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In [1]:

from IPython.display import display, Image
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In [2]:

display(Image(filename="img/google-inception.jpg"))
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In [4]:

# OI0IKRl X2l Z20rHlA JtE sgst A3 ZE0ol CNN = 0l2
from tensorflow.keras import layers
from tensorflow.keras import models

from tensorflow.keras.datasets import mnist
from tensorflow.keras.utils import to_categorical

(train_images, train_labels), (test_images, test_labels) = mnist.load_data()



In [5]:

train_images = train_images.reshape( (60000, 28, 28, 1))
train_images = train_images.astype('float32') / 255

test_images = test_images.reshape((10000, 28, 28, 1))
test_images = test_images.astype('float32') / 255

train_labels = to_categorical(train_labels)
test_labels = to_categorical(test_labels)
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. (28,28,3) 7I2 M2 : 28 = RGB 3
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In [6]:
#J1E 2= & =2 28x28 otLIS Xtz PHBIUSL,
# CNN €2 AI=06l1D g = F2AX2 otsU .
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mode! = models.Sequential ()

#HH L1 HS

mode| .add( layers.Conv2D(32, (3, 3),
activation="relu',
padding="same", # JI=3gt : valid
input_shape=(28, 28, 1)))

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

#HH L2 HS

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

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

#HH# L3 HS

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

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

In [7]:

model .add(layers.Flatten())
mode| .add( layers.Dense(64, activation="'relu'))
mode| .add( layers.Dense(10, activation='softmax'))



In [8]:

mode | .summary()

Model: "sequential"

Layer (type) Qutput Shape Param #
conv2d (Conv2D) (None, 28, 28, 32) 320
max_pooling2d (MaxPooling2D) (None, 14, 14, 32) 0
conv2d_1 (Conv2D) (None, 14, 14, 64) 18496
max_pooling2d_1 (MaxPooling2 (None, 7, 7, 64) 0
conv2d_2 (Conv2D) (None, 7, 7, 64) 36928
max_pooling2d_2 (MaxPooling2 (None, 3, 3, 64) 0
flatten (Flatten) (None, 576) 0

dense (Dense) (None, 64) 36928
dense_1 (Dense) (None, 10) 650

Total params: 93,322
Trainable params: 93,322
Non-trainable params: 0

H| 8, 2|3 34
In [9]:
%%t ime

mode!| .compile(optimizer="adam',

loss="'categorical_crossentropy',

metrics=["accuracy'])

model .fit(train_images, train_labels, epochs=3, batch_size=64)

Epoch 1/3

938/938 [ ] - 71s 75ms/step — loss: 0.1864 — accuracy:

0.9429
Epoch 2/3

938/938 [ ] - 65s 69ms/step — loss: 0.0494 — accuracy:

0.9844
Epoch 3/3

938/938 [ ] - 63s 67ms/step — loss: 0.0351 — accuracy:

0.9890
Wall time: 3min 19s

Out[9]:

<tensor f low.python.keras.cal Ibacks.History at 0x24701610850>



In [10]:

test_loss, test_acc = model.evaluate(test_images, test_labels)
print(test_acc)

] - 4s 11ims/step - loss: 0.0302 — accuracy:

313/313 [
0.9893 0s - loss:
0.989300012588501

tf.keras. layers.MaxPool2D(
pool_size=(2, 2), strides=None, padding='valid', data_format=None,

**kwargs

In [13]:

from tensorflow.keras.layers import LeakyRelLU

« tf.nn.leaky_relu( features, alpha=0.2, name=None )
= alpha : x<0 YO g%t 22| 7| 27|



In [18]:
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mode! = models.Sequential()

#HH# L1 HS
### Convolution

LEHO0IHY M=,
. MNIST= S X2 0|0IXIZ AAHO|

mode | .add( layers.Conv20(32, (3,3),
padding="'same', # Jl=gt : valid
input_shape = (28,28,1) )

mode | .add(LeakyReLU(alpha=0.2))

#H Pooling - O ME2

mode | .add( layers.MaxPooling2D( (2,2) )) # 2x2

H#H 12 H=S
#H# Convolution 3x3, G4Z B

mode| .add( layers.Conv2D(64, (3,3),

mode | .add(LeakyReLU(alpha=0.2))

#H# Pooling - LI MEE

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

### L3 HS

, padding (22 3J|9 =2W)
padding="'same') )
, padding (Z2& 37|19 E2MW)

### Convolution 3x3, 64Z B

mode| .add( layers.Conv20(64, (3,3),
padding="'same') )
mode | .add(LeakyRelLU(alpha=0.2))

#HH Pooling - O MEE

# model .add( layers.MaxPooling20( (2,2) ))

model .add(layers.Flatten())

mode| .add( layers.Dense(64, activation='relu'))
mode | .add( layers.Dense(10, activation='softmax'))



In [19]:

mode | .summary()

Model: "sequential_3"

Layer (type) Qutput Shape Param #
conv2d_7 (Conv2D) (None, 28, 28, 32) 320
leaky_re_lu_3 (LeakyRelU) (None, 28, 28, 32) 0
max_pooling2d_5 (MaxPooling2 (None, 14, 14, 32) 0
conv2d_8 (Conv2D) (None, 14, 14, 64) 18496
leaky_re_lu_4 (LeakyRelU) (None, 14, 14, 64) 0
max_pooling2d_6 (MaxPooling2 (None, 7, 7, 64) 0
conv2d_9 (Conv2D) (None, 7, 7, 64) 36928
leaky_re_lu_5 (LeakyRelU) (None, 7, 7, 64) 0
flatten_2 (Flatten) (None, 3136) 0
dense_4 (Dense) (None, 64) 200768
dense_5 (Dense) (None, 10) 650

Total params: 257,162
Trainable params: 257, 162
Non-trainable params: 0

In [16]:

%%t ime

mode | .compile(optimizer="'adam',

loss="categorical_crossentropy',

metrics=["'accuracy'])

model . fit(train_images, train_labels, epochs=3, batch_size=64)

Epoch 1/3

938/938 [

0.9538
Epoch 2/3

938/938 [

0.9866
Epoch 3/3

938/938 [

0.9899
Wall time: 3min 26s

Out[16]:

] - 68s 72ms/step — loss: 0.1502 — accuracy:

] - 70s 75ms/step — loss: 0.0438 — accuracy:

] - 68s 72ms/step — loss: 0.0316 — accuracy:

<tensor flow.python.keras.cal Ibacks.History at 0x247017f4760>



In [17]:

test_loss, test_acc = model.evaluate(test_images, test_labels)
print(test_acc)

313/313 [ ] — 4s 13ms/step — loss: 0.0329 - accuracy:
0.9894
0.9894000291824341

Crefet & & =l

e adam 0.9919

« rmsprop -> adam2 2 HZA []-[0.9876]

o adam, OFX| 2} poollng 21017 [0.9876] - [0.9901]

« sigmoid, OFX| 2} poollng 2101 7] [0.9901]- [0.1134]

o leakyRelu M-&, OtX|2} pooling €101 7| [0.9901]- [0.990]
« Adamax, relu [L1237 2 At2]-[0.9929]
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