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e 2.2 TensorFlow
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* 5.2 GAN

* 5.3 DCGAN
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* 5.5 WGAN

* 5.6 CycleGAN
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https://zh.wikipedia.org/wiki/%E6%9C%80%E5%A4%A7%E4%BC%BC%E7%84%B6%E4%BC%B0%E8%AE%A1
https://arxiv.org/abs/1406.2661
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AN, GANIMEERARIFRIARES: B UEBEZR(ARZR)NHTEL0EE, FHRHH I RFFIE
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6.2 5.2 GAN

1. GANIZ: https://arxiv.org/abs/1406.2661
2. MNISTEHUESE F#i: http://yann.lecun.com/exdb/mnist

T #® F O, FFt10k-images-idx3-ubyte.gz, tl10k-labels-idx1-ubyte.gz, train-images-idx3-
ubyte.gz 5 train-labels-idx 1-ubyte.gzPt > [ 48 £ 5 7£ Wi B Fr 78 344 3% #7"MNIST _data” 3
ke

3. GANFAYSEHL:

— PO, ops.py, discriminator.py, generator.py 2L Zgan.py -

—. & M WIAS L5, ops.py, discriminator.py, generator.py A M gan.py o

@ ops.py

import tensorflow as tf

import numpy as np

import tensorflow.contrib.slim as slim
import scipy

# Help function for linear function
def linear (x, output_size, name='linear', stddev=0.02):
shape = x.get_shape () .as_list ()
with tf.variable_scope (name) :
matrix = tf.get_variable("matrix", [shape[l], output_size], tf.float32, tf.
—random_normal_initializer (stddev=stddev))
bias = tf.get_variable("bias", [output_size], initializer=tf.constant_
—initializer (0.0))
output = tf.matmul (x, matrix) + bias
return output

# Help function for relu
def relu(z):
return tf.nn.relu(z)

# Help function for flatten
def flatten(z, name='flatten'):
return tf.layers.flatten(z, name=name)

# Help function for dense layer
def dense(z, units=1, activation=None, name='dense') :

return tf.layers.dense(z, units=units, activation=activation, name=name)

# Help function for sigmoid

(continues on next page)

14 Chapter 6. 5 HEE A X L%



https://arxiv.org/abs/1406.2661
http://yann.lecun.com/exdb/mnist

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

66

67

69

70

71

72

73

74

75

76

77

78

79

XSam’s Blog Documentation, & #i 1.0

def sigmoid(z) :
return tf.nn.sigmoid(z)

# Help function for printing trainable variables

def show_all_variables () :
model _vars = tf.trainable_variables ()
slim.model_analyzer.analyze_vars (model_vars, print_info=True)

# Help function for reading image
def get_image (image_path, input_height, input_width, resize_height=64, resize_
—width=64, crop=True, grayscale=False):

image = imread (image_path, grayscale)

return transform(image, input_height, input_width, resize_height, resize_width,
—Crop)

# Help function for saving images
def save_images (images, size, image_path):
return imsave (inverse_transform(images), size, image_path)

# Help function for imread
def imread(path, grayscale=False):
if (grayscale):
return scipy.misc.imread(path, flatten=True) .astype(np.float)
else:
return scipy.misc.imread (path) .astype (np.float)

# Help function for merging images
def merge_images (images, size):
return inverse_transform(images)

# Help function for merging
def merge (images, size):
h, w = images.shape([l], images.shapel[2]
if (images.shape[3] in (3,4)):
c = images.shape[3]
img = np.zeros((h * size[0], w * size[l], c))
for idx, image in enumerate (images) :

i = idx % sizel[l]
J = 1dx // sizel[l]
img[j » h:jJ » h + h, 1 * w:i ~ w + w, :] = image

return img
elif images.shape[3]==1:

img = np.zeros((h » size[0], w * size[l]))
for idx, image in enumerate (images) :
i = idx % sizel[l]
J = idx // size[l]
img[j » h:j » h + h, 1 * w:i » w + w] = image[:,:,0]
return img
else:

raise ValueError ('in merge (images, size) images parameter must have dimensions:
—HxW or HxWx3 or HxWx4')

