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from tensorflow. keras. layers import Input, Dense

from tensorflow. keras. models import Model

from tensorflow. keras. datasets import fashion mnist

from tensorflow. keras. callbacks import ModelCheckpoint, EarlyStopping
from tensorflow. keras import regularizers

import numpy as np

import matplotlib. pyplot as plt

% matplotlib inline

5.2.1 #FUIEMALIE
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(x _train, ), (x test, ) = fashion mnist.load data() = JLM bR 2
x_train = x train.astype('float32') / 255. # 151k
x_test = x test.astype('float32') / 255.

print(x_train. shape) # iy A BT AR

print(x_ test. shape)

FEARAE -

(60000, 28, 28)
(10000, 28, 28)

B R AR A — A — R TR R R

x _train = x_ train.reshape(( x train. shape[0], np. prod(x_train. shape[1l:])))

£ RT
x test = x test.reshape((x test.shape[0], np.prod(x test.shape[l:])))
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print(x_train. shape)
print(x_ test. shape)

AR

(60000, 784)
(10000, 784)
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image dim = 784 # My A BRI 4EJE = 784
encoding dim = 32 # A% 4E . e 4n 28k = 784/32=124.5

55 =0 B R e B A% R S e RS R ARSI T

input_image = Input(shape = (image_dim, )) = 8 A S AT
encoded_image = Dense(encoding dim, activation= 'relu',
activity regularizer = regularizers.11(10e—5))(input image)

= i B 2 A R AE
encoder = Model (input image, encoded image)
decoded_image = Dense(image dim, activation = 'sigmoid') (encoded image)
= i B 2 i A A 5 EE A
autoencoder = Model(input_image, decoded image)
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encoded_input = Input(shape = (encoding dim, ))

# i (32 48 ) i AR & (LA
decoder layer = autoencoder. layers[ — 1] # A sh g ts s AR 1) i s — 2
decoder = Model(encoded input, decoder layer(encoded input))
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autoencoder. compile(optimizer = 'adadelta', loss = 'binary crossentropy')
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keras. callbacks. ModelCheckpoint(filepath, monitor = 'val loss', verbose =0,

save best only= False, save weights only= False, mode = 'auto', period=1)

FHE .

checkpointerl = ModelCheckpoint(filepath= 'model.weights.best.hdf5',
verbose =2, save best only = True)

25 W E CHR AR ) 1928 A6/ T fe /N B min_delta B 55 — R A
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EarlyStopping(monitor = 'val loss', min delta= 0, patience= 0, verbose=0,
mode = 'auto', baseline = None)

FHE .

checkpointer2 = EarlyStopping(monitor = 'val loss', min delta = 0.0005,

patience = 2, verbose = 2, mode = 'auto')

5.2.2 &
SEATUISRE . fie P AT

autoencoder. fit(x = None, y = None, batch size = None, epochs =1, verbose=1,

callbacks = None, validation_split = 0.0, validation_data = None, shuffle =
True,

class weight = None, sample weight = None, initial epoch= 0,

steps per epoch = None, validation steps = None, max queue size = 10, workers=1,

use multiprocessing = False, * * kwargs)

NSRBI . AR x AR A IR R P 2 (y=x0,
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epochs = 50
autoencoder. fit(x train, x train, epochs = epochs, batch size =256, verbose = 2,

shuffle = True, validation data= (x_test, x_test))

F2 T RN 5B 2 A e A A T 4 (o i A 9D . 9O encoder I
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encoded images = encoder.predict(x test) H [k 45
decoded images = decoder. predict(encoded images) i R 45

JRA] FHAG A 55 ModelCheckpoint.,. fit ## SRS 40 F .

epochs = 50

autoencoder. fit(x train, x train, epochs = epochs, batch size = 256, verbose = 2,
callbacks = [ checkpointerl], shuffle = True, validation data = (x_test, x_
test))

T3 A AT J7 OB ARAF BB AR U AR Y

autoencoder. load weights( 'model. weights. best.hdf5' )
encoded images = encoder.predict(x_test)

decoded images = decoder.predict(encoded images)
[G] 6 # AT LA F A6 A &, EarlyStopping., XAE LT 1. it 78 AL K .

epochs = 50
autoencoder. fit(x train, x train, epochs = epochs, batch size = 256, verbose = 2,
callbacks = [ checkpointer2 ], shuffle = True, validation data = (x_ test, x

test))

5.2.3 #RETR
T T A AR K 25 R A R 40 O PR A S 8

plt. subplot(nrows, ncols, index, #** kwargs)

