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03. GAN &t&

In [1]:

import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

In [2]:

import keras

from keras.layers import Dense, Dropout, Input

from keras.models import Model,Sequential

from keras.datasets import mnist

from tgdm import tqgdm

from tensorflow.keras. layers.advanced_activations import LeakyRelLU
from tensorflow.keras.optimizers import Adam

HiolE =227

In [3]:

def

load_data():
(x_train, y_train), (x_test, y_test) = mnist.load_data()
x_train = (x_train.astype(np.float32) - 127.5)/127.5

print("CIOIE 22l &2 © ", np.min(x_train), np.max(x_train) )
# convert shape of x_train from (60000, 28, 28) to (60000, 784)
# 784 columns per row

Xx_train = x_train.reshape(60000, 784)

return (x_train, y_train, x_test, y_test)



In [4]:

(X_train, y_train,X_test, y_test)=load_data()
print(X_train.shape)

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras—datasets/mn
ist.npz (https://storage.googleapis.com/tensorflow/tf-keras—datasets/mnist.npz)

11493376/11490434 | ] - Os Qus/step
11501568/11490434 | ] - 0s Ous/step
GIOIH 2+2 &89 @ -1.0 1.0

(60000, 784)

In [5]:

def adam_optimizer():
return Adam(1r=0.0002, beta_1=0.5)
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https://storage.googleapis.com/tensorflow/tf-keras-datasets/mnist.npz

In [6]:

def create_generator():
generator=Sequential ()
generator .add(Dense(units=256, input_dim=100))
generator .add(LeakyRelLU(0.2))

generator .add(Dense(units=512))
generator .add(LeakyReLU(0.2))

generator .add(Dense(units=1024))
generator .add(LeakyRelU(0.2))

generator .add(Dense(units=784, activation="'tanh'))

generator .compile(loss='binary_crossentropy', optimizer=adam_optimizer())
return generator

g=create_generator ()
g.summary()

Model: "sequential"

Layer (type) Output Shape Param #
dense (Dense) (None, 256) 25856
leaky_re_lu (LeakyRelLU) (None, 256) 0
dense_1 (Dense) (None, 512) 131584
leaky_re_lu_1 (LeakyReLU)  (None, 512) 0
dense_2 (Dense) (None, 1024) 525312
leaky_re_lu_2 (LeakyRelLU)  (None, 1024) 0
dense_3 (Dense) (None, 784) 803600

Total params: 1,486,352
Trainable params: 1,486,352
Non-trainable params: O

Jusr/local/lib/python3.7/dist—-packages/keras/optimizer_v2/adam.py:105: UserWarning:
The “Ir* argument is deprecated, use ‘learning_rate’ instead.
super (Adam, self).__init__(name, x*kwargs)
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In [7]:

def create_discriminator():
discriminator=Sequential ()
discriminator.add(Dense(units=1024, input_dim=784))
discriminator .add(LeakyRelLU(0.2))
discriminator.add(Dropout (0.3))

discriminator.add(Dense(units=512))
discriminator.add(LeakyRelLU(0.2))
discriminator.add(Dropout(0.3))

discriminator.add(Dense(units=256))
discriminator.add(LeakyRelLU(0.2))

discriminator.add(Dense(units=1, activation='sigmoid'))

discriminator.compile(loss='binary_crossentropy', optimizer=adam_optimizer())
return discriminator

d =create_discriminator ()
d.summary()

Model: "sequential_1

Layer (type) Output Shape Param #
dense_4 (Dense) (None, 1024) 803840
leaky_re_lu_3 (LeakyRelLU)  (None, 1024) 0
dropout (Dropout) (None, 1024) 0
dense_5 (Dense) (None, 512) 524800
leaky_re_lu_4 (LeakyRelLU)  (None, 512) 0
dropout_1 (Dropout ) (None, 512) 0
dense_6 (Dense) (None, 256) 131328
leaky_re_lu_5 (LeakyRelLU)  (None, 256) 0
dense_7 (Dense) (None, 1) 257

Total params: 1,460,225
Trainable params: 1,460,225
Non-trainable params: 0




In [8]:

def create_gan(discriminator, generator):
discriminator.trainable=False
gan_input = Input(shape=(100,))
x = generator (gan_input)
gan_output= discriminator (x)
gan= Model (inputs=gan_input, outputs=gan_output) # dIOIVE MMz 83
gan.compile(loss="binary_crossentropy', optimizer="'adam')
return gan

= create_generator () # MAX
create_discriminator() # THEX}

H FH*
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gan = create_gan(d,q)
gan.summary()

Model: "model"

Layer (type) Output Shape Param #
input_1 (InputLayer) [(None, 100)] 0

sequential (Sequential) (None, 784) 1486352
sequential_1 (Sequential)  (None, 1) 1460225

Total params: 2,946,577
Trainable params: 1,486,352
Non-trainable params: 1,460,225

In [9]:

def plot_generated_images(epoch, generator, examples=100, dim=(10,10), figsize=(10,10)):

noise= np.random.normal(loc=0, scale=1, size=[examples, 100])

generated_images = generator.predict(noise)

generated_images = generated_images.reshape(100,28,28)

plt.figure(figsize=figsize)

for i in range(generated_images.shape[0]):
plt.subplot(dim[0], dim[1], i+1)
plt.imshow(generated_images[i], interpolation='nearest')
plt.axis('off")

plt.tight_layout()

plt.savefig('gan_generated_image %d.png' %epoch)
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In [10]:

def training(epochs=1, batch_size=128):

# OOl 221201 (Loading the data)
(X_train, y_train, X_test, y_test) = load_data()
batch_count = X_train.shape[0] / batch_size

# Creating GAN

generator= create_generator ()
discriminator= create_discriminator ()

gan = create_gan(discriminator, generator)

for e in range(1,epochst+1 ):
print("Epoch %d" %e)
for _ in tgdm(range(batch_size)):

#generate random noise as an input to initialize the generator
noise= np.random.normal (0,1, [batch_size, 100])

# NoiseES 0l&5+0d MNISTOIOIXI SH=SDI( Generate fake MNIST images from noised input )
generated_images = generator.predict(noise)

# Get a random set of real images
image_batch =X_train[np.random.randint(low=0,high=X_train.shape[0],size=batch_size)]

# Construct different batches of real and fake data
X= np.concatenate([image_batch, generated_images])

# Labels for generated and real data
y_dis=np.zeros(2+batch_size)
y_dis[:batch_size]=0.9

# Pre train discriminator on fake and real data before starting the gan.
discriminator.trainable=True
discriminator.train_on_batch(X, y_dis)

# Tricking the noised input of the Generator as real data
noise= np.random.normal (0,1, [batch_size, 100])
y_gen = np.ones(batch_size)

# During the training of gan,

# the weights of discriminator should be fixed.

# We can enforce that by setting the trainable flag
discriminator.trainable=False

# training the GAN by alternating the training of the Discriminator
# and training the chained GAN model with Discriminator’ s weights freezed.
gan.train_on_batch(noise, y_gen)

ife==1o0re%20 ==0:

plot_generated_images(e, generator)



In [11]:

%%t ime

training(200,256)
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REF

o https://medium.com/datadriveninvestor/generative-adversarial-network-gan-using-keras-ce1c05cfdfd3
(https://medium.com/datadriveninvestor/generative-adversarial-network-gan-using-keras-ce 1c05cfdfd3)



https://medium.com/datadriveninvestor/generative-adversarial-network-gan-using-keras-ce1c05cfdfd3

