» Google Colab

60| E{(ZHOFX| vs TLO)

url : https://www.kaggle.com/c/dogs-vs-cats/data (https://www.kaggle.com/c/dogs-vs-cats/data)
test1.zip : 271.15MB

train.zip : 543.16MB

sampleSubmission.csv
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https://www.kaggle.com/c/dogs-vs-cats/data
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In [1]:

import os, shuti
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In [2]:

#H# =202 O0I2E
from google.colab import drive
drive.mount('/content/drive")

Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.
mount ("/content/drive", force_remount=True).



In [3]:

# CIOIE Al SAF & &l
lcp —r '/content/drive/My Drive/dataset/cats_dogs' '/content/'
I'ls -Is '/content/cats_dogs'

total 833952

88 —-rw—m—- 1 root root 88903 Jul 17 15:18 sampleSubmission.csv
277660 -rw—————- 1 root root 284321224 Jul 17 15:18 testi1.zip
556204 —rw———- 1 root root 569546721 Jul 17 15:18 train.zip

UFE7IE 2l B0

I'rm -rf '/content/datasets/'
lunzip '/content/cats_dogs/cats_and_dogs_testi.zip' -d '/content/datasets/'
lunzip '/content/cats_dogs/cats_and_dogs_train.zip' —-d '/content/datasets/'

In [5]:

l'rm —-rf '/content/datasets/'
lunzip '/content/cats_dogs/test1.zip' —d '/content/datasets/'
lunzip '/content/cats_dogs/train.zip' —d '/content/datasets/'

AELY & WHEO ZUHA DAY 5000201 A H & ASLICEH.
inflating: /content/datasets/train/dog.5499.jpg
inflating: /content/datasets/train/dog.55.jpg
inflating: /content/datasets/train/dog.550.]jpg
inflating: /content/datasets/train/dog.5500.]pg
inflating: /content/datasets/train/dog.5501.jpg
inflating: /content/datasets/train/dog.5502.jpg
inflating: /content/datasets/train/dog.5503.jpg
inflating: /content/datasets/train/dog.5504.jpg
inflating: /content/datasets/train/dog.5505.jpg
inflating: /content/datasets/train/dog.5506. jpg
inflating: /content/datasets/train/dog.5507.pg
inflating: /content/datasets/train/dog.5508.jpg
inflating: /content/datasets/train/dog.5509.jpg
inflating: /content/datasets/train/dog.551.jpg
inflating: /content/datasets/train/dog.5510.jpg
inflating: /content/datasets/train/dog.5511.jpg
inflating: /content/datasets/train/dog.5512.jpg
inflating: /content/datasets/train/dog.5513.]pg
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In [6]:

I'ls —al '/content/datasets/train' | head -5

I'ls =1 '/content/datasets/train' | grep - | wc —|I
I'ls —al '/content/datasets/test1' | head -5
I'ls =1 '"/content/datasets/test1' | grep - | wc —|I

total 609260
drwxr—-xr-x 2

drwxr-xr-x 4
“rTW-r—r— 1
—rW=r——r——1
25000

total 304260
drwxr—-xr-x 2

drwxr-xr-x 4
—rW=r——r——1
—TW-r—r— 1
12500

In [7]:

# = OOolH

ori_dataset_dir

# A58 OO0l

root
root
root
root

root
root
root
root

=
A=

B A

=
=

root
root
root
root

root
root
root
root

Ook=
=

770048 Sep 20 2013 .
4096 Jul 17 15:19 ..
12414 Sep 20 2013 cat.0.jpg
21944 Sep 20 2013 cat.10000. jpg

270336 Sep 20 2013 .

4096 Jul 17 15:19 ..

54902 Sep 20 2013 10000. jpg
21671 Sep 20 2013 10001. jpg

ofMlet CIghE 2l E=2

'./datasets/train'

MN&Eg Clegel

base_dir = './datasets/cats_and_dogs_small'

# 0ol A

i f os.path.exists(base_dir):

shutil.rmtree

os.mkdir (base_dir

o, ©

s, A=

HAE

~— —

= <ol CIEE e A

base_dir)