# Help function for imsave

def imsave (images, size, path):
image = np.squeeze (merge (images, size))
return scipy.misc.imsave (path, image)

(continues on next page)
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# Help function for center_crop
def center_crop(x, crop_h, crop_w, resize_h=64, resize_w=64):
if crop_w is None:
crop_w = crop_h
h, w = x.shape[:2]
J = int (round((h - crop_h)/2.))
i = int (round((w — crop_w)/2.))
return scipy.misc.imresize (x[Jj:Jj+crop_h, i:i+crop_w], I[resize_h, resize_w])

# Help function for transform
def transform(image, input_height, input_width, resize_height=64, resize_width=64,
—crop=True) :

if crop:
cropped_image = center_crop(image, input_height, input_width, resize_height,
—resize_width)
else:
cropped_image = scipy.misc.imresize (image, [resize_height, resize_width])

return np.array (cropped_image)/127.5 - 1.

# Help function for inverse_transform
def inverse_transform(images) :
return (images + 1.) / 2.

# Help function for calculating image_manifold_size
def image_manifold_size (num_images) :

manifold_h = int (np.floor (np.sqgrt (num_images)))
manifold_w = int(np.ceil (np.sgrt (num_images)))
assert manifold_h * manifold_w == num_images

return manifold_h, manifold w

(2) discriminator.py

import tensorflow as tf
import numpy as np
from ops import =«

class Discriminator:
def _ init_ (self):
pass

def forward(self, x, reuse=False, name='discriminator'):
pass

(3) generator.py

import tensorflow as tf
import numpy as np
from ops import =

class Generator:
def _ init_ (self):
pass

def forward(self, x, reuse=False, name='generator'):
pass

16 Chapter 6. 5 HEE A X L%
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@ gan.py

import tensorflow as tf

import numpy as np

import os

import glob

import time

from ops import =

from random import shuffle

from discriminator import Discriminator

from generator import Generator

from tensorflow.examples.tutorials.mnist import input_data

class GAN:
def _ init_ (self, img_shape, train_folder, sample_folder, model_folder,
—grayscale=False, crop=True, iterations=10000, lr_dis=0.0002, lr_gen=0.0002, betal=0.
—5, batch_size=64, z_shape=100, sample_interval=100):
pass
def train(self):
pass
def load_dataset (self):
mnist = input_data.read_data_sets("./MNIST data/", one_hot=True)
return mnist
if name_ == '_ _main_ ':
pass
.. #P5EEdiscriminator.py, generator.py PA KX gan.py -
(D discriminator.py
import tensorflow as tf
import numpy as np
from ops import =«
class Discriminator:
def _ init_ (self):
pass
def forward(self, x, reuse=False, name='discriminator'):
with tf.variable_scope (name, reuse=reuse):
z = tf.reshape(x, [-1, 28 % 28 x 1])
# Layerl
z = linear(z, output_size=128, name='d_ linear_ 1")
z = relu(z)
# Layer2
z = linear (z, output_size=1, name='d_lineaer_2")
z = sigmoid(z)
return z
(2) generator.py
6.2. 5.2 GAN 17
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import tensorflow as tf
import numpy as np
from ops import =«

class Generator:
def _ init_ (self):
pass

def forward(self, x, reuse=False, name='generator'):
with tf.variable_scope (name, reuse=reuse):
# Layerl
linear (x, output_size=128, name='g_linear_1")

z

z relu(z)

Layer2

= linear(z, output_size=28 % 28 *x 1, name='g_linear_ 2")
tf.reshape(z, [-1, 28, 28, 1])

= sigmoid(z)

N N N s

return z

(3) gan.py

import tensorflow as tf

import numpy as np

import os

import glob

import time

from ops import =x

from random import shuffle

from discriminator import Discriminator

from generator import Generator

from tensorflow.examples.tutorials.mnist import input_data

class GAN:
def _ init_ (self, train_folder, sample_folder, model_folder, grayscale=False,
—crop=True, iterations=10000, lr_dis=0.0002, lr_gen=0.0002, betal=0.5, batch_size=64,
< z_shape=100, sample_interval=100):
if not os.path.exists(train_folder):
print ("Invalid dataset path.")
return
if not os.path.exists(sample_folder):
os.makedirs (sample_folder)
if not os.path.exists (model_folder):
os.makedirs (model_folder)

self.height, self.width, self.channel = img_shape
self.train_folder = train_folder
self.sample_folder = sample_folder
self.model_folder = model_folder

self.grayscale = grayscale
self.crop = crop
self.iterations = iterations

self.lr_dis = lr_dis
self.lr_gen = lr_gen
self.betal = betal
self.batch_size = batch_size

