. 7§t TQ¥0|o| o|O|X|E F=H|EHLC

. AFYS P B a2 s

. BU A S 0|2 MESHS A Cfs) LopEL|Ct
24

H| O] E{(ZOFX| vs 2140])

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

e train.zip : 543.16MB

e sampleSubmission.csv
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https://www.kaggle.com/c/dogs-vs-cats/data

« url: https://s3.amazonaws.com/book.keras.io/img/chS/cats_vs_dogs_samples.jpg

(https://s3.amazonaws.com/book.keras.io/img/ch5/cats_vs_dogs_samples.jpg)
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In [1]:

import numpy as np # linear algebra
import pandas as pd # data processing, CSV file 1/0 (e.g. pd.read_csv)

import os
for dirname, _, filenames in os.walk('/kaggle/input'):
for filename in filenames:
print(os.path.join(dirname, filename))

/kaggle/input/dogs-vs—cats/testi.zip

/kaggle/input/dogs-vs—cats/train.zip
/kaggle/input/dogs-vs—cats/sampleSubmission.csv

Y=S 1, Ho|H EH]|

In [2]:
0s.getcwd()
Qut[2]:

'/kaggle/working'


https://s3.amazonaws.com/book.keras.io/img/ch5/cats_vs_dogs_samples.jpg

In [3]:

# CIOIEf Al SAF Y &l
lep -r '/kaggle/input/dogs-vs—cats/' '/kaggle/working/'
I'ls —Is '/kaggle/working/'

total 36
32— 1 root root 32624 Oct 27

2:14 __notebook__.ipynb
4 drwxr—xr-x 2 root root 4096 Oct 27 02:

14 dogs-vs—cats

[eNe]

In [4]:

I'rm —=rf '/kaggle/working/datasets/’
lunzip '/kaggle/working/dogs-vs—cats/test1.zip' —-d '/kaggle/working/datasets/'
lunzip '/kaggle/working/dogs-vs—cats/train.zip' —-d '/kaggle/working/datasets/"

Archive: /kaggle/working/dogs-vs—cats/test1.zip
creating: /kaggle/working/datasets/test1/
inflating: /kaggle/working/datasets/test1/1.jpg

inflating: /kaggle/working/datasets/test1/10.jpg
inflating: /kaggle/working/datasets/test1/100. jpg
inflating: /kaggle/working/datasets/test1/1000. jpg
inflating: /kaggle/working/datasets/test1/10000.jpg
inflating: /kaggle/working/datasets/test1/10001.jpg
inflating: /kaggle/working/datasets/test1/10002.jpg
inflating: /kaggle/working/datasets/test1/10003.jpg
inflating: /kaggle/working/datasets/test1/10004.jpg
inflating: /kaggle/working/datasets/test1/10005.jpg
inflating: /kaggle/working/datasets/test1/10006.jpg
inflating: /kaggle/working/datasets/test1/10007.jpg
inflating: /kaggle/working/datasets/test1/10008. jpg
inflating: /kaggle/working/datasets/test1/10009.jpg
inflating: /kaggle/working/datasets/test1/1001.pg
inflating: /kaggle/working/datasets/test1/10010.jpg

inflating: /kaggle/working/datasets/test1/10011.jpg
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In [5]:

I'ls —al '/kaggle/working/datasets/train' | head -5
I'ls =1 '/kaggle/working/datasets/train' | grep ~= | wc —|
I'ls —al '/kaggle/working/datasets/test1' | head -5
I'ls =1 '/kaggle/working/datasets/test1' | grep - | wc —|

total 609268

drwxr—xr—x 2 root root 774144 Sep 20 2013 .
drwxr=xr—=x 4 root root 4096 Oct 27 02:14 ..
—rw-r—r— 1 root root 12414 Sep 20 2013 cat.0.jpg
—rw-r—r— 1 root root 16880 Sep 20 2013 cat.1.jpg
Is: write error: Broken pipe

