O| E{ 2} hidden state M &
out = selffc(out:, -1, :]) # OFX|9F EfQY ABIO| SO ALE
return out

# 2 E o2tojH 273
input_size, hidden_size, num_layers, output_size=1,50, 1, 1

model = RNN(input_size, hidden_size, num_layers, output_size)
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#3: =Agh & FE|OHO A
criterion = nn.MSELoss()
optimizer = torch.optim.Adam(model.parameters(), Ir=0.001)
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(
#a:otg FX

num_epochs =20
for epoch in range(num_epochs):
for X_batch, Y_batch in train_loader:

optimizer.zero_grad() # =TI} gradient 7|2t
outputs = model(X_batch) # 7= I} (forward propagation)
loss = criterion(outputs, Y_batch) # 2= AL

loss.backward()

AT I} (backward propagation, gradient 7| 4t)
optimizer.step() o

ni2toje EH ol E

print(f'Epoch [{epoch+1}/{num_epochs}], Loss: {loss.item():.4f})
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#5: 7L =8
with torch.no_grad():
test_predict_tensor = model(X_test)
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e \
# =70 A4k A2t =}
# 0= Z20tS Numpy HIE = Hist = Rlef AH Y2 & =27
Test_predict_np = test_predict_tensor.detach().numpy() # detach(): 222t E 8t/ numpy(): NumPy Hi @ 2 HSt
Test_predict = scaler.inverse_transform(test_predict_np) # MinMaxScalerO]| 2|5l Hzt =l 0| = 2f &
Actual_test_prices = df[ ' Close ' ].values[len(train_data):] # AKX ok
Test_dates = df.index[len(train_data):] #XF0| =014 4t
# Plot the actual test prices and the predicted test prices
Plt.figure(figsize=(12, 6))
Plt.plot(test_dates, actual_test_prices, label= " Actual Price ' , color= " blue’) #AA 4F ez dd
Plt.plot(df.index[len(train_data) + look_back :], test_predict, label= ' Test Predict ', color= ' red’) # 0= 2} = A
# Set the title and labels for the plot
plt.title('S&P 500 using RNN')
plt.xlabel('Date’) # XZ label ‘4 M
plt.ylabel('S&P 500 Close Price’) # YZ label ‘44
Plt.legend() # Y
PIt.show() #AEE D= E 2t HO|| FA
\ J
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Gradient Vanishing
> B2 Y=ol AS 5, 7| U™ e 7= X[ 7F YH|0| E £|X| f=C
>F7 719 dd =8 BE
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The cat saw the tiger and ran away.

g 0

It was scared.

“Without forgetfulness there can be no happiness” L|&|, T== 9| A K3},
=> M 5| 9lojof g,
= but, 7| Al OF ol = A NX| A O{A = QHEICE,
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LSTM(Long Short-Term Memory)

7] 7|Ho| = e x|Yy|?
> 7| 7|9 = 2t M| 2 state & F7ISHXL. (Cell state)

ZZ21o| B H 5 0B A &e| ofx|?
=> M| 7} %] gate

LSTM U, RNN ¥
7| 719 n u
(Cell state) ™ N,
tanh | T > Et7] 7|
r.(‘) ve %@ (Hidden state)
>
. Lrlr_] Lfli_] tanh Lrlr_] ,
Tt 7|1 I_' ! \ v,
(Hidden state) 7, =



Gate

LSTM Q42| HE =2 AH|O|EE S50 F=7tk| L} AHx|

Sigmoid &= (0~ 1)2 BHEO| S & M7| =2 (&95}7])
0: M & K}t
1: 48 ME
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AZF H|O| E (Forget Gate): O| ™ A ME|E
7| 7| &2| (dojof & AS2 HX}
U= A|O|E (Input Gate): ME2 FEE HOIL} F71e X| A
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U IOl E > MEHEl 7| 0] =7} AH AOIE > 7|EL EF 719 = AH|
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tanh tanh
() y v
: anh
’&I—l - : _,,/ ‘ﬁt—l -
x; Lt
HFoIAXL o= 7|Y9 S
& = tanh(Wy, 7, + W h,_) fe=oWex +Wp hey)
i, =a(W,x,+ W,h, ) X2 A2 M7
B Z 5L X} 8= M| 7| Ce =|feCe—q) +| 1.9,

*Matrix multiplication: Z state2| At S FE 0] SEA| Het
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class LSTM(nn.Module):
def __init__ (self, input_size, hidden_size, num_layers, output_size):
super(LSTM, self). __init_ ()
self.hidden_size = hidden_size
self.num_layers = num_layers
self.lstm = nn.LSTM(input_size, hidden_size, num_layers, batch_first=True)
self.fc = nn.Linear(hidden_size, output_size)
def forward(self, x):
# 27| hidden state2} cell state 2 H
hO = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device)
cO = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device) # 7| 7|9= 2Tt cell state
out, = self.lstm(x, (hO, c0))
out = self.fc(out[:, -1, :])
return out
input_size, hidden_size, num_layers, output_size=1,50, 1, 1
model = LSTM(input_size, hidden_size, num_layers, output_size)
. J




GRU(Gated Recurrent Unit)
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GRU(Gated Recurrent Unit)

Reset gate:

O] SEH

)= U{Wﬂ ' ha—lliﬁ }

"HEO| 7| ixy




GRU(Gated Recurrent Unit)

Update gate:
0|7 2FEH 2}

0| F AtENQ}

h, = tanh(W - [ﬁ; : ha—l] )

E'% AOI-EI' 0" L
0] T &FEQ
ZLFa H}': : hg_j,f.,",g‘)
HIG H| &

R

]

Reset gateOf] 2|ol] Z=7 El 0| AFE|

h, = [{1 — z)
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class GRU(nn.Module):
def __init__ (self, input_size, hidden_size, num_layers, output_size):
super(GRU, self). __init_ ()
self.hidden_size = hidden_size
self.num_layers = num_layers
self.gru = nn.GRU(input_size, hidden_size, num_layers, batch_first=True)
self.fc = nn.Linear(hidden_size, output_size)
def forward(self, x):
hO = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device)
out, = self.gru(x, h0)
out = self.fc(out[:, -1, :])
return out
input_size, hidden_size, num_layers, output_size=1,50, 1, 1
model = GRU(input_size, hidden_size, num_layers, output_size)
. J
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Seq2Seq ZEo| 57
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| ate an apple. ‘ L= AFOE HRUL

Mol & A7} CHEE?
Hols) A LE@ & THoj2| 47} ChEG?
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Seq2Seq: /A LR} C|AGE /g

Encoder: 12 E&Q| D E CIHE S A o= = Ht2 F| O1X| 2t state(vector)E C|ACE M
Decoder: Encoder E 2E '|vector(context)E HFOLA| H El THO{ E SILIY &3

je suis étudiant

f je suis étudiant  <eos>

SEQ2SEQ 2 & t t t 1

NEle
(Encoder)

oo

‘._ Context
OI E:| = I o] ™ E o= ° | am a student <505> je suis étudiant
| am a student 2| B2 =5t

0=| *H—r°l H) E1E = Word Embedding

— EHO{ S vector
ARE7} o|5li5t7]| €Al + H|o|E{e] o|O] & 2HA|d B =

“Sequence to Sequence Learning with Neural Networks,”
[1409.3215] Sequence to Sequence Learning with Neural Networks
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