(continues on next page)
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self.z_shape = z_shape
self.sample_interval = sample_interval
self.discriminator = Discriminator ()
self.generator = Generator()

# load dataset
self.X = self.load_dataset ()

# placeholders

self.phX = tf.placeholder (tf.float32, [self.batch_size, self.height, self.
—width, self.channel], name='phX'")

self.phZ = tf.placeholder(tf.float32, [self.batch_size, self.z_shape], name=
< 'phZ")

# forward

self.gen_out = self.generator.forward(self.phZ, reuse=False)

self.dis_real = self.discriminator.forward(self.phX, reuse=False)

self.dis_fake = self.discriminator.forward(self.gen_out, reuse=True)

self.sampler = self.generator.forward(self.phZ, reuse=True)

# loss

self.d_loss = —-tf.reduce_mean(tf.log(self.dis_real) + tf.log(l. - self.dis_
—fake))

self.g_loss = —tf.reduce_mean(tf.log(self.dis_fake))

# vars

train_vars = tf.trainable_variables()

self.dis_vars = [var for var in train_vars if 'discriminator' in var.name]

self.gen_vars = [var for var in train_vars if 'generator' in var.name]

# optimizer

self.dis_train = tf.train.AdamOptimizer (self.lr_dis, betal=betal).
—minimize (self.d_loss, var_list=self.dis_vars)

self.gen_train = tf.train.AdamOptimizer (self.lr_gen, betal=betal).
—minimize (self.g_loss, var_list=self.gen_vars)

def train(self):
self.sess = tf.Session|()
self.sess.run(tf.global_variables_initializer())

saver = tf.train.Saver (max_to_keep=1)
savedir = self.model_folder
sample_z = np.random.uniform(-1, 1, size=(self.batch_size, self.z_shape))

for epoch in range(self.iterations):

batch_X, _ = self.X.train.next_batch(self.batch_size)

batch_X = np.reshape(batch_X, [-1, 28, 28, 11])

batch_Z = np.random.uniform (-1, 1, size=(self.batch_size, self.z_shape))
_, d_loss = self.sess.run([self.dis_train, self.d_loss], feed_dict={self.

—phX: batch_X, self.phZ: batch_Z7})

batch_Z = np.random.uniform(-1, 1, size=(self.batch_size, self.z_shape))
_, g_loss = self.sess.run([self.gen_train, self.g_loss], feed_dict={self.
—phZ: batch_Zz})

(continues on next page)
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(B2 ET)
if epoch % 100 == 0:
print ("Epoch: {}. D_loss: {}. G_loss: {}".format (epoch, d_loss, g_
—~loss))
samples = self.sess.run(self.sampler, feed dict={self.phZ: sample_z})

save_images (samples, image_manifold_size (samples.shape[0]), '{}/{}.png
— ' .format (self.sample_folder, epoch))

saver.save (self.sess, "{}/gan.ckpt".format (self.model_folder), global_
—step=epoch)

def load_dataset (self):
mnist = input_data.read_data_sets ("./MNIST data/", one_hot=True)
return mnist

if _ name_ == '_ _main__ ':
img_shape = (28, 28, 1)
train_folder = "MNIST data"
sample_folder = "samples"
model_folder = "models"

gan = GAN(train_folder=train_folder, sample_folder=sample_folder, model_
—folder=model_folder)
gan.train ()

neneeaee
Beneneeo
Beeenaen
neneneee
Bneeeeeas

8
4
:
8
8
5
8
g
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9
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By e i L LAl e e wsd

