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UAF 5-16 : VGG16 ETILORFRAHS—AD1 AT 2 Ak
from keras.applications import VGG16
conv_base = VGG16(weights="1imagenet’,

include_top=False,
input_shape=(15@, 150, 3))
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Laver (type) Output Shape Param #
input_1 (InputLayer) {Home, 150, 150, 3) ]
blockl_convl (Conv2D) (Home, 150, 150, 64) 17z
blockl_convZ (ConwZD) (Fome, 150, 1E0, 64) 36025
blockl_pool MaxPooling?D)  (Hone, 75, 75, &4) 0
blockZ_conrl (ConwZD) (Wome, 75, 76, 128) 73856
blockZ_conr? (ConwZD) (Wone, 75, 76, 128) 147684
block?_pool (MaxPooling?D)  (Wene, 37, 37, 128) 0
blocki_convl (ConwZD) (Wome, 37, 37, 25&) 2A5165
blocki_cony? (ConwZD) (Wome, 37, 37, 256) EA0030
block3_conv3 (ConwZD) (Home, 37, 37, 256) EE00E0
block3_pool (MaxFoolingfD)  (Hone, 18, 18, £56) 0
blockd convl (ConwED) (Fome, 18, 18, 512) 1160160
blockd_conr? (ConwZD) (Wone, 18, 18, 512) 2350805
blockd_conrd (ConwZD) (Wone, 18, 13, 512) 2350805
blockd_pool (MaxFoolingfD)  (Home, 9, 5, E1Z2) ]
blocks_convl (ConwZD) (Wome, 9, 9, 512) 2359803
blockS_conv? (ConwZD) (Wome, 9, 9, 512) 2359805
blocks_con¥d (ConwZD) (Wome, 8, 9, 512) 2359805
blockE_pool (MaxPooling?D)  (Home, 4, 4, E1Z2) i

Total params: 14, 714, 633

Trainable params: 14, 714, 688

Hon—trainable params: 0
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import os
import numpy as np
from keras.preprocessing.image import ImageDataGenerator

# 5.2, 2\ Tsmally—%Ey FERMLAET L2 NUADNATHDIZ LICER
base_dir = '/Users/fchollet/Downloads/cats_and_dogs_small'

train_dir = os.path.join(base_dir, 'train')
validation_dir = os.path.join(base_dir, 'validation®)

test_dir = os.path.join(base_dir, 'test')
datagen = ImageDataGenerator(rescale=1,/255)
batch_size = 2@

def extract_features(directory, sample_count):
features = np.zeros(shape=(sample_count, 4, 4, 512))
labels = np.zeros(shape=(sample_count})
generator = datagen.flow_from_directory(directory,
target_size=(150, 150),

train_features = np.reshape(train_fea
validation_features =
test_features = np.reshape(test featu

np.reshape(validation_features, (1888,

A% e

i=o0
for inputs_batch, labels_batch in generator:
features_batch = conv_base.predict(inputs_batch)
features[i * batch_size : (i + 1) * batch_size] = features_batch
ia?el?[i * batch_size : (i + 1) * batch_size] = labels_batzh
if i * batch_size >= sample_count;
# JxxXL—SRT—FEEBRI—TTERT S0,

gEEEUKtﬁﬂ%ﬂbksm%ﬂbﬁﬁhﬁtﬁﬁu
rea

|
LL

batch_size=batch_size,
class_mode='binary')

return features, labels

train_features, train_labels

extract_features(train_dir, 2000
+alidation_features, ; u )

validation_labels extract_features(validation dir,

1000)
= extract_features(test_dir, 1000)

test_features, test_labels

tures, (2000, 4 * 4 * 512))

4 * 4 * 512))

res, (1008, 4 * 4 * 512))
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from keras import models
from keras import layers
from keras import optimizers

model = models.Sequential()

model . add(layers.Dense(256, activation='relu', input_dim=4 * 4 * 512))
model.add(layers.Dropout(0.5))

model.add(layers.Dense(1, activation='sigmoid’'))

mndel.cumpile[uptimizer=nptimizer5.HMSprup[lr:EE—SJ,
loss="'hinary_crossentropy',
metrics=['acc'])

history = model.fit(train_features, train_labels,
epochs=380,
batch_size=20,
ualidatinn_ﬂata={ualidatinn_features, validation_labels))
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import matplotlib.pyplot as plt

acc = history.history['acc"']

val_acc = history.history['val_acc']

loss = history.history['loss']

val_loss = history.history[‘'val_loss']

epochs = range(len(acc))

# EEREEOv
plt.plot(epochs, acc,

plt.plot(epochs, val_acc,

"bo', label='Training acc')

plt.title('Training and validation accuracy"')

plt.legend()
plt.figure()
# RE@E70Y

plt.plot(epochs, loss, 'bo', label='Training loss')
plt.plot(epochs, val_loss,

plt.title('Training and validation loss')

plt.legend()

plt.show()

'b', label='Validation acc')

'b*, label='Validation loss')

Training and validation accuracy
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from keras import models ??)b‘:iﬁhu LTLS
from keras import layers D¥ERRICIE. 20 0H1E

DINTGA—I3DHYFE

model = models.Sequential()

nodel;add(cony_base) 9. dlfFET HEIC. BEH
model.add(layers.Flatten()) AFHAN — RS —
model.add(layers,Dense(256, activation='relu')) Jgj;::; ZE,F%nTé,

model.add(layers.Dense(1, activation='sigmoid')) BELITYFET, /i

faEld. TNODEDE
>>> model.summary() ﬁ;ﬁﬁ‘gj”ﬁ |::| [:E%ﬁ- é ;h'fd:

Lyl

s N e e e i ST okl [ R RN O i ol 154 C 3
UEg15, (Modeld, " | v iickone, ied)812) | - 1AD1468E . (EH-&ETT
flatten_1 (Flatten) (None, 8192) a

dense_1 (Dense) (None, 256) 2097408

dense_2 (Dense) (Mone, 1) 257

s e e i e e e e s e s i B s e S e Y O O R R S S S S EEEOo TR -
peae i g—a—a—4—h——— T 11— 1=t - R e e b

Total params: 16,812,353
Trainable params: 16,812,353
Non-trainable params: @
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from keras.preprocessing.image import ImageDataGenerator

train_datagen = ImageDataGenerator(
rescale=1, /255,
rotation_range=40,
widthqshift_range=ﬂ.2.
height_shift_range=8.2,
shear_range=0,2,
Zoom_range=0.2,
horizontal flip=True,
fill_mode='nearest’')

# BET—R3KBLTARETlRAEVC EICEE
test_datagen = ImageDataGenerator(rescale=1./255)

train_generator = train_datagen.flnw;frnm_directnry{

train_dir, # F—TwbFLIMY

target_size=(150, 150), # TATOESRE150x150/IcTE

batch_size=28, # INwyFHaZX

class_mode='binary*) # WEMBE L Thinary_crossentropy: M7 2716,
# Z{HOS<NHRE

validation_generator = test_datagen.flow_from_directory(
validation_dir,
target_size=(150, 158),
batch_size=20,
class_mode='binary')

mudel.cnmpile[lnss='binary_cru55entrupy',
optimizer=optimizers.RMSprop(lr=2e-5),
metrics=['acc'])

history = model.fit_generator(train_generator,
steps_per_epoch=100,
epochs=38, :
validation_data=validation_generator,
validation_steps=5@,
verbose=2)

Training and validation accuracy
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>>> conv_base.summary()

Layer (type) Output Shape Param #
S OpEL N CInpirtlmyury it RS et feg Heqs iagiETg IR
bloeckl_convl (Convolution2D) (None, 158, 158, 64) 1792
bleckl_conv2 (Convolution2D) (None, 158, 150, 64) 36928
block1_pool (MaxPooling2D) (None, 75, 75, 64) [V}
block2_convl (Convolution2D) (None, 75, 75, 128) 73856
block2_conv2 (Convolution2D) {(None, 75, 75, 128) 147584
block2_pool (MaxPooling2D) (None, 37, 37, 128) a
block3_convl (Convolution2D) (None, 37, 37, 256) 295168
block3_conv2 (Convolution2D) (None, 37, 37, 256) 590080
block3_conv3 (Convolution2D) (None, 37, 37, 256) 590080
block3_pool (MaxPooling2D) (None, 18, 18, 256) @
block4 convl (ConvolutionzD) (None, 18, 18, 512) 1188168
block4_conv2 (Convolution2D) (None, 18, 18, 512) 2359808
block4_conv3d (Convolution2D)  (None, 18, 18, 512) 2359808

block4_pool (MaxPooling2D) (None, 9, 9, 512) @
blockS_conv1 (Convolution2D) (None, 9, 9, 512) 2359808
block5_conv2 (Convolution2D) (None, 9, 9, 512) 2359808
block5_conv3 (Convolution2D) (None, 9, 9, 512) 2359808
EE?EES pool (MaxPooling2D) (None, 4, 4, 512) @

S SE RN aEEss s EERSESSSSNCESSConEoCoEmEEsmEEENss s s mmmEsee

—e S EmaEEDEE=E=s

Total params: 14,714,688
Trainable params: @
Non-trainable params: 14,714,688
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conv_base.trainable = True 7:;: ") 1&“—'}?"%"—& 7&1§Fﬁ Li
set_trainable = False -§_° s
for ﬁyir in conv_base.layers: 27AFa—=2T%1T2
ayer.name == 'block5_convi': = IS
set_trainable = True ' 3 ’Dd)ﬁﬁfﬁfhﬂ'@_é%%@k
if set_trainable: % 'é 7&%'] BE L 7": LyHy b 'C‘:?_o
: layer.trainable = True
else:

layer.trainable = False

AR B23 ' ETNQIFA Fa—=2d

model.compile(loss="binary_crossentropy’,
optimizer=optimizers.RMSprop(lr=1e-5),
metrics=['acc'])

history = model.fit_generator(train_generator,

steps_per_epoch=100,

epochs=100,
validation_data=validation_generator,
validation_steps=5@)
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def smooth_curve(points, factor=0.8):
smoothed_points = []
for point in points:
if smoothed_points:
previous = smoothed_points[-1]
smoothed_points.append(previous * factor + point * (1 - factor))
else:
smoothed_points.append(point)
return smoothed_points

plt.plot(epochs, smooth_curve(acc), ‘bo',
label='Smoothed training acc')
plt.plot(epochs, smooth_curve(val_acc), by
label="'Smoothed validation acc')
plt.title('Training and validation accuracy"')
plt.legend()

plt.figure()

plt.plot(epochs, smooth_curve(loss}, 'bo’',
label='Smoothed training loss')
plt.plot(epochs, smooth_curve(val_loss), ‘b’',
label="'Smoothed validation loss')
plt.title('Training and validation loss')
plt.legend()

plt.show()
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