=g= Fet U=EEL

train_dir = os.path.join(base_dir, 'train')
os.mkdir (train_dir)

val_dir = os.path.join(base_dir, 'validation')

os.mkdir (val_

dir)

test_dir = os.path.join(base_dir, 'test')

os.mkdir (test_dir)

0s.listdir(base_dir)

out[7]:

['validation', 'test', 'train']



In [9]:

import os
for dirname, _, filenames in os.walk(base_dir):
print(dirname)

./datasets/cats_and_dogs_smal |
./datasets/cats_and_dogs_smal | /validation
./datasets/cats_and_dogs_smal | /test
./datasets/cats_and_dogs_smal | /train

In [10]:

sSE A0 AR ClEEe]
train_cats_dir = os.path.join(train_dir, 'cats')
os.mkdir (train_cats_dir)

# 2= 20X AFR Cl2EHel
train_dogs_dir = os.path.join(train_dir, 'dogs')
os.mkdir (train_dogs_dir)

# 22 D20 AFR Cl2Eel
val_cats_dir = os.path.join(val_dir, 'cats')
os.mkdir (val_cats_dir)

# 252 20X AFR Cl2Eel
val_dogs_dir = os.path.join(val_dir, 'dogs')
os.mkdir (val_dogs_dir)

# HAEZ 120| AFR ClaHe|
test_cats_dir = os.path.join(test_dir, 'cats')
os.mkdir (test_cats_dir)

# HHAEES Z0tX AHE CIEE 2

test_dogs_dir = os.path.join(test_dir, 'dogs')
os.mkdir (test_dogs_dir)

HIO|E =H



In [11]:

# M8 1,000002] 1220l OIOIKIZ train_cats_dir0ll = AF&LICH
fnames = ['cat.{}.jpg'.format(i) for i in range(1000)]
for fname in fnames:
src = os.path.join(ori_dataset_dir, fname)
dst = os.path.join(train_cats_dir, fname)
shutil.copyfile(src, dst)

# CtS 50000 D2F0| OIOIKIS validation_cats_dirOl S AFELICH
fnames = ['cat.{}.jpg'.format(i) for i in range(1000, 1500)]
for fname in fnames:

src = os.path.join(ori_dataset_dir, fname)

dst = os.path.join(val_cats_dir, fname)

shutil.copyfile(src, dst)

# Ct8 5009H 122F0| OIOIKIZ test_cats_dirl =AF&HLICH
fnames = ['cat.{}.jpg'.format(i) for i in range(1500, 2000)]
for fname in fnames:

src = os.path.join(ori_dataset_dir, fname)

dst = os.path.join(test_cats_dir, fname)

shutil.copyfile(src, dst)

# X8 1,0000H2] Z0FXl OIOIKIZ train_dogs_dir0ll = AF&HLICH
fnames = ['dog.{}.jpg".format(i) for i in range(1000)]
for fname in fnames:
src = os.path.join(ori_dataset_dir, fname)
dst = os.path.join(train_dogs_dir, fname)
shutil.copyfile(src, dst)

# CtS 50000 20Xl OIDIXIE validation_dogs_dirOll S AFELIC
fnames = ['dog.{}.jpg'.format(i) for i in range(1000, 1500)]
for fname in fnames:

src = os.path.join(ori_dataset_dir, fname)

dst = os.path.join(val_dogs_dir, fname)

shutil.copyfile(src, dst)

# Ct2 50000 Z0FXl OIOIKIE test_dogs_dir®l =AterLICh
fnames = ['dog.{}.jpg'.format(i) for i in range(1500, 2000)]
for fname in fnames:

src = os.path.join(ori_dataset_dir, fname)

dst = os.path.join(test_dogs_dir, fname)

shutil.copyfile(src, dst)