HEf#: WZEFH 5 31720 epoch, 3100 epoch, 6100 epoch,

9100 epoch s FA)I it 45 5 «

B GAN_MNIST basis [D:\Project\Pycharm_Project\GAN\GAN\GAN_MNIST _basis] - ..\gan.py [GAN_MNIST_basis] - PyCharm = X
File Edit View Navigate Code Refactor Run Tools VCS Window Help
gan v | G G 5 Q
generator.py gan.py ] =
ator . . = - L o
s
if epooh % 100 == 0: g
print(‘Epech: {}. D loss: [}. G loss: (}".format(spoch, d loss, g loss))

I sampler, fe=d dict=(-=1f.phs: sample z}) =
image manifold size(samples.shape[0]), '{}/{].png'.format(s=1.sample folder, spoch)) g
, "(}/gan.ckpt". format (s=1<.model folder), global step=epoch) g

def load dataset (s=1f):
mpist = input data.zead dafa sets(’./MNIST data/!, ens hot=True)

return mnist

AE 0 name ==L med® ' :
img_shape = (28, 28, 1)
STl ta
samples:
model folder = "models

train folder =
sample folde

gan = GaN(train folder=train folder, samp. sample folder. r=model folder)

gan.train()

if_name =='_main_'

¥

4 _zpooh: 9200. D
EZpoch: 9300.

.18027861416339874. G 811112880706757
140521764755249

0.2200881838798523. G los:

3 ?

g Epoch:1.9400. 0.31956144828796387. G loss: 2.9524376776550203

i 55 | Bpoch: 9500. : 0.1361 414. G loss: 3.1 1152544
= ‘Epoch: 9700. © 0.21251850458641052. G loss: 2.9139244556427

. & | Epoch: 9500. D 0.20466065406799316. 5.49243426522957

3 A 5 meoch: 9%00. 0.2115511660370636. G . 2.8459067344665527

@ Python Console ™ Terminal ~ » 4Run = 6:TODO

)
B

3
Qe
138:1 CRLF: UTF-8:

L7\

6.3 5.3 DCGAN

1. DCGANIEX: https://arxiv.org/pdf/1511.06434

6.3. 5.3 DCGAN

21


https://arxiv.org/pdf/1511.06434

20

21

22

23

24

25

26

27

28

29

34

XSam’s Blog Documentation, & i 1.0

2. i 27 Y5 $EHE AT Anime facesEUIESE T #k: https:/pan.baidu.com/share/init?surl=eSifHcA FEEH: g5qa
3. DCGANJSEH:

— LU NI, ops.py, discriminator.py, generator.py A fZdcgan.py -

—. & WA SUAEE5#E, ops.py, discriminator.py, generator.py 2 K dcgan.py -

@ ops.py

import tensorflow as tf

import tensorflow.contrib.slim as slim
import scipy

import numpy as np

# Help function for creating convolutional layers
def conv2d(x, output_dim, filter_size=5, stride=2, padding='SAME', stddev=0.02, name=
—'conv2d') :
input_dim = x.get_shape () .as_list () [-1]
with tf.variable_scope (name) :
filter = tf.get_variable('w', [filter_size, filter_size, input_dim, output_
—dim], initializer=tf.truncated_normal_initializer (stddev=stddev))
conv = tf.nn.conv2d(x, filter=filter, strides=[1, stride, stride, 11,
—padding=padding)
bias = tf.get_variable('bias', [output_dim], initializer=tf.constant_
—initializer (0.0))
conv = tf.nn.bias_add(conv, bias)
return conv

# Help function for creating deconvolutional layers
def deconv2d(x, filter_size, output_dim, stride, padding='SAME', stddev=0.02, name=
—'deconv2d') :
params = x.get_shape().as_list ()
batch_size = params[0]
width = params[1]
height = params([2]
input_dim = params[-1]
with tf.variable_scope (name) :
filter = tf.get_variable('w', [filter_size, filter_size, output_dim, input_
—dim], initializer=tf.random_normal_initializer (stddev=stddev))
deconv = tf.nn.conv2d_transpose(x, filter=filter, output_shape=[batch_size, |
—width % stride, height * stride, output_dim], strides=[1, stride, stride, 11,
—padding=padding)
bias = tf.get_variable('bias', [output_dim], initializer=tf.constant_
—initializer (0.0))
return deconv

def linear (x, output_size, name='linear', stddev=0.02):
shape = x.get_shape () .as_list ()
with tf.variable_scope (name) :
matrix = tf.get_variable("matrix", [shape[l], output_size], tf.float32, tf.
—random_normal_initializer (stddev=stddev))
bias = tf.get_variable("bias", [output_size], initializer=tf.constant_
—initializer (0.0))
output = tf.matmul (x, matrix) + bias

