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* Google Colab (T4 GPU)

OO E{ (ZOtX| vs 1 2FO)

e url : https://www.kaggle.com/c/dogs-vs-cats/data
* testl.zip: 271.15MB

® train.zip : 543.16MB

* sampleSubmission.csv

=
01. HIO|E =H|3}7|

02. MA@ 57|
03. HIO|E MKz

04. R o5
05. 28 2, R NM¥

01. EIO& FH[3t7|

2X12 0| 8}7|


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

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

* 25000742 ZOtX|QF 10| O|OfX
= C}

|
o S2jADOICt 12,5007H F1 QIC}H @F=(543MB37|)
o S2{ADOICH 1,000702 MEZ O|FOT 228 ME
o S ALOICE 500702 MEZ O|RO Xl HF ME
o S2{ADORCH 500702 MEZ O|F 0l HAE ME
import os, shutil
= E2t0|E ASG}HY|
o AV M BT EIZ AASGIY AA 2 YEE HIZHY @=L}

#r Sct0lE Ot2E
from google.colab import drive
drive.mount('/content/drive")

Mounted at /content/drive

e 712 E2t0|E9| dataset/cats_dogs 2| ¥|X|0i| GIO|E{E ?IXIAIZ LT}
e cp BHE 0|8 U HXY| 1= SHE SAtS) 27|

# OO A =A 2 =0l
lcp -r '/content/drive/My Drive/dataset/cats_dogs' '/content/'
Ils -1s '/content/cats_dogs'

total 833956

88 -rw------- 1 root root 88903 Nov 14 13:49 sampleSubmission.csv
277664 -rw------- 1 root root 284321224 Nov 14 13:50 testl.zip
556204 -rw------- 1 root root 569546721 Nov 14 13:50 train.zip


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

'rm -rf '/content/datasets/'
lunzip '/content/cats_dogs/testl.zip' -d '/content/datasets/' |

head -n 10
lunzip '/content/cats_dogs/train.zip' -d '/content/datasets/' |
head -n 10

'rm -rf '/content/datasets/'
lunzip -q '/content/cats_dogs/testl.zip' -d '/content/datasets/'
lunzip -q '/content/cats_dogs/train.zip' -d '/content/datasets/'

Lol

o 2ol

ot

11s -al '/content/datasets/train' | head -5
11s -1 '/content/datasets/train' | grep ~- | wc -1
11s -al '/content/datasets/testl' | head -5
11s -1 '/content/datasets/testl' | grep ~- | wc -1

total 609284

drwxr-xr-x 2 root root 782336 Sep 20 2013 .
drwxr-xr-x 4 root root 4096 Nov 14 14:08 ..
-rw-r--r-- 1 root root 12414 Sep 20 2013 cat.0.jpg
-rw-r--r-- 1 root root 21944 Sep 20 2013 cat.10000.]jpg
25000

total 304260

drwxr-xr-x 2 root root 270336 Sep 20 2013 .
drwxr-xr-x 4 root root 4096 Nov 14 14:08 ..
-rw-r--r-- 1 root root 54902 Sep 20 2013 10000.7jpg
-rw-r--r-- 1 root root 21671 Sep 20 2013 10001.7jpg
12500

* train 250007, test 12500

Hole XN d= X7

# A2 OOEA(SER)E L= HAS CAE2 22
ori_dataset_train_dir = '/content/datasets/train'’
ori_dataset_test_dir = '/content/datasets/testl’

# 22 A2 HOEHAES HNEE CleHel
base_dir = '/content/datasets/cats_and_dogs small’

# ooz 2o Claigel A

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

os.mkdir(base_dir)

otg, 43, HAE o[y A C"H2| =H|(Ed)

* base_dir = '/datasets/cats_and_dogs_small'

#=d, 43, HAE =&2 /& OeEHc
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)

print("Sf&5& : ", train_dir)

print("Z3& : ", train_dir)

print("HAEE : ", train_dir)

& & @ /content/datasets/cats_and_dogs_small/train
A3 E : /content/datasets/cats_and_dogs_small/train
HAEES /content/datasets/cats_and_dogs_small/train

#SI58 020 M ClIEH2
train_cats_dir = os.path.join(train_dir, 'cats')
os.mkdir(train_cats_dir)