[ET/HSHAE] SHAE AT H+E FIRE



print('E2&2 D20 Ol0IK &AM JHz=:", len(os.listdir(train_cats_dir)))
print('2&=2 20LAl OIO[Xl & JH==:", len(os.listdir(train_dogs_dir)))
print('Z2==2 D20 Ol0IXI &M JH==:", len(os.listdir(val_cats_dir)))
print('Z2=2 20Xl Ol0IXI &AM JH==:", len(os.listdir(val_dogs_dir)))
print('HIAEZ D20 O[0IK &AM JH==:", len(os.listdir(test_cats_dir)))
print('HIAEZ 20rXl O[OIK &M JHZ=:", len(os.listdir(test_dogs_dir)))

E 001 001X A JH==: 1000
gHE Z0tAl OI0IX & JH==: 1000
ad5E U0l OI0IXI & JH==: 500
2SS ZO0tXl OI0IXl &XHl JH==: 500
HAEZ D20l 0I0IX & JH==: 500
HAEZ 2I0tXl OI0IXI & JH==: 500

« = 0|0|X| : 20007}
« Z4Z 0|0|X| : 10007Y
« E|AE 0|O/X|: 100074

In [13]:

from keras import layers
from keras import models

mode! = models.Sequential ()

model .add(layers.Conv2D(32, (3, 3), activation='relu',
input_shape=(150, 150, 3)))

mode | .add( layers.MaxPooling2D((2, 2)))

mode| .add( layers.Conv2D(64, (3, 3), activation='relu'))
mode | .add( layers.MaxPooling20((2, 2)))

mode | .add(layers.Conv2D(128, (3, 3), activation='relu'))
mode| .add( layers.MaxPooling2D((2, 2)))

mode| .add( layers.Conv2D(128, (3, 3), activation='relu'))
mode | .add( layers.MaxPooling2D((2, 2)))

model .add(layers.Flatten())
mode| .add(layers.Dense(512, activation='relu'))
mode| .add(layers.Dense(1, activation='sigmoid"))



In [14]:

mode | .summary()

Model: "sequential"

Layer (type) Qutput Shape Param #
conv2d (Conv2D) (None, 148, 148, 32) 896
?ax_poolinQZd (MaxPooling2D (None, 74, 74, 32) 0
conv2d_1 (Conv2D) (None, 72, 72, 64) 18496
max_pool ing2d_1 (MaxPooling (None, 36, 36, 64) 0

20)

conv2d_2 (Conv2D) (None, 34, 34, 128) 73856
max_pool ing2d_2 (MaxPooling (None, 17, 17, 128) 0

20)

conv2d_3 (ConvaD) (None, 15, 15, 128) 147584
max_pooling2d_3 (MaxPooling (None, 7, 7, 128) 0

20)

flatten (Flatten) (None, 6272) 0

dense (Dense) (None, 512) 3211776
dense_1 (Dense) (None, 1) 513

Total params: 3,453,121
Trainable params: 3,453,121
Non-trainable params: 0
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In [16]:

from tensorflow.keras import optimizers

mode!| .compile(loss="'binary_crossentropy',
optimizer=optimizers.RMSprop(lr=1e-4),
metrics=['acc'])

/usr/local/lib/python3.7/dist—packages/keras/optimizer_v2/rmsprop.py:130: UserWarnin
g: The “Ir’ argument is deprecated, use ‘learning_rate' instead.
super (RMSprop, self).__init__(name, x*kwargs)
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« JPEG ZHIXZE RGBEA=Z C|ZY
o B5 A EfQUO| HINZ HBt
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» keras.preprocessing.image

» ImageDataGenerator : C| 230 U= O[0[X| -2 HiX| HIMZ HFGS=

In [17]:

from keras.preprocessing.image import ImageDataGenerator

# 2= 0|0IKIE 1/2552 AHYS ZHEHLIC
train_datagen = ImageDataGenerator(rescale=1./255)
test_datagen = ImageDataGenerator (rescale=1./255)

train_generator = train_datagen.flow_from_directory(
train_dir, # Et2 ClEE 2
target_size=(150, 150), #
batch_size=16,
# binary_crossentropy =&2 At=Eol)| 20 OI& &0I=0]
class_mode="'binary")

2= OI0IXIE 150 x 150 A= ©

0y

g
ko

val_generator = test_datagen.flow_from_directory(
val_dir,
target_size=(150, 150),
batch_size=16,
class_mode="'binary")

Found 2000 images belonging to 2 classes.
Found 1000 images belonging to 2 classes.