B F R 272 BB nrows 1T #1 neols 51 I P& F, REI AL &ML EAR
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nunber of items = 12 # 2 BN M EGEE
plt. figure(figsize = (20, 4))
for i in range(number of items):
# 45 Hi PR
graph = plt. subplot(2, number of items, i + 1)
plt. imshow(x test[i].reshape(28, 28))
plt. gray()
graph. get xaxis().set visible(False)
graph. get yaxis().set visible(False)
it 46 5 s
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graph = plt.subplot(2, number of items, i + 1 + number of items)
plt. imshow(decoded images[i].reshape(28, 28))
plt. gray()
graph. get xaxis().set visible(False)
graph. get _yaxis().set visible(False)
plt. show()
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from tensorflow. keras. layers import Input, Dense, Conv2D, MaxPooling2D,
UpSampling2D

from tensorflow. keras. models import Model

from tensorflow. keras. datasets import fashion mnist

from tensorflow. keras. callbacks import TensorBoard

import numpy as np

import matplotlib. pyplot as plt

% matplotlib inline

5.3.2 HUEWIALIE
B AR RS AR DR T B bR RO R A

(train x, ), (test x, ) = fashion mnist.load data()

LRGP aR F EARBE et 0~ 1 JEH A Y float32 2R,

train x = train x.astype('float32') / 255.
test x = test x.astype('float32') / 255.

A A I 25 508 AR i IR AR AR

print(train x. shape)

print(test x. shape)

LERINE .

(60000, 28, 28)
(10000, 28, 28)

ERRZ P AR i DU AU 4

train x = np.reshape(train x, (len(train x), 28, 28, 1))
test x = np.reshape(test x, (len(test x), 28, 28, 1))

Fovp JEAR T 17 O K B T8, R TR IR R A S BREAR 5

print(train x. shape)
print(test_x. shape)
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R .

(60000, 28, 28, 1)
(10000, 28, 28, 1)

KT ARSI BE AL A, AR DI 4 R aR B b o A — A i np.
random. normal FEA ) HT A AL UTT .

numpy. random. normal (loc = 0.0, scale= 1.0, size = None)

BEAL loc B AR BT H L, scale SRR EZE , size B AR BT .

noise = 0.5

train x noisy = train x + noise * np.random.normal(loc=0.0, scale=1.0,
size = train_x. shape)

test x noisy = test x + noise * np.random.normal(loc=0.0, scale=1.0,
size = test_x. shape)

SERAE T RE B 0~ 1 AT L, BT DL B8 X LU R AT BT R, & vk A %5
LA

train x noisy = np.clip(train x noisy, 0., 1.)

test x noisy = np.clip(test x noisy, 0., 1.)

5.3.3 wEREENESG
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plt. figure(figsize = (20, 2))

for i in range(number of items):
display = plt.subplot(1l, number of items,i+ 1)
plt. imshow(test x noisy[i].reshape(28, 28))
plt.gray()
display. get xaxis().set visible(False)
display. get yaxis().set visible(False)

plt. show()
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5.3.4 GIE&%&BBE
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input image = Input(shape= (28, 28, 1))

BER-DERZE, IMCERZENES .

Conv2D(filters, kernel size, strides= (1, 1), padding= 'valid',

data_format = None, dilation rate= (1, 1), activation = None, use bias = True,
kernel_ initializer = 'glorot_uniform', bias_initializer = 'zeros',

kernel regularizer = None, bias regularizer = None, activity regularizer =
None,

kernel constraint = None, bias constraint = None, * * kwargs)

P ES A FHBAE . 1ZEBUZ ConveD BB K/N R, 3), [
Ff 02 Keras T4 A BRI % 1K/, padding= "same' &R E1%
JE I 0 7S % 70 O SRR T 6 B0 B g A KRN TE] . BRIA B K
(1, D, RN HBRL— MR R SN L Z A KR8 2 AR o —
Uit , Z )G RS — MR R LI, TR, THU TR ESE S —1
2RI,

in = Conv2D(filters =32, kernel size= (3, 3), activation= 'relu',

padding = 'same') (input_image)

print(x. shape)

o (1

(?, 28, 28, 32)

Hor 2 R AT RGR .
%% J& MaxPooling2D 2, ZMALJZ DL —4> K/ R (2, 2) B 32 1
TEEG ER S BUE FE R H 4R B i REAE AR as R . AT .
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MaxPooling2D(pool size = (2, 2), strides = None, padding = 'valid',6 data format =
None, %% kwargs)

BT — AP RABE A 2 ], PR A A R RS i/ T

im = MaxPooling2D( (2, 2), padding= 'same') (im)
print(im. shape)

ERAE

(?, 14, 14, 32)

Gt 2 0 H AR
im = Conv2D(32, (3, 3), activation= 'relu', padding = 'same') (im)
print(im. shape)

encoded = MaxPooling2D((2, 2), padding = 'same') (im)
print(encoded. shape)

DL R BT AT 10 4 S R
5.3.5 GIEEBEE

DR TR S A 0 VAR R AT e, 5 SR G R o AR ] R AR R
(UpSampling2DIfUF ML Z . EREEJZ 0 T8 S size[0 RN size[ 115
il K 147 A

BE A DL BRI T AR HTHBR T iR ORMALE R, 4T .