# 58 20K AtX CIEH 2

train_dogs_dir = os.path.join(train_dir, 'dogs')
os.mkdir(train_dogs_dir)
0l) : ", train_cats_dir)
2O0FXl) ¢ ", train_dogs_dir)

/content/datasets/cats_and_dogs_small/train/cats
/content/datasets/cats_and_dogs_small/train/dogs

#4358 020 MA ClI&HZ2
val cats_dir = os.path.join(val_dir, ‘'cats')
os.mkdir(val_cats_dir)

# 2SS 0K At& CIEH2
val dogs_dir = os.path.join(val_dir, ‘'dogs')
os.mkdir(val_dogs_dir)

print("Z2 S (L L0[) : ", val_cats_dir)
print("Z2 S E (Z0tXl) : ", val_dogs_dir)
AdSE(LL0l) ¢ /content/datasets/cats_and_dogs_small/validation/cats
ASE(Z0HX) ¢ /content/datasets/cats_and_dogs_small/validation/dogs

# HHAEEZ 1020 ALE ClEH 2l
test_cats_dir = os.path.join(test_dir, 'cats')
os.mkdir(test_cats_dir)

# HHAEZ 20tKl At& ClEH el
test_dogs_dir = os.path.join(test_dir, ‘'dogs')
os.mkdir(test_dogs_dir)

print ("8 A

EZ(LL0l) : ", test_cats_dir)
print("H AE & (2

(
(ZOtRI) : ", test_dogs_dir)

=
S
=
S

HAEZ(220l) ¢ /content/datasets/cats_and dogs_small/test/cats
HAEZ(ZO0HKl) : /content/datasets/cats_and dogs_small/test/dogs

print(train_cats_dir, train_dogs_dir)
print(val_cats_dir, val _dogs_dir)
print(test_cats_dir, test_dogs_dir)



/content/datasets/cats_and_dogs_small/train/cats /content/datasets/cats_and_dogs_
small/train/dogs

/content/datasets/cats_and_dogs_small/validation/cats /content/datasets/cats_and_
dogs_small/validation/dogs

/content/datasets/cats_and_dogs_small/test/cats /content/datasets/cats_and_dogs_s
mall/test/dogs

'1s -al './datasets/cats_and_dogs_small/train' | head -5
11s -al './datasets/cats_and_dogs_small/validation/' | head -5
11s -al './datasets/cats_and_dogs small/test/' | head -5

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

root root 4096 Nov 14 14:09 .
root root 4096 Nov 14 14:09 ..
root root 4096 Nov 14 14:09 cats
root root 4096 Nov 14 14:09 dogs

NN U D

root root 4096 Nov 14 14:09 .
root root 4096 Nov 14 14:09 ..
root root 4096 Nov 14 14:09 cats
root root 4096 Nov 14 14:09 dogs

NN VD

root root 4096 Nov 14 14:09 .
root root 4096 Nov 14 14:09 ..
root root 4096 Nov 14 14:09 cats
root root 4096 Nov 14 14:09 dogs

NN U D

M

HOlH =H

o J4Qt 11Qfo|ef Z}zto| o|O|X| FH
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& 0|0|X] 500%

=L A
" SIEE
. HA=Q

O o o

AE

n

# ME 1,000012 120| O|0IXIE train_cats_dir0l = Ab&LICH
fnames = ['cat.{}.jpg'.format(i) for i in range(1000) ]
for fname in fnames:
src = os.path.join(ori_dataset_train_dir, fname)
dst = os.path.join(train_cats_dir, fname)
shutil.copyfile(src, dst)

# CtS 50001 20| OI0IXIE validation_cats_dir0ll = AFEHLICH
fnames = ['cat.{}.jpg'.format(i) for i in range(1000, 1500) ]
for fname in fnames:

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

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

shutil.copyfile(src, dst)

# S 50001 120l OI0IXIE test_cats dir0ll = At&LICH
fnames = ['cat.{}.jpg'.format(i) for i in range(1500, 2000) ]
for fname in fnames:

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

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

shutil.copyfile(src, dst)