M2 o|E S &-&35t0] Li|o[E{et 2t S 2elol 27|

n [18]:

for data_batch, labels_batch in train_generator:
print("8iXl GIOIEl 3AJ]:', data_batch.shape)
print('"8H Xl &l0l= 3AJI:", labels_batch.shape)
break

BRXI CIOIE 221: (16, 150, 150, 3)
BHXI ellols 221: (16,)

« MU2OlE= o] HiX|E FoHY2 = THSO0{ L,
- EfZ ZH0| QU= O[O]X|E £8l0| gh=3trt.

TjO[M AL 2] 0] & g
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« fit_generator MM E+= fit HAMEQ} S LSt H|O|E XA O|HE AR 7}s.
= CIOJE{7t 20| M-dE|7|0f A 2tA 2EOf StLte| o 238 H2|sHY| flo MU O|H 252 E dotLt
o2 MEZ EE2X| e F0{0f BHCt (steps_per_epoch 0| & A7)

= validation_data Oi7HHE AtE 7ts.

= validation_stepsOi|Af ZOtLt B2 HYX|E FEEX

In [20]:

#H AZ20 Ol0IXl GIoIEHS Wz
num_cats_tr = len(os.listdir(train_cats_dir))
num_dogs_tr = len(os.listdir(train_dogs_dir))

num_cats_val = len(os.listdir(val_cats_dir))
num_dogs_val len(os. listdir(val_dogs_dir))

total_train = num_cats_tr + num_dogs_tr
total_val = num_cats_val + num_dogs_val

GIOIE : ", total_train)
diolEl = ", total_val)

print("st
print("&

0% @l

=
=
batch_size = 16
epochs = 30

St5& Oole - 2000
Z3E Oold 1000

T IteX| validation_steps O§ 71 2 5=0f| X| & $HC}.



In [21]:

%%t ime

history = model . fit(
train_generator,
steps_per_epoch= total_train // batch_size,
epochs=30,
validation_data=val_generator,
validation_steps= total_val // batch_size)

Epoch 1/30

# model.fit_gerator = model.fit() @2 =

125/125 |

0 - val_loss: 0.6880 - val_acc: 0.5343

Epoch 2/30

125/125 [

- val_loss: 0.
Epoch 3/30

6303 -

val_acc: 0.6431

125/125 |

5 - val_loss:
Epoch 4/30

0.6428

- val_acc: 0.6391

125/125 [
5 - val_loss:
Epoch 5/30

0.6531

- val_acc: 0.6452

125/125 [
75 - val_loss:
Epoch 6/30

0.5749 - val_acc: 0.6865

125/125 [
- val_loss: 0.
Epoch 7/30

6248 -

val_acc: 0.6623

125/125 [

5 - val_loss:
Epoch 8/30

0.5557

- val_acc: 0.7046

125/125 |

- val_loss: 0.
Epoch 9/30

5857 -

val_acc: 0.7026

125/125 [

- val_loss: 0.
Epoch 10/30

5388 -

val_acc: 0.7117

125/125 |

0 - val_loss:
Epoch 11/30

0.5848

- val_acc: 0.7177

125/125 [

5 - val_loss:
Epoch 12/30

0.5745

- val_acc: 0.7208

125/125 |

- val_loss: 0.
Epoch 13/30

5489 -

val_acc: 0.7500

125/125 [
5 - val_loss:
Epoch 14/30

0.5432

- val_acc: 0.7429

125/125 [
- val_loss: 0.
Epoch 15/30

5495 -

val_acc: 0.7560

125/125 [
- val_loss: 0.
Epoch 16/30

6172 -

val_acc: 0.7308

125/125 [

- val_loss: 0.
Epoch 17/30

5647 -

val_acc: 0.7490

125/125 [

]

]

]

]

]

]

]

]
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23s 72ms/step — loss: 0.6887 - acc: 0.519

