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import tensorflow as tf

inputs = tf.keras.Input(shape=(100,))

hidden = tf.keras.layers.Dense(64, activation="relu')(inputs)
outputs = tf.keras.layers.Dense(1, activation='sigmoid')(hidden)

model = tf.keras.Model(inputs=inputs, outputs=outputs)
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import numpy as np

X = np.random.rand(100, 1)
y=2%*X+1+0.1*np.random.randn(100, 1)

model = tf.keras.Sequential([
tf.keras.layers.Dense(1, input_shape=(1,))

B
' model.compile(optimizer='sgd’, loss='mse"')
model.fit(X, y, epochs=100)

weights = model.get_weights()
print(" I 255 AL E : ", weights)
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_______________________________________________________________________________________________________________

! import tensorflow as tf

model = tf.keras.Sequential([
tf.keras.layers.Dense(64, activation="relu'),
tf.keras.layers.Dense(1)



1)
model.compile(optimizer='adam’, loss='mse")

model.fit(X_train, y_train, epochs=10)

________________________________________________________________________________________________________________

1.3.2 PyTorch

PyTorch += Facebook JF % U E £ ¥ S 248, VIsh A EF 5 T1£ W APl &
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import torch

from torch import nn, optim

class Net(nn.Module):

| def _init__(self):
super(Net, self).__init_ ()
self.fc = nn.Linear(1, 1)

def forward(self, x):
return self.fc(x)

model = Net()

criterion = nn.MSELoss()
optimizer = optim.SGD(model.parameters(), Ir=0.01)

for epoch in range(100):
' inputs = torch.from_numpy(X).float()
labels = torch.from_numpy(y).float()

outputs = model(inputs)
loss = criterion(outputs, labels)

optimizer.zero_grad()
loss.backward()

optimizer.step()
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» import numpy as np
' import scipy.signal
' import librosa

t audio, sr = librosa.load('speech.wav', sr=16000)

pre_emphasis = 0.97
emphasized_audio = np.append(audio[0], audio[1:] - pre_emphasis * audio[:-1])

frame_length = 0.025
frame_stride = 0.01
i frame_length, frame_stride = int(round(frame_length * sr)), int(round(frame_stride * sr))
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signal_length = len(emphasized_audio)

frame_length = (signal_length // frame_stride) * frame_stride + frame_length

z = np.zeros(frame_length - signal_length)

emphasized_audio = np.concatenate((emphasized_audio, z))

num_frames = int(round((signal_length - frame_length) / frame_stride)) + 1

index = np.tile(np.arange(0, frame_length), (num_frames, 1)) + np.tile(np.arange(0, num_frames
* frame_stride, frame_stride), (frame_length, 1)).T

frames = emphasized_audio[index.astype(np.int32, copy=False)]

frames *= np.hamming(frame_length)

fft = np.fft.rfft(frames, n=512)
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mfccs = librosa.feature.mfcc(y=emphasized_audio, sr=sr, n_mfcc=13)

delta_mfccs = librosa.feature.delta(mfccs)

delta_delta_mfccs = librosa.feature.delta(mfccs, order=2)

features = np.concatenate((mfccs, delta_mfccs, delta_delta_mfccs), axis=0)
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' import tensorflow as tf
! from tensorflow.keras.layers import LSTM, Dense, Input
: from tensorflow.keras.models import Model

input_shape = (None, 39)

inputs = Input(shape=input_shape)

Istm = LSTM(256, return_sequences=True)(inputs)

outputs = Dense(len(vocabulary), activation="'softmax')(Istm)
acoustic_model = Model(inputs=inputs, outputs=outputs)

input_shape = (None, len(vocabulary))

inputs = Input(shape=input_shape)

Istm = LSTM(256, return_sequences=True)(inputs)

outputs = Dense(len(vocabulary), activation="'softmax')(Istm)
language_model = Model(inputs=inputs, outputs=outputs)
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_______________________________________________________________________________________________________________