# M3 1,000012] ZO0tXl Ol0IXIE train_dogs_dir0l = Ab&fLICH
fnames = ['dog.{}.jpg'.format(i) for i in range(1000) ]
for fname in fnames:



src = os.path.join(ori_dataset_train_dir, fname)
dst = os.path.join(train_dogs_dir, fname)
shutil.copyfile(src, dst)

# CtE 50001 2 0tXl OI0IXIE validation_dogs_dir0ll = At&LICH
fnames = ['dog.{}.jpg'.format(i) for i in range(1000, 1500) ]
for fname in fnames:

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

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

shutil.copyfile(src, dst)

# O3 5001 2 0tXl OI0IXIE test_dogs dir0l = Ab&fLICH
fnames = ['dog.{}.jpg'.format(i) for i in range(1500, 2000) ]
for fname in fnames:

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

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

shutil.copyfile(src, dst)

[ET/AS/HZEN S0 UAE AT =5 7IRE

print('Sf&E 020 OI0IK MA JH=:', len(os.listdir(train_cats_dir)))
print('st&E 2 0tAl OIOIX A JH=:', len(os.listdir(train_dogs_dir)))
St5& 120l Ol0IAI M Ji=: 1000
st5& 20Xl Ol0IAI ®A Ji=: 1000

print('Z23E 1020 O0IK MAM JH=:', len(os.listdir(val_cats_dir)))
print('Z23E 2Z0tAl OI0IX MAM JH=:', len(os.listdir(val_dogs_dir)))

Ol OIOIXI &M JH=Z=: 500
ZOtXl OI0IAI & Ji=: 500

print("HAEE 20| OI0IA & JH=:", len(os.listdir(test_cats_dir)))
print("HAEE Z0tXl OI0IA & JH=:"', len(os.listdir(test_dogs_dir)))

OI0IAI &HM JH=: See
OI0IAI &X' JH=: 5o

e ZZ 0|0O|X| : 10007H
e E|AE 0|OX| : 100074

* Conv2D (3x3) filter:32 - Maxpooling2D (2x2) stride 1
¢ Conv2D (3x3) filter:64 - Maxpooling2D (2x2) stride 1
Conv2D (3x3) filter:128 - Maxpooling2D (2x2) stride 1
Conv2D (3x3) filter:128 - Maxpooling2D (2x2) stride 1

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



model = models.Sequential()

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

model.add(layers.MaxPooling2D((2, 2)))

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

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

model.add(layers.Conv2D(128, (3, 3), activation="relu'))
model.add(layers.MaxPooling2D((2, 2)))

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

/usr/local/lib/python3.10/dist-packages/keras/src/layers/convolutional/base_conv.
py:107: UserWarning: Do not pass an " input_shape”/ input_dim" argument to a laye
r. When using Sequential models, prefer using an "~ Input(shape) object as the fir
st layer in the model instead.

super().__init_ (activity_regularizer=activity_regularizer, **kwargs)

model.summary ()

Model: "sequential”

Layer (type) Output Shape

conv2d (Conv2D) (None, 148, 148, 32)
max_pooling2d (MaxPooling2D) (None, 74, 74, 32)
conv2d_1 (Conv2D) (None, 72, 72, 64)
max_pooling2d 1 (MaxPooling2D) (None, 36, 36, 64)
conv2d_2 (Conv2D) (None, 34, 34, 128)
max_pooling2d_2 (MaxPooling2D) (None, 17, 17, 128)
conv2d_3 (Conv2D) (None, 15, 15, 128)
max_pooling2d 3 (MaxPooling2D) (None, 7, 7, 128)
flatten (Flatten) (None, 6272)

dense (Dense) (None, 512)

dense_1 (Dense) (None, 1)
<« D >

Total params: 3,453,121 (13.17 MB)
Trainable params: 3,453,121 (13.17 MB)
Non-trainable params: © (0.00 B)

e 150 x 150 7|0 7 x 7 27|° EH Mo 2 E0{=Ct.
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from tensorflow.keras import optimizers
model.compile(loss="binary_crossentropy’,

optimizer=optimizers.RMSprop(learning rate=1le-4),
metrics=['accuracy'])