9s 72ms/step — loss: 0.6539 - acc: 0.6285

11s 90ms/step — loss: 0.6008 - acc: 0.688

10s 83ms/step — loss: 0.5650 - acc: 0.713

13s 103ms/step — loss: 0.5338 - acc: 0.72

9s 71ms/step — loss: 0.4955 - acc: 0.7635

11s 92ms/step — loss: 0.4722 - acc: 0.779

9s 72ms/step — loss: 0.4507 - acc: 0.7985

Os 72ms/step — loss: 0.4127 — acc: 0.8080

11s 91ms/step — loss: 0.3891 - acc: 0.834

11s 91ms/step - loss: 0.3614 - acc: 0.841

9s 72ms/step — loss: 0.3371 - acc: 0.8585

11s 91ms/step — loss: 0.3088 - acc: 0.875

9s 71ms/step — loss: 0.2892 - acc: 0.8810
9s 71ms/step — loss: 0.2637 - acc: 0.8985
9s 70ms/step — loss: 0.2452 - acc: 0.9050
9s 71ms/step — loss: 0.2159 — acc: 0.9150



- val_loss: 0.5891 -
Epoch 18/30

val_acc: 0.7470

125/125 [
5 - val_loss: 0.6163
Epoch 19/30

]
- val_acc: 0.7510

125/125 |

- val_loss: 0.6634 -
Epoch 20/30

val_acc: 0.7359

125/125 [

]

5 - val_loss: 0.6894
Epoch 21/30

- val_acc: 0.7409

125/125 |

- val_loss: 0.7833 -
Epoch 22/30

val_acc: 0.7208

125/125 [

]

5 - val_loss: 0.7463
Epoch 23/30

- val_acc: 0.7429

125/125 |

]

0 - val_loss: 0.7518
Epoch 24/30

- val_acc: 0.7470

125/125 [

- val_loss: 0.7750 -
Epoch 25/30

val_acc: 0.7450

125/125 [
- val_loss: 0.8603 -
Epoch 26/30

val_acc: 0.7369

125/125 [
5 - val_loss: 0.9642
Epoch 27/30

]
- val_acc: 0.7258

125/125 [
5 - val_loss: 0.9108
Epoch 28/30

]
- val_acc: 0.7470

125/125 |

- val_loss: 0.9119 -
Epoch 29/30

val_acc: 0.7359

125/125 [

]

5 - val_loss: 0.9879
Epoch 30/30

- val_acc: 0.7389

125/125 |

]

5 - val_loss: 0.9839
CPU times: user 5min
Wall time: 5min 33s

- val_acc: 0.7450

11s 91ms/step — loss

9s 71ms/step — loss:

10s 81ms/step — loss

9s 76ms/step — loss:

11s 90ms/step — loss

10s 78ms/step — loss

9s 71ms/step — loss:

9s 71ms/step — loss:

10s 81ms/step — loss

11s 90ms/step — loss

9s 71ms/step — loss:

10s 82ms/step — loss

11s 85ms/step — loss

31s, sys: 10.9 s, total: 5min 42s

In [22]:

### CPU 30 epochs : 52& 55=x
### GPU 30 epochs : 5b& 33=x
LR

In [26]:

mode| .save( 'cats_and_dogs_small_1.h5")

=2 G[0|E{Qt HE Hlo|E{o] B

2y

- 0.2031 - acc
0.1842 - acc:
© 0.1557 - acc
0.1384 - acc:
: 0.1268 - acc
© 0.1072 - acc
0.0959 - acc:
0.0784 - acc:
: 0.0604 - acc
© 0.0562 - acc
0.0511 - acc:
© 0.0365 - acc
© 0.0334 - acc