! import torch
! import torch.nn as nn
import torch.nn.functional as F

class SpeechCNN(nn.Module):
L def __init__(self):
super(SpeechCNN, self).__init_ ()
self.convl = nn.Conv2d(1, 32, kernel_size=(41, 11), stride=(2, 2), padding=(20, 5))
self.bn1 = nn.BatchNorm2d(32)
self.conv2 = nn.Conv2d(32, 32, kernel_size=(21, 11), stride=(2, 1), padding=(10, 5))
self.bn2 = nn.BatchNorm2d(32)
self.fcl = nn.Linear(32 * 11 * 29, 2048)
self.fc2 = nn.Linear(2048, 2048)
self.fc3 = nn.Linear(2048, 10)

def forward(self, x):
x = self.bn1(F.relu(self.convl(x)))
x = F.max_pool2d(x, kernel_size=(2, 2), stride=(2, 2))
x = self.bn2(F.relu(self.conv2(x)))
x = F.max_pool2d(x, kernel_size=(2, 2), stride=(2, 2))
X = X.view(x.size(0), -1)
x = F.relu(self.fc1(x))
x = F.dropout(x, p=0.5, training=self.training)
x = F.relu(self.fc2(x))
x = F.dropout(x, p=0.5, training=self.training)
x = self.fc3(x)
return F.log_softmax(x, dim=1)

input_data = torch.randn(1, 1, 11, 120)
. model = SpeechCNN()

output = model(input_data)
print(output)
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import torch
i import torch.nn as nn

class SpeechLSTM(nn.Module):
: def __init__(self, input_size, hidden_size, num_layers, num_classes):
super(SpeechLSTM, self).__init__ ()
self.hidden_size = hidden_size
self.num_layers = num_layers
self.Istm = nn.LSTM(input_size, hidden_size, num_layers, batch_first=True)

self.fc = nn.Linear(hidden_size, num_classes)
def forward(self, x):
hO = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device)

c0 = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device)

out, _ = self.lstm(x, (h0, c0))



out = self.fc(out[:, -1, :])
return out

input_data = torch.randn(1, 120, 13)

model = SpeechLSTM(input_size=13, hidden_size=128, num_layers=2, num_classes=10)
output = model(input_data)

print(output)
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' import torch

' import torch.nn as nn

class Attention(nn.Module):
def __init__ (self, hidden_size):
super(Attention, self).__init__ ()
self.hidden_size = hidden_size
self.attn = nn.Linear(self.hidden_size * 2, hidden_size)
self.v = nn.Parameter(torch.rand(hidden_size))
stdv = 1. / torch.sqrt(self.v.size(0))



self.v.data.uniform_(-stdv, stdv)

def forward(self, hidden, encoder_outputs):
timestep = encoder_outputs.size(1)
h = hidden.repeat(timestep, 1, 1).transpose(0, 1)
encoder_outputs = encoder_outputs.transpose(0, 1)
attn_energies = self.score(h, encoder_outputs)
return F.softmax(attn_energies, dim=1).unsqueeze(1)

def score(self, hidden, encoder_outputs):
energy = torch.tanh(self.attn(torch.cat([hidden, encoder_outputs], 2)))
energy = energy.transpose(2, 1)
v = self.v.repeat(encoder_outputs.size(0), 1).unsqueeze(1)
energy = torch.bmm(v, energy)
return energy.squeeze(1)

class SpeechAttentionLSTM(nn.Module):

L def __init__(self, input_size, hidden_size, num_layers, num_classes):
super(SpeechAttentionLSTM, self). __init__ ()
self.hidden_size = hidden_size
self.num_layers = num_layers
self.Istm = nn.LSTM(input_size, hidden_size, num_layers, batch_first=True)
self.attn = Attention(hidden_size)
self.fc = nn.Linear(hidden_size, num_classes)

def forward(self, x):
hO = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device)
c0 = torch.zeros(self.num_layers, x.size(0), self.hidden_size).to(x.device)

out, (hn, cn) = self.Istm(x, (hO, c0))

attn_weights = self.attn(hn[-1], out)

context = attn_weights.bmm(out.transpose(1, 2))
out = context.squeeze(1)

out = self.fc(out)

return out

input_data = torch.randn(1, 120, 13) ,
model = SpeechAttentionLSTM(input_size=13, hidden_size=128, num_layers=2, num_classes=10)
output = model(input_data) :
print(output)
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