03. HIO|H MK

X2 0|3}

o MT MES A7

e JPEG ZHEE RGBHEZ C|2Y

o F& 4 EfYol HIMZ Hat

o A gH(0~25529 AAHEZS [011A0]2 =

import tensorflow as tf

# Ol0I Xl CIOIEHA!l M4

train_dataset = tf.keras.utils.image_dataset_from_directory(
train_dir,
validation_split=0.2,
subset="training",
seed=42,
image_size=(150, 150),
batch_size=20,
label_mode="'binary'

&3 UO0IH 2% dHls
=& HOoIHA «E
gaE 22 A8 AME
Ol0IXI 2271 =&

B X1 2|

ol&l 2% dol=

#
#
#
#
#
#

)

val dataset = tf.keras.utils.image_dataset_from_directory(
train_dir,
validation_split=0.2,
subset="validation",
seed=42, 2= 2eE st AE

# 43 UOIH & Hl =
#
#
image size=(15@, 150), # O|0| Xl AJ| £ &
#
#

235 oA &=

batch_size=20, B Xl 32|
label _mode='binary' ol&l 2% diols

)

# 0OIH st ol =t
normalization_layer = tf.keras.layers.Rescaling(1./255)

# OO Hrst HE
train_dataset = train_dataset.map(lambda x, y: (normalization_layer(x), y))
val dataset = val _dataset.map(lambda x, y: (normalization_layer(x), y))

# OOIH S& (dE&HA)

data_augmentation = tf.keras.Sequential([
tf.keras.layers.RandomRotation(0.2),
tf.keras.layers.RandomZoom(0.2),
tf.keras.layers.RandomFlip( 'horizontal")

D



# OO S&Z= Oogdao #=
train_dataset = train_dataset.map(lambda x, y: (data_augmentation(x, training=Tr

Found 2000 files belonging to 2 classes.
Using 1600 files for training.
Found 2000 files belonging to 2 classes.
Using 400 files for validation.

O[O|X| M08 & &-&dt0 HO|ELt 2R S = Qlo| 27|

# ScdiA 0|8 &2

class_names = train_dataset.class_names

print("2cH A 0[S :", class_names)

# BHXI2 &N EHE

for data_batch, labels_batch in train_dataset:
print("8H Xl GIOIE& &EH:', data_batch.shape)
print("HH Xl &lO0I2 EEH:', labels_batch.shape)

# 20 HIXIe H B Ol0IXI2 ol &
print("\nX 2 O[Ol Xl dl0l=:"', labels_batch[0].numpy())

# Ol0l Xl Al st

plt.figure(figsize=(10, 5))

plt.imshow(data_batch[0].numpy())

plt.title(f'Label: {labels batch[@].numpy()} ({class_names[int(labels_batch|
plt.axis('off")

plt.show()

break

BH Xl GOl =2AJl: (20, 150, 150, 3)
B Xl dl0l2 AJl: (20, 1)

labels _batch[0:3], data_batch[0@]



(<tf.Tensor:

shape=(3, 1), dtype=float32, numpy=

array([[e.],
(1.1,
[1.]], dtype=float32)>,

shape=(150, 150, 3),

<tf.Tensor:
.09461719, 0.
, 0.
0.

array([[[e

[0.
[0.

o M2 0|ElE
. Et2 EHo|

097324

09747081,
L)

.5702627
.55451834,
.5682866

.14719865,
.15157649,
.1621139
)
.5667919
.54468
.55206823,

.2748953
.2883572
.30628815,
L)

.5667876
.5558772
.5574515

.08537801,
.08897338,
.09513363,
()
.28853357,
.26779646,
.2510249

.10264582,
.10427538,
.10935295,
()
.27253336,
.25824815,
.24551691,

.11240316,
.10489219,
.10252255,
()

.2546206
.2456365
.24422826,

ol
AT

, 0.

(o]

, 0.
, 0.

, 9.
, 0.

, 0.
, 0.
, 0.

, 9.
.19521558,
.19411796,

()

)

Of BiX|E
O[OIX|E &

06148966,
05980401,
05755104,

5467332 ,

.53098893,
, 0.

5447572 ,

.09980871,
.0996299 ,
, O.

10768132,

5432625 ,
5211506 ,

.52853876,

20972031,
220711

.23883374,

54325813,
5323478
5339221 ,

.06996575,
.07327435,
.07944736,

.24144736,
.21901414,
, o.