25000

total 304268

drwxr—xr—x 2 root root 274432 Sep 20 2013 .
drwxr=xr—=x 4 root root 4096 Oct 27 02:14 ..
—rw-r—r— 1 root root 24178 Sep 20 2013 1.jpg
—rw-r—r— 1 root root 22194 Sep 20 2013 10.jpg
Is: write error: Broken pipe

12500



In [6]:

# 2 HOIEAES &= ofHE ClEEe B2(8s)
ori_dataset_dir = '/kaggle/working/datasets/train'

# S5s &) olJ fst 4272 OIS MEE ClEge)
b dir = '/kaggle/working/datasets/cats_and_dogs_small'

In [7]:

# Et=2AS ol Claige] AR & MM

if os.path.exists(base_dir):
shutil.rmtree(base_dir)

os.mkdir (base_dir)

In [8]:

# =22, 25, HAE 222 {8t ClgEel
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)

In [9]:

# 2= D20 AFR Cl2EEHe
train_cats_dir = os.path.join(train_dir, 'cats')
os.mkdir(train_cats_dir)

# 2= 20K AFR Cl2tEel
train_dogs_dir = os.path.join(train_dir, 'dogs')
os.mkdir (train_dogs_dir)

# 252 D20 AFR Cl2EEHel
val_cats_dir = os.path.join(val_dir, 'cats')
os.mkdir (val_cats_dir)

# =2 20K AFR ClEg el
val_dogs_dir = os.path.join(val_dir, 'dogs')
os.mkdir(val_dogs_dir)

# HAES D2A0] AFN ClEE )
test_cats_dir = os.path.join(test_dir, 'cats')
os.mkdir (test_cats_dir)

# HAEZ 20K AFR Clagel
test_dogs_dir = os.path.join(test_dir, 'dogs"')
os.mkdir (test_dogs_dir)



In [10]:

I'ls —al
I'ls —al
I'ls -al

total 16

drwxr—xr-x
drwxr=xr—x
drwxr—xr—x
drwxr—xr—x
total 16

drwxr—xr-x
drwxr=xr-x
drwxr=xr-x
drwxr—xr—x
total 16

drwxr—xr—x
drwxr—xr—x
drwxr=xr-x
drwxr=xr-x

4

5
2
2

NS NCR G NN

root
root
root
root

root
root
root
root

root
root
root
root

root
root
root
root

root
root
root
root

root
root
root
root

4096 Oct
4096 Oct
4096 Oct
4096 Oct

4096 Oct
4096 Oct
4096 Oct
4096 Oct

4096 Oct
4096 Oct
4096 Oct
4096 Oct

27
27
27
27

27
27
27
27

27
27
27
27

02:
02:
02:
02:

02:
02:
02:
02:

02:
02:
02:
02:

'./datasets/cats_and_dogs_small/train'
'./datasets/cats_and_dogs_small/validation/'
'./datasets/cats_and_dogs_small/test/"

14 .
14 ..
14 cats
14 dogs

14 .
14 ..
14 cats
14 dogs

14 .
14 ..
14 cats
14 dogs

| head -5

| head -5

| head -5



In [11]:
datasize = 2000

# M8 2,0000H2] 1D2F0l OIOIKIZ train_cats_dir0ll = AFELICH
fnames = ['cat.{}.jpg'.format(i) for i in range(datasize)]
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 2201 Ol0IKIZE validation_cats_dir0l = A& LICH
fnames = ['cat.{}.jpg'.format(i) for i in range(datasize, datasize+500)]
for fname in fnames:

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

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

shutil.copyfile(src, dst)

# Ct2 50000 20| OIOIKIZE test_cats_dir®l =AFeLICH
fnames = ['cat.{}.jpg'.format(i) for i in range(datasize+500, datasize+1000)]
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 2,0000H2] ZOFXl OIOIKIE train_dogs_dir0ll = AFELICH
fnames = ['dog.{}.jpg'.format(i) for i in range(datasize)]
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 ZOtXl OlOIKIZE validation_dogs_dir0l = AF&LICH
fnames = ['dog.{}.jpg'.format(i) for i in range(datasize, datasize+500)]
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 500JH Z0tXl OIOIKIE test_dogs_dir®l =AF&rLICH
fnames = ['dog.{}.jpg'.format(i) for i in range(datasizet+500, datasize+1000)]
for fname in fnames:

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

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

shutil.copyfile(src, dst)

NameError Traceback (most recent call last)
/tmp/ipykernel_23/3611519122.py in <module>

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

7 dst = os.path.join(train_cats_dir, fname)
-—> 8 shutil.copyfile(src, dst)

9

10 # CtS 50000 22F0| OIOIXKIE validation_cats_dir0l S AFELICH

NameError: name 'shutil' is not defined



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('HIAE=
E=

D20l OI0IK &AM JH=z=:", len(os.listdir(test_cats_dir)))
print('BA 2

2L0FAl OIOIXl &l JHZ=:", len(os.listdir(test_dogs_dir)))

02. HjO|E| X E|

A2 0| S5t7|

[—

In [

from keras.preprocessing.image import ImageDataGenerator

# 2= 0I0IXIE 1/2552 AHNYLS ZHEHLICH
train_datagen = ImageDataGenerator(rescale=1./255)
test_datagen = ImageDataGenerator(rescale=1./255)

train_generator = train_datagen.flow_from_directory(
train_dir, # EI! CIEE

target_size=(150, 150), # 2= OI0IKIS 150 x 150 =AJ|2 B1A
batch_size=20,
# b|nary_crossentropy =A 2 AMEoH 20 0l& 40120l 2R

class_mode="'binary")

val_generator = test_datagen.flow_from_directory(
val_dir,
target_size=(150, 150),
batch_size=20,
class_mode="'binary")

In [ ]:

for data_batch, labels_batch in train_generator:
print("8iXl GIOIEl 3AJ]:', data_batch.shape)
print('BHXl 02 2D|:', labels_batch.shape)
break




e Conv2D
e Conv2D
e Conv2D
e Conv2D

3x3
3x3
3x3
3x3

filter:32 - Maxpooling2D (2x2) stride 1
filter:64 - Maxpooling2D (2x2) stride 1
filter:128 - Maxpooling2D (2x2) stride 1
filter:128 - Maxpooling2D (2x2) stride 1

~ o~ o~ o~
~— ~— ~— ~—

In [ ]:

from tensorflow.keras import layers
from tensorflow.keras import models

mode! = models.Sequential ()

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

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

mode | .add( layers.Conv2D(64, (3, 3), activation='relu'))
mode| .add( layers.MaxPooling2D((2, 2)))

mode ! .add( layers.Conv2D(128, (3, 3), activation='relu'))
mode | .add( layers.MaxPool ing20((2, 2)))

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

e« 150x 150 A7|0M 7x7 27|12 EH Mo 2 EO{ =L}

Al

A%t ¥D2|F, 24 B4 MY

o[
Ik
pok

In [ ]:

from tensorflow.keras import optimizers

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

HLdolE|§ A8t HIO|E{2| 2 =

« fit_generator H M E= fit HIMELQL S LS HIO|H HLHZO|HE A& 7ts.
» GIO|E{7} E2310| M x[7|0f Al2tA D= StLte| o= E Folst7| Ish MU o|H 2R HOtLt
B2 MEZ ESX| Y] F=0{0f StCt (steps_per_epoch 0| & A7)
= validation_data O§7H H =& ALE 7}5.
= validation_stepsOfl A YOtLt B2 K| & FEEX| W72 X| validation_steps O 71 B ==0f] K| SHC},



In [ ]:

## 220 OI0IXlI GIOIEHS M
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

=T

diolEl : ", total_train)

print( =2
2 Mol : ", total_val)

print("&=
batch_size = 20
epochs = 30

In [ ]:

%%t ime

history = model.fit(  # model.fit_gerator —> model.fit() @2 =2
train_generator,
steps_per_epoch = total_train // batch_size,
epochs=30,
validation_data=val_generator,
validation_steps = total_val // batch_size )

!
o
o

M=

05. 28 =, A NME

mode| .save( 'cats_and_dogs_smal|l_4000.h5")



In [ ]:
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))

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()