(continues on next page)
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return output

# Help function for batch_norm

def batch_norm(x, train=True, momentum=0.9, epsilon=le-5, name="batch_norm") :
return tf.contrib.layers.batch_norm(x, decay=momentum, updates_collections=None,

—epsilon=epsilon, scale=True, is_training=train, scope=name)

# Help function for relu
def relu(z):
return tf.nn.relu(z)

# Help function for leaky_ relu
def leaky_relu(z):
return tf.nn.leaky_relu(z)

# Help function for sigmoid
def sigmoid(z) :
return tf.nn.sigmoid(z)

# Help function for tanh
def tanh(z):
return tf.nn.tanh (z)

# Help function for residual block - identity
def identity_block(X, filter_sizes, output_dims, strides, stage, block,
—trainable=True) :

block_name = 'res_identity_ ' + str(stage) + '_' + block

with tf.variable_scope (block_name, reuse=reuse):
X_shortcut = X

reuse=False,

z = conv2d (X, filter_size=filter_sizes[0], output_dim=output_dims[0],
—stride=strides[0], padding='SAME', name=block_name + "_convl")

z = batch_norm(z, name=block_name + "_bnl", train=trainable)

= relu(z)

z = conv2d(z, filter_size=filter_sizes[1l], output_dim=output_dims[1],
—stride=strides([l], padding='SAME', name=block_name + "_conv2")

z = batch_norm(z, name=block_name + "_bn2", train=trainable)

z = relu(z)

z = conv2d(z, filter_size=filter_sizes[2], output_dim=output_dims[2],
—stride=strides[2], padding='SAME', name=block_name + "_conv3")

z = batch_norm(z, name=block_name + "_bn3", train=trainable)

z = tf.add (X_shortcut, z)
z = relu(z)
return z

# Help function for printing trainable variables

def show_all variables{():
model_vars = tf.trainable_variables ()
slim.model_analyzer.analyze_vars (model_vars, print_info=True)

# Help function for reading image
def get_image (image_path, input_height, input_width, resize_height=64,
—width=64, crop=True, grayscale=False):

resize_

(continues on next page)
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image = imread(image_path, grayscale)
return transform(image, input_height, input_width, resize_height, resize_width,
—Crop)

# Help function for saving images
def save_images (images, size, image_path):
return imsave (inverse_transform(images), size, image_path)

# Help function for imread
def imread(path, grayscale=False):
if (grayscale):
return scipy.misc.imread(path, flatten=True) .astype (np.float)
else:
return scipy.misc.imread(path) .astype (np.float)

# Help function for merging images
def merge_images (images, size):
return inverse_transform(images)

# Help function for merging

def merge (images, size):
h, w = images.shape[l], images.shape[2]
if (images.shape[3] in (3,4)):

c = images.shape[3]
img = np.zeros((h x size[0], w % size[l], c))
for idx, image in enumerate (images) :
i = idx % sizel[l]
j = idx // size[1l]
img[j » h:j » h + h, 1 * w:i » w + w, :] = image

return img
elif images.shape[3]==1:
img = np.zeros((h » size[0], w * size[l]))
for idx, image in enumerate (images) :
i = idx % sizel[1l]
J = idx // size[l]
img[j » h:j = h + h, 1 * w:i » w + w] = image[:,:,0]
return img
else:
raise ValueError ('in merge (images, size) images parameter must have dimensions:
—HxW or HxWx3 or HxWx4')

# Help function for imsave

def imsave (images, size, path):
image = np.squeeze (merge (images, size))
return scipy.misc.imsave (path, image)

# Help function for center_crop
def center_crop(x, crop_h, crop_w, resize_h=64, resize_w=64):
if crop_w is None:
crop_w = crop_h
h, w = x.shape[:2]
j = int (round((h - crop_h)/2.))
i = int(round((w — crop_w)/2.))
return scipy.misc.imresize (x[j:Jj+crop_h, i:i+crop_w], [resize_h, resize_w])

# Help function for transform

(continues on next page)
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def transform(image, input_height, input_width, resize_height=64, resize_width=64,
—crop=True) :

if crop:
cropped_image = center_crop(image, input_height, input_width, resize_height,
—resize_width)
else:
cropped_image = scipy.misc.imresize (image, [resize_height, resize_width])

return np.array (cropped_image)/127.5 - 1.