20315312,

.08378803,
.08675198,
.09366667,

.22317132,
.20761782,
.19642025,

.08548269,
.08216092,
.08603838,

20598234,

=R o IPS|

_l_l_9

810

dtype=float32, numpy=
.07029568],
Q.
Q.

0

(o]

066715991,
0625195 ],

.6016352 ],
.5858909 ],
.59965914]1,

.09984565],
.09617049],
.09996882],

.59816444],
.5760526 ],
.5834408 11,

.19427161],
.2017009 1,
.20942336],

.59816015],
.58724976],
.58882403]1,

.07392462],
.07720229],
.08336893],

.26593095],
.24282953],
.21883588]1,

.0890668 ],
.09145431],
.09758824],

.2467561 ],
.23401856],
.21759367]1,

.09416311],
.08916031],
.09041229],

.22640693],
.22098811],
.21895869]]], dtype=float32)>)
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## Z 20 OI0IXI GIOIEHL =
num_cats_tr = len(os.listdir(train_cats_dir))
num_dogs_tr = len(os.listdir(train_dogs_dir))

num_cats_val
num_dogs_val

len(os.listdir(val_cats_dir))
len(os.listdir(val_dogs_dir))

total_train = num_cats_tr + num_dogs_tr
total_val = num_cats_val + num_dogs_val

print("&&& OIO0H : ", total _train)
print("23& OO0 : ", total_val)

batch_size = 20
epochs = 30

Sf5& OOl : 2000
H4S&E OO : 1000

%%time

# X)) 8 S

early stopping = tf.keras.callbacks.EarlyStopping(

monitor='val_loss', # Z2LIEEE K=
patience=5, #5HO X3 SOt HAE
restore_best weights=True # JI& Z2 JI=X &
)
# 22 st Al 2 =)}

history = model.fit(
train_dataset,
epochs=30,
validation_data=val_dataset,
callbacks=[early stopping],
verbose=1 # &g A ==

Jr—
[ &2
2
Of



Epoch 1/30

80/80 13s 137ms/step - accuracy: 0.5576 - loss: 0.6843 - val
_accuracy: 0.6100 - val loss: 0.6518

Epoch 2/30

80/80 13s 159ms/step - accuracy: 0.5736 loss: 0.6746 - val
_accuracy: 0.6275 - val loss: 0.6313

Epoch 3/30

80/80 19s 135ms/step - accuracy: ©.5834 - loss: 0.6747 - val
_accuracy: 0.6450 - val _loss: 0.6261

Epoch 4/30

80/80 21s 137ms/step - accuracy: 0.6029 loss: 0.6582 - val
_accuracy: 0.6575 - val loss: 0.6144

Epoch 5/30

80/80 20s 136ms/step - accuracy: 0.6067 - loss: 0.6560 - val
_accuracy: 0.6225 - val loss: 0.6323

Epoch 6/30

80/80 11s 136ms/step - accuracy: 0.6334 - loss: 0.6384 - val
_accuracy: 0.6650 - val loss: 0.5826

Epoch 7/30

80/80 12s 143ms/step - accuracy: 0.6121 loss: 0.6377 - val
_accuracy: 0.7250 - val _loss: 0.5698

Epoch 8/30

80/80 20s 133ms/step - accuracy: 0.6500 - loss: 0.6228 - val
_accuracy: 0.7050 - val loss: 0.5544

Epoch 9/30

80/80 21s 140ms/step - accuracy: 0.6655 loss: 0.6184 - val
_accuracy: 0.7000 - val loss: 0.5443

Epoch 10/30

80/80 20s 136ms/step - accuracy: 0.6620 - loss: 0.6159 - val
_accuracy: 0.7300 - val loss: 0.5421

Epoch 11/30

80/80 11s 132ms/step - accuracy: 0.6823 - loss: 0.5954 - val
_accuracy: 0.7400 - val _loss: 0.5197

Epoch 12/30

80/80 10s 130ms/step - accuracy: 0.6671 loss: ©0.5957 - val
_accuracy: 0.7150 - val loss: 0.5362