- 0.923

0.9305

©0.949

0.9525

:0.962

- 0.966

0.9715

0.9760

- 0.981

- 0.983

0.9855

- 0.991

- 0.992



In [27]:

import matplotlib.pyplot as plt

In [28]:

acc = history.history['acc']

val_acc = history.history['val_acc']
loss = history.history['loss']
val_loss = history.history['val_loss']

epochs = range(len(acc))
plt.plot(epochs, acc, 'bo', label='Training acc')
plt.plot(epochs, val_acc, 'b', label="'Validation acc')
plt.title('Training and validation accuracy')
plt.legend()
plt.figure()
plt.plot(epochs, loss, 'bo', label='Training loss")
plt.plot(epochs, val_loss, 'b', label="Validation loss')
plt.title('Training and validation loss')
plt.legend()
plt.show()
Training and validation accuracy
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In [29]:

datagen = ImageDataGenerator (
rotation_range=40,
width_shift_range=0.2,
height_shift_range=0.2,
shear_range=0.2,
zoom_range=0.2,
horizontal_flip=True,
fill_mode="'nearest"')

L

« rotation_range : HESIA ALEIZ 2| HA|Z 2 #2{(0~180 ALO])

« width_shift_range2} height_shift_range= AM%I-S =1} =%

« shear_range : @ @ S}A ™t B2H(shearing transformation)2

« zoom_range : AESHAH AT S SO H °|

« horizontal_flip : S ESIA O|0|X|E =B 2 F|H7|. =8 A= 78 = US I ALE.(H SE/2!
)

« fill_mode : 2|F0|L} 7t2/M 2 0|52 2 Q5 M{EH| 4 dshor e T
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=
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In [31]:

# O|I0IXl &Xel REcE 2=
from keras.preprocessing import image

fnames = sorted([os.path.join(train_dogs_dir, fname) for fname in os.listdir(train_dogs_dir)])
print(fnames[50])

# =S4 O|0IAl A&HELICH
img_path = fnames[50]

ZELIC

# OI0IXNIE &) AJIE H
(img_path, target_size=(150, 150))

img = image.load_img
plt.imshow(img)

./datasets/cats_and_dogs_small/train/dogs/dog. 143. jpg
Out[31]:
<matplotlib.image.AxesImage at O0x7f25c9d0c790>
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In [36]:

X = image.img_to_array(img)

# (1, 150, 150, 3) AJIE HEtEHLICH
X = x.reshape((1,) + x.shape)

# flow() HMEE= iZolH HEt=l 0|0IXIQ BHXIE MAELICE.
# 28t B2CD| 20 0. XIZWA =XIoH0F &LICH

i =0

plt.figure(figsize=(15, 15))

for batch in datagen.flow(x, batch_size=1):
print(batch[0].shape)
plt.subplot(2,3, i+1)
imgplot = plt.imshow(image.array_to_img(batch[0]))
i +=1
ifi%6==0:
break

plt.show()
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In [37]:

mode! = models.Sequential()

mode| .add( layers.Conv2D(32, (3, 3), activation='relu',
input_shape=(150, 150, 3)))

mode | .add( layers.MaxPooling2D((2, 2)))

mode | .add( layers.Conv2D(64, (3, 3), activation='relu'))

mode | .add( layers.MaxPool ing20((2, 2)))

mode| .add(layers.Conv2D(128, (3, 3), activation='relu'))

mode | .add( layers.MaxPooling2D((2, 2)))

mode | .add( layers.Conv2D(128, (3, 3), activation='relu'))

mode | .add( layers.MaxPooling20((2, 2)))

model .add( layers.Flatten())

mode| .add( layers.Dropout(0.5))

mode | .add( layers.Dense(512, activation='relu'))

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

mode | .compile(loss='binary_crossentropy',

metrics=['acc'])



In [38]:

# 220 Ol0|IXl GIOIEIS JH=Z=
num_cats_tr = len(os.listdir(train_cats_dir))
num_dogs_tr = len(os.listdir(train_dogs_dir))

num_cats_val = len(os.listdir(val_cats_dir))
num_dogs_val = len(os. listdir(val_dogs_dir))

total_train = num_cats_tr + num_dogs_tr
total_val = num_cats_val + num_dogs_val
print("&&

print("&

=2 MolEl : ", total_train)
2 olole : ", total_val)

batch_size = 16

epochs = 15
stE5 & OI0lE 2000
Z2EE OO0l : 1000



In [39]:

%%t ime

train_datagen = ImageDataGenerator (

rescale=1./255,
rotation_range=40,
width_shift_range=0.2,
height_shift_range=0.2,
shear_range=0.2,
zoom_range=0.2,
horizontal_flip=True,)

# 23 UOIH= SMZHME=E eHEICE.
test_datagen = ImageDataGenerator (rescale=1./255)

train_generator = train_datagen.flow_from_directory(
# B2 CIEEel
train_dir,
target_size=(150, 150), # 2= OI0IXAE 150 x 150 AJ|=2 ©1H
batch_size=32,
# binary_crossentropy =42 AIZ6tJ| IS0 Ol& o= 2=0{0F &LICH
class_mode="'binary")

val_generator = test_datagen.flow_from_directory(
val_dir,
target_size=(150, 150),
batch_size=32,
class_mode="'binary")

batch_size = 32

history = model.fit_generator(
train_generator,
steps_per_epoch= total_train // batch_size,
epochs=50,
validation_data= val_generator,
validation_steps= total_val // batch_size)

Found 2000 images belonging to 2 classes.
Found 1000 images belonging to 2 classes.

/usr/local/lib/python3.7/dist—packages/ipykernel_launcher .py:35: UserWarning: ‘“Mod
el.fit_generator® is deprecated and will be removed in a future version. Please us
e Model.fit", which supports generators.



In [45]:

mode | .save( 'cats_and_dogs_smal|l_3_50epoch.h5")

In [46]:

acc = history.history['acc']

val_acc = history.history['val_acc']
loss = history.history['loss']
val_loss = history.history['val_loss']

epochs = range(len(acc))

plt.plot(epochs, acc, 'bo', label='Training acc')
plt.plot(epochs, val_acc, 'b', label="Validation acc')
plt.title('Training and validation accuracy')
plt.legend()

plt.figure()

plt.plot(epochs, loss, 'bo', label='Training loss"')
plt.plot(epochs, val_loss, 'b', label='Validation loss')
plt.title('Training and validation loss')

plt.legend()

plt.show()
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« ReduceLROnPlateau : 22| 7{M 0| §l2 B2, Learing RateE Z=Hd|| ZHO| 7|2 R L}

« monitor : ReduceLRONnPlateaul| 7| &0| &|&= gt 9=,
« factor : Learning rateE 0Lt ZAA[Z X| Fot= QAL I
|. |

= X} Ir0] 0.010] 11 factor?t 0.8 LMY, S B2 | ™ Ir2 0.0080|LC}.
= AKX Ir0| 0.30| 22 factor7t 0.1 L}, Seist7+ A oEI':“ Ir 0.030|Ct.
« patience : monitor|= 2t2| 7§40 Q2 FF, XA HEHO| epoch2 TSI, learning rateE ZHEX|.

verbose : 0 EE= 1, 12 4% EarlyStopping0| M-&2 [f, 2tHO| Mg, 0YE S 2| LIEHHO| 10| T =.

n [47]:

from tensorflow.keras.cal lbacks import LearningRateScheduler,ReducelLROnPlateau
from tensorflow import keras

In [54]:

Ir_scheduler = ReducelROnPlateau(monitor="'val_accuracy',factor=0.8, patience=5, verbose=1)
save_best = keras.cal Ibacks.ModelCheckpoint ("Model.h5",

monitor="'val_accuracy ',

save_best_only=True, verbose=1)

In [61]:

# L= =H=20.
load_mode! = keras.models.load_model('cats_and_dogs_smal|_3_50epoch.h5")
load_mode |

Out[61]:
<keras.engine.sequential .Sequential at O0x7f25c80f7190>



In [62]:

history = load_model . fit_generator(
train_generator,
steps_per_epoch= total_train // batch_size,
epochs=10,
validation_data= val_generator,
validation_steps= total_val // batch_size,
cal Ibacks=[save_best])

/usr/local/lib/python3.7/dist—packages/ipykernel_launcher .py:7: UserWarning: ‘Model.
fit_generator’ is deprecated and will be removed in a future version. Please use "Mo

del.fit', which supports generators.
import sys

Epoch 1/10
62/62 [ ] - ETA: Os - loss
G:tensorflow:Can save best model only with val_accuracy