# Help function for inverse_transform
def inverse_transform(images) :
return (images + 1.) / 2.

# Help function for calculating image_manifold size
def image_manifold_size (num_images) :

manifold_h = int (np.floor (np.sgrt (num_images)))
manifold_w = int (np.ceil (np.sqgrt (num_images)))
assert manifold_h * manifold_w == num_images

return manifold_h, manifold w

# Help function for cost function
def cost (logits, labels):

return tf.reduce_mean (tf.nn.sigmoid_cross_entropy_with_logits(logits=logits,
—~labels=labels))

(2) discriminator.py

import tensorflow as tf
import numpy as np
from ops import =

class Discriminator:
def _ init_ (self):
pass

def forward(self, x, momentum=0.9, df_dim=32, trainable=True, name='discriminator
—', reuse=False):
pass

(3) generator.py

import tensorflow as tf
import numpy as np
from ops import =x

class Generator:
def _ init__ (self, img_shape):
self.width, self.height, self.channels = img_shape

def forward(self, x, momentum=0.9, gf_dim=64, trainable=True, name='generator',
—reuse=False) :
pass

@ dcgan.py

import tensorflow as tf

(continues on next page)
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import numpy as np

import os

import glob

import time

from ops import =«

from generator import Generator

from discriminator import Discriminator
from random import shuffle

class DCGAN:
def _ _init__ (self, input_shape, output_shape, train_folder, sample_folder, model_
—folder, grayscale=False, crop=True, iterations=500, 1lr_dis=0.0002, lr_gen=0.0002,
—betal=0.5, batch_size=64, z_shape=128, sample_interval=100):
pass

def load_dataset (self):
x_imgs_name = glob.glob(os.path.join(self.train_folder, 'x'))
return x_imgs_name

def train(self):
pass
if name_ == '_ _main__ ':
pass

.. i#P5EEdiscriminator.py, generator.py PA K dcgan.py -

(D discriminator.py

import tensorflow as tf
import numpy as np
from ops import =x

class Discriminator:
def _ init_ (self):
pass

def forward(self, x, momentum=0.9, df_dim=32, trainable=True, name='discriminator
—', reuse=False):
with tf.variable_scope (name) as scope:
if reuse:
scope.reuse_variables ()

# Layerl

z = leaky_relu(conv2d(x, filter_size=5, output_dim=df_dim, stride=2,
—padding='SAME', name='d_conv_1"))

# Layer2

# z = leaky_relu(batch_normalization(conv2d(z, filter._size=5, output_
—dim=df_dim * 2, stride=2, padding='SAME', name='d_conv_2'), trainable=trainable,_,
—momentum=momentum, name='d bn_2"))

z = leaky_relu(batch_norm(conv2d(z, filter_size=5, output_dim=df_dim x 2, |
—stride=2, padding='SAME', name='d_conv_2'), train=trainable, name='d _bn_2"))
# Layer3

# z = leaky_relu(batch_normalization(conv2d(z, filter_size=5, output_

—dim=df_dim * 4, stride=2, padding='SAME', name='d _conv_3'), trainable=fcentinuesonnextpage)
—momentum=momentum, name='d bn_3"))
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(82 ET0)
z = leaky_relu(batch_norm(conv2d(z, filter_size=5, output_dim=df_dim = 4,
—stride=2, padding='SAME', name='d_conv_3'), train=trainable, name='d bn_3"))
# Layerd

# z = leaky_relu(batch_normalization(conv2d(z, filter_size=5, output_
—dim=df_dim x 8, stride=2, padding='SAME', name='d _conv_4'), trainable=trainable,_,
—momentum=momentum, name='d bn_4"))

z = leaky_relu(batch_norm(conv2d(z, filter_size=5, output_dim=df_dim x 8, |
—stride=2, padding='SAME', name='d_conv_4"'), train=trainable, name='d bn_4"))