Epoch 13/30

80/80 21s 131ms/step - accuracy: 0.6783 - loss: ©0.5929 - val
_accuracy: 0.7050 - val loss: 0.5387

Epoch 14/30

80/80 11s 137ms/step - accuracy: 0.6771 loss: 0.5873 - val
_accuracy: 0.6700 - val loss: 0.5818

Epoch 15/30

80/80 11s 131ms/step - accuracy: 0.6845 loss: 0.5898 - val

_accuracy: 9.
Epoch 16/30

7275

val loss: 0.5401

80/80 9s 117ms/step - accuracy: 0.7004 - loss: 0.5780 - val_
accuracy: 0.7175 - val _loss: 0.5259

CPU times: user 3min 27s, sys: 3.98 s, total: 3min 31s

Wall time: 4min 1s

### CPU 30 epochs :
### GPU 30 epochs : 4= 1=

ot
I
|



Accuracy

# model .save( 'cats_and_dogs_small _1.h5")
model.save('cats_and_dogs small 1.keras')

#
#

23 HO|EHr 43 HIO|He| &l &41t
import matplotlib.pyplot as plt

import matplotlib.pyplot as plt

# % =
plt.figure(figsize=(12, 4))

# JET O
plt.subplot(1, 2, 1)

Lo

aded modeL

Jde = elol

tf.Reras.models.load_model ( 'model_name.keras ")

ot

=

plt.plot(history.history['accuracy'], label='Training Accuracy')
plt.plot(history.history['val accuracy'], label='Validation Accuracy')

plt.title('Model Accuracy')
plt.xlabel('Epoch")
plt.ylabel('Accuracy"')
plt.legend()

AL
# =4

plt.subplot(1, 2, 2)

plt.plot(history.history['loss'], label='Training Loss"')
plt.plot(history.history['val loss'], label='Validation Loss"')

plt.title('Model Loss')
plt.xlabel('Epoch")
plt.ylabel('Loss")
plt.legend()

plt.tight_layout()
plt.show()
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EEO0IROILt 7t A (L2t A)et 22 athAes da
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1. EE0I=2(Dropout) ®&

« SEOI2 OI0IS F7ISt0] TS YX|GHD, 2ol EEOLR HIES HOIE
Me

- M3 EE: CE0IR H82 02 0507 SO 4Het0] 2| 452 Hlay
ct.

. 3E QA

from tensorflow.keras.layers import Dropout

model.add(Dropout(0.5)) # =&0I= HIE 50%

2. 7FS X Ha (2 H) £
e L2 HIE MESHY R S8 ES 0|4, M es Xtz s 2ol
2EML.
o ME SR 12 7HE M85 ZE d52 HlugL
o L OfA
from tensorflow.keras.regularizers import 12

model.add(Dense(128, activation='relu’,
kernel_regularizer=12(0.01))) # L2 M &HE

3. LIO|E & (Data Augmentation) &-&

e O[O[X| 2|, 0|5, =&l 52 HYS Soff HOIH LYds 0|1, ZEo| Lhts}
SEHE SHAA EM K.

* M& EE: ImageDataGenerator £ AFE9S}0] HIO|H 54 S HEELICHL

o ILE A

from tensorflow.keras.preprocessing.image import ImageDataGenerator

datagen = ImageDataGenerator(
rotation_range=20,
width_shift_range=0.2,
height_shift_range=0.2,
shear_range=0.2,
zoom_range=0.2,
horizontal_ flip=True,
fill mode="nearest'

4. 23 Ot7|HX =7

|0]0]2] =Lt wEIo| =& =TI, CHE T/ 20]0f& AF8ol0f 2 7=
o 2M 2.
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e AL A
model.add(Dense(512, activation='relu')) # =& = St

e A .
5. 0| st&(Transfer Learning) &
o MH 2HE REES 28510 d52 /s, M2 HOHEE 2 Z1tE €2
T UK dHs EM K.
e ME =2H: VGG16 L& ResNet ZEZ2 ALESH0] MO| at&2 N ETLICH
o FE OfA

from tensorflow.keras.applications import VGG16

base_model = VGG16(weights="imagenet', include_top=False,
input_shape=(224, 224, 3))
model.add(base_model)

* history
e 2024/11 code &3 8l =9l