62/62 [ ] - 17s 271ms/step
- val_loss: 0.4014 - val_acc: 0.8155

Epoch 2/10

62/62 [ ] - ETA: 0s - loss:

G:tensorflow:Can save best model only with val_accuracy

62/62 [ ] - 18s 287ms/step
- val_loss: 0.4027 - val_acc: 0.8286

Epoch 3/10

62/62 [ ] - ETA: O0s - loss:

G:tensorflow:Can save best model only with val_accuracy

62/62 [ | = 17s 274ms/step
- val_loss: 0.4556 - val_acc: 0.7903

Epoch 4/10

62/62 [ ] - ETA: Os — loss:

G:tensorflow:Can save best model only with val_accuracy

62/62 [ ] - 16s 266ms/step
- val_loss: 0.3980 - val_acc: 0.8397

Epoch 5/10

62/62 [ ] - ETA: Os - loss:

G:tensorflow:Can save best model only with val_accuracy

62/62 [ ] - 16s 266ms/step
- val_loss: 0.4545 - val_acc: 0.8004

Epoch 6/10

62/62 [ ] - ETA: 0s - loss:

G:tensor flow:Can save best model only with val_accuracy

62/62 [ | - 16s 266ms/step
- val_loss: 0.4032 - val_acc: 0.8085

Epoch 7/10

62/62 [ ] - ETA: Os - loss:

G:tensorflow:Can save best model only with val_accuracy

62/62 [ | = 17s 267ms/step
- val_loss: 0.4028 - val_acc: 0.8327

Epoch 8/10

62/62 [ ] - ETA: Os — loss:

G:tensorflow:Can save best model only with val_accuracy

62/62 [ ] - 19s 314ms/step
- val_loss: 0.3752 - val_acc: 0.8256

Epoch 9/10

62/62 [ ] - ETA: Os - loss:

G:tensorflow:Can save best model only with val_accuracy
62/62 [ ] - 17s 266ms/step
- val_loss: 0.4333 - val_acc: 0.7893

Epoch 10/10

© 0.4539 - acc: 0.7907WARNIN
available, skipping.
- loss: 0.4539 - acc: 0.7907

0.4414 - acc: 0.8034WARNIN
available, skipping.
- loss: 0.4414 - acc: 0.8034

0.4467 - acc: 0.7967WARNIN
available, skipping.
- loss: 0.4467 - acc: 0.7967

0.4439 - acc: 0.7998WARNIN
available, skipping.
- loss: 0.4439 - acc: 0.7998

0.4485 - acc: 0.8004WARNIN
available, skipping.
- loss: 0.4485 - acc: 0.8004

0.4345 - acc: 0.8054WARNIN
available, skipping.
- loss: 0.4345 - acc: 0.8054

0.4312 - acc: 0.8095WARNIN
available, skipping.
- loss: 0.4312 - acc: 0.8095

0.4356 - acc: 0.8115WARNIN
available, skipping.
- loss: 0.4356 - acc: 0.8115

0.4167 — acc: 0.8135WARNIN
available, skipping.
- loss: 0.4167 - acc: 0.8135



62/62 [ ] - ETA: Os — loss: 0.4212 — acc: 0.8110WARNIN
G:tensorflow:Can save best model only with val_accuracy available, skipping.

62/62 [ ] - 17s 268ms/step — loss: 0.4212 - acc: 0.8110
- val_loss: 0.4833 - val_acc: 0.7984

In [63]:

acc = history.history['acc']

val_acc = history.history['val_acc']
loss = history.history['loss']
val_loss = history.history['val_loss']

epochs = range(len(acc))

plt.plot(epochs, acc, 'bo', label='Training acc')
plt.plot(epochs, val_acc, 'b', label="'Validation acc')
plt.title('Training and validation accuracy')
plt.legend()

plt.figure()

plt.plot(epochs, loss, 'bo', label='Training loss")
plt.plot(epochs, val_loss, 'b', label='Validation loss')
plt.title('Training and validation loss')

plt.legend()

plt.show()
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