# Layerb

z = tf.reshape(z, [x.get_shape().as_list()[0], —-11)

z = linear(z, output_size=1, name='d_linear 5")

return sigmoid(z), =z

(2) generator.py

import tensorflow as tf
import numpy as np
from ops import =

class Generator:
def _ init__ (self, img_shape):
self.width, self.height, self.channels = img_shape

def forward(self, x, momentum=0.9, gf_dim=64, trainable=True, name='generator', |
—reuse=False) :
with tf.variable_scope (name) as scope:

if reuse:
scope.reuse_variables ()
# Layerl
w = self.width // (2 *x 4)
h = self.height // (2 % 4)
z = linear (x, output_size=gf_dim = 8 * w % h, name='g_ linear_ 1"')
z = tf.reshape(z, [-1, w, h, gf_dim * 8])
z = relu(batch_norm(z, train=trainable, name='g_ bn_1"))
# Layer?2
z = relu(deconv2d(z, filter_size=5, output_dim=gf_dim » 4, stride=2,

—padding='SAME', name='g_deconv_2"))

# Layer3
z = relu(batch_norm(deconv2d(z, filter_size=5, output_dim=gf_dim » 2,
—stride=2, padding='SAME', name='g_deconv_3'), train=trainable, momentum=momentum,

—name="'g_bn_3"))

# Layer4
z = relu(batch_norm(deconv2d(z, filter_size=5, output_dim=gf_dim = 1,
—stride=2, padding='SAME', name='g_deconv_4"'), train=trainable, momentum=momentum,

—name="'g_bn_3"))

# Layerb
z = relu(batch_norm(deconv2d(z, filter_size=5, output_dim=gf_dim // 2,
—stride=2, padding='SAME', name='g_deconv_5"), train=trainable, momentum=momentum,

—name='g_bn_3"))

# Layer6
z = conv2d(z, filter_size=7, output_dim=self.channels, stride=1, padding=
— "SAME', name='g_conv_6")

(continues on next page)
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return tanh(z)

3 dcgan.py

import tensorflow as tf

import numpy as np

import os

import glob

import time

from ops import =

from generator import Generator

from discriminator import Discriminator
from random import shuffle

class DCGAN:
def _ init__ (self, input_shape, output_shape, train_folder, sample_folder, model_
—~folder, grayscale=False, crop=True, iterations=500, lr_dis=0.0002, lr_gen=0.0002,
—betal=0.5, batch_size=64, z_shape=128, sample_interval=100):
if not os.path.exists(train_folder):
print ("Invalid dataset path.")
return
if not os.path.exists(sample_folder):
os.makedirs (sample_folder)
if not os.path.exists (model_folder):
os.makedirs (model_folder)

self.in_width, self.in_height, self.in_channels = input_shape
self.out_width, self.out_height, self.out_channels = output_shape
self.train_folder = train_folder

self.sample_folder = sample_folder

self.model_folder = model_folder

self.grayscale = grayscale
self.crop = crop
self.iterations = iterations

self.lr_dis = lr_dis

self.lr_gen = lr_gen

self.betal = betal

self.batch_size = batch_size
self.z_shape = z_shape
self.sample_interval = sample_interval
self.discriminator = Discriminator ()
self.generator = Generator (output_shape)

# load dataset
self.X = self.load_dataset ()

# placeholders

self.phX = tf.placeholder(tf.float32, [self.batch_size, self.out_width, self.
—out_height, self.out_channels], name='phX")

self.phZ = tf.placeholder(tf.float32, [self.batch_size, self.z_shape], name=
—'phZ")

# forward

self.gen_out = self.generator.forward(self.phZ, reuse=False)

self.dis_real, self.dis_real_logits = self.discriminator.forward(self.phX,
—reuse=False)

(continues on next page)
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(B2 ET)

self.dis_fake, self.dis_fake_logits = self.discriminator.forward(self.gen_out,
— reuse=True)

self.sampler = self.generator.forward(self.phZ, reuse=True, trainable=False)