UpSampling2D(size = (2, 2), data format = None, %% kwargs)
LR ik
im = UpSampling2D((2, 2))(im)
T T RS 2 .
im = Conv2D(32, (3, 3), activation= 'relu', padding = 'same') (encoded)
print(im. shape)

im = UpSampling2D((2, 2))(im)
print(im. shape)
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im = Conv2D(32, (3, 3), activation= 'relu', padding = 'same') (im)
print(im. shape)

im = UpSampling2D((2, 2))(im)

print(im. shape)

decoded = Conv2D(1, (3, 3), activation= 'sigmoid', padding = 'same')(im)

print(decoded. shape)

ZERANT .
(2,7, 17, 32)
(?, 14, 14, 32)
(?, 14, 14, 32)

(2, 28, 28, 32)
(2, 28, 28, 1)

VL Lk 2 A0 2 I B RS 2 A L A
5.3.6 IREBEIgEE
5-5 R AU HETEL

R(ER) BHAIK B8
input_1 (InputLayer) (None, 28, 28, 1) 0
conv2d (Conv2D) (None, 28, 28, 32) 320
max_pooling2d (MaxPooling2D) (None, 14, 14, 32) 0
conv2d_1 (Conv2D) (None, 14, 14, 32) 9248
max_pooling2d 1 (MaxPooling2 (None, 7, 7, 32) 2]
conv2d_2 (Conv2D) (None, 7, 7, 32) 9248
up_sampling2d (UpSampling2D) (None, 14, 14, 32) 2]
conv2d_3 (Conv2D) (None, 14, 14, 32) 9248
up_sampling2d_1 (UpSampling2 (None, 28, 28, 32) [¢]
conv2d_4 (Conv2D) (None, 28, 28, 1) 289
BB 28353

AIZSH: 28 353

FRNZSH: 0

B 55 HEHE

el 13t S ECBCR IR 2 R AN
BABBHEXBRIAK E—ERE+ABREHZTATHE)

e input_1. XJE—A G AT B AT IR SHL

o conv2d: BRIEHE=32. K K/N=3X3=9, L -BRE=1.0UAH
32X 9+32=320,
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* max_pooling2d. I it ik )2, A Tl S5k,

* The conv2d_1. HHBHE =32, % K/h=3X3=9, F —~2ZHE=
14, 0T DA 32X9X32+32=9248,

e conv_2d 2, conv2d 3. |f] conv2d 1,

e conv2d 4: 1 X9X32+1=289,

5.3.7 #EBISLEIME  HRIFFIZ

T P AR R R S A L 9 L compile J7 vk B B LA
PEATIN SR

autoencoder = Model(inputs = input img, outputs = decoded)

autoencoder. compile(optimizer = 'adadelta', loss = 'binary crossentropy')

AU GBER, 22K E R Y T RS, T BB Y ZFE R,
5 TensorBoard $&fit—\1J& ., Keras TensorBoard 24 U1°F .

keras. callbacks. TensorBoard( ["log dir = './logs'", 'histogram freq= 10",
'batch size = 32",

'write graph= True', 'write grads = False', 'write images = False',
'embeddings_freq=0', 'embeddings layer names = None',

'embeddings metadata = None', 'embeddings data = None', "update freq=

'epoch'"], )

SRR ARG BONE, IR PR

tb = [TensorBoard(log dir = './tmp/tb', write graph= True) ]

TR GeOTTEINGR A sh i ds . JTikEL T .

fit(x = None, y = None, batch size = None, epochs =1, verbose =1, callbacks =
None,

validation split = 0.0, validation data = None, shuffle = True,

class weight = None, sample weight = None, initial epoch= 0,

steps_per epoch = None, validation steps = None, validation fregq=1)

B L AT F x_train_noise YE A FFAE Ciig A DL K x_train 7B A5
& () .
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epochs = 100

batch size =128

autoencoder. fit(x_train noisy, x train,

epochs = epochs, batch size = batch size, shuffle = True,

validation data = (x_test noisy, x_test), callbacks = tb)

5.3.8 B&HXE

$E 6 A P R R AR S, e R T AR — AT AR A B KL X
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decoded_images = autoencoder. predict(test noisy x)
number of items = 10
plt. figure(figsize = (20, 2))
for item in range(number of items):
display = plt.subplot(1l, number of items,item+ 1)
im = decoded images[item].reshape(28, 28)
plt. imshow(im, cmap = "gray")
display. get xaxis().set visible(False)
display. get yaxis().set visible(False)
plt. show()
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5.3.9 TensorBoard %
P tensorboard BIH H , TR EM A ATHRME AW T v S

tensorboard -- logdir = ./tmp/tb

TR http://localhost: 6006,
T T P 5K 3 i R s I 2 RN B E B I 53 0% pR B Cy il Bl B RT AE IR
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