# loss

self.dis_loss_real = cost(self.dis_real_logits, tf.ones_like(self.dis_real))

self.dis_loss_fake = cost(self.dis_fake_logits, tf.zeros_like(self.dis_fake))

self.d_loss = self.dis_loss_fake + self.dis_loss_real

self.g_loss = cost(self.dis_fake_logits, tf.ones_like(self.dis_fake))

# vars

train_vars = tf.trainable_variables()

self.dis_vars = [var for var in train_vars if 'discriminator' in var.name]

self.gen_vars = [var for var in train_vars if 'generator' in var.name]

# optimizer
self.dis_train = tf.train.AdamOptimizer (self.lr_dis, betal=betal).

—minimize (self.d_loss, var_list=self.dis_vars)

self.gen_train = tf.train.AdamOptimizer (self.lr_gen, betal=betal).

—minimize (self.g_loss, var_list=self.gen_vars)

def

def

—width=

load_dataset (self) :
x_imgs_name = glob.glob(os.path.join(self.train_folder, 'x'"))
return x_imgs_name

train(self) :

run_config = tf.ConfigProto()
run_config.gpu_options.allow_growth = True
self.sess = tf.Session(config=run_config)
self.sess.run(tf.global_variables_initializer())

saver = tf.train.Saver (max_to_keep=1)

savedir = self.model_folder

counter = 0

sample_z = np.random.uniform(-1, 1, size=(self.batch_size, self.z_shape))

sample_files = self.X[0: self.batch_size]
sample = [get_image (sample_file, input_height=self.in_height, input_
self.in_width, resize_height=self.out_height, resize_width=self.out_width,

—crop=self.crop, grayscale=self.grayscale) for sample_file in sample_files]

—.size]

—width=

if (self.grayscale):

sample_inputs = np.array (sample) .astype(np.float32)[:, :, :, None]
else:

sample_inputs = np.array (sample) .astype (np.float32)

start_time = time.time ()
for i in range(self.iterations):
batch_idxs = len(self.X) // self.batch_size
shuffle (self.X)
for idx in range (batch_idxs) :
batch_files = self.X[idx * self.batch_size: (idx + 1) % self.batch_

batch_X = [get_image (batch_file, input_height=self.in_height, input_
self.in_width, resize_height=self.out_height, resize_width=self.out_width,

—crop=self.crop, grayscale=self.grayscale) for batch_file in batch_files]

(continues on next page)
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if self.grayscale:

batch_X = np.array(batch_X) .astype(np.float32)[:, :, :, None]
else:

batch_X = np.array(batch_X) .astype (np.float32)

# batch X = self.read_img(self.X)

batch_Z = np.random.uniform(-1, 1, (self.batch_size, self.z_shape)).
—astype (np.float32)

_, d_loss = self.sess.run([self.dis_train, self.d_loss], feed_dict=
—{self.phX: batch_X, self.phZ: batch_2z})

_s g_loss = self.sess.run([self.gen_train, self.g_loss], feed_dict=

—{self.phZ: batch_7})

print ("Epoch:{} {}/{}. Time: {}. Discriminator loss: {}. Generator,
—loss: {}".format (i, idx, batch_idxs, time.time() - start_time, d_loss, g_loss))
if counter % self.sample_interval == 0:
samples, d_loss, g_loss = self.sess.run([self.sampler, self.d_

—~loss, self.g_loss], feed_dict={self.phZ: sample_z, self.phX: sample_inputs})
save_images (samples, image_manifold_size (samples.shape[0]), "{}/{}
—.png'.format (self.sample_folder, counter))
saver.save (self.sess, "{}/dcgan.ckpt".format (self.model_folder),
—global_step=counter)
counter += 1

v L

if _ name_ == '_ main___
input_shape = (96, 96, 3)
output_shape = (96, 96, 3)
train_folder = "D:/Project/Python_Project/21 deep learning/chapter_8/faces/"
sample_folder = "samples"
model_folder = "models"

dcgan = DCGAN (input_shape=input_shape, output_shape=output_shape, train_
—~folder=train_folder, sample_folder=sample_folder, model_folder=model_folder)
dcgan.train ()

6.4 5.4 LSGAN
6.5 5.5 WGAN
6.6 5.6 CycleGAN
6.7 5.7 CGAN

6.8 5.8 StarGAN
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