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= Tensorflow, Keras, Pytorch
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® google colab
= tensorflow 2.15.0
= keras 2.15.0
= python 3.10.12

2%

01 2t0|E2{E| JIZE
02 A2t Oslist |
03 ==M H|O|H AlZt=t

04 R PE L B, BT

01. 2}0|E2{2| Y E

X2 0|55t

import tensorflow as tf
import keras
import sys

#H# 2tolE24el &l

import numpy as np # A& 0+ ZS(HIE M4
import matplotlib # Al21&t

import matplotlib.pyplot as np

il
!

print(tf.__version__)
print(keras.__version__)
print(sys.version)

2.15.0
2.15.0
3.10.12 (main, Nov 20 2023, 15:14:05) [GCC 11.4.0]
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= from keras.utils import to_categorical
o OOIH M(E=M)

= from keras.datasets import mnist

:
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= from keras.models import Sequential
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= (Dense-ZSMELHE Activation: 24 3}et)

= from keras.layers import Dense, Activation

# AFE2E MIIX =24 271
from keras.utils import to_categorical
from keras.datasets import mnist

from keras.models import Sequential
from keras.layers import Dense, Activation

# QOIEA 222D (85, HAE)
(X_train, y_train), (X_test, y_test) = mnist.load_data()
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* X train: = O T E 2 (28x28) & 784712 HATFE
e y train: 2 o] =XH0~9) HE

import matplotlib.pyplot as plt

figure,axes = plt.subplots(nrows=3, ncols=5) # 38 5&° 2 X
figure.set_size_inches(18,12) # &M 2D

plt.gray()
print("label={}".format(y_train[0:15])) # xGIOI& 0~14J4 JIH 2D

col =0

for row in range(0,3):
col = row = 5
axes[row][0]. imshow(X_train[col]) # 0,5,102 g2 2t= A Xl 3t 0l0I X EAl
axes[row][1]. imshow(X_train[col+1])# 1,6,112 gt= 2= <Xl gt 0I0I X HEAl
axes[row][2]. imshow(X_train[col+2])# 2,7,122 2SS 2= X 2t Ol0IX EA|
axes[row][3]. imshow(X_train[col+3])# 3,8,132 gt= 2= <Xl 2f 0I0I X EAl
axes[row][4]. imshow(X_train[col+4])# 4,9,1142 2tS 2t= AKX 2t Ol0I X EA|

label=[504 19213143536 1]
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fig, axes = plt.subplots(3, 5, figsize=(18,12),
subplot_kw= {'xticks':(), 'yticks':() })

print("label={}".format(y_train[0:15])) # xGIOI& 0~14J4 JIH D]

for image, ax in zip( X_train, axes.ravel() ):

ax. imshow(image) # OlO0| Xl E Al
1]
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label=[504192 13143536




e 23 HO|H :x train, x_test (60000, 28, 28) -> (60000, 784)
e 2 0|= HIO|H :y_train, y_test *XH0~9)E 2% HIH{HENZ HZ (000010000 0)

X_train = X_train.reshape(60000, 784)
X_test = X_test.reshape(10000, 784)
y_train = to_categorical(y_train)
y_test = to_categorical (y_test)
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o XM add =>
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# 2. 2€ I2HBHDI

mode! = Sequential()

mode | . add(Dense(units=64, input_dim=28x28, activation='relu'))
mode | . add(Dense(units=10, activation="'softmax"'))
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#3. 22 S50 E &0

mode | . compile(loss="categorical_crossentropy',
optimizer="'sgd"',
metrics=['accuracy'])
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# 4. 2 sSS AT
# validation_data : 222 s&5&€li= Jl= OOIHE Ol&ot],
# HILAIO ALEE OOoIEHE XNH
hist = model.fit(X_train, y_train,
validation_data=(X_test, y_test),
epochs=10, batch_size=32)



Epoch 1/10

1875/1875 | ] - 6s 3ms/step — loss: 5.7090 — accuracy:
0.1385 - val_loss: 2.1920 - val_accuracy: 0.1624

Epoch 2/10

1875/1875 | ] - 4s 2ms/step — loss: 2.2406 — accuracy:
0.1491 - val_loss: 2.1901 - val_accuracy: 0.1681

Epoch 3/10

1875/1875 [ ] - 5s 3ms/step - loss: 2.2583 - accuracy:
0.1502 - val_loss: 2.3077 - val_accuracy: 0.1135

Epoch 4/10

1875/1875 | ] - 5s 2ms/step — loss: 2.2896 — accuracy:
0.1196 - val_loss: 2.2501 - val_accuracy: 0.1352

Epoch 5/10

1875/1875 | ] - 4s 2ms/step — loss: 2.2406 - accuracy:
0.1442 - val_loss: 2.1748 - val_accuracy: 0.1662

Epoch 6/10

1875/1875 | ] - 6s 3ms/step — loss: 2.2110 - accuracy:
0.1646 - val_loss: 2.1609 - val_accuracy: 0.1744

Epoch 7/10

1875/1875 | ] - 4s 2ms/step — loss: 2.2574 - accuracy:
0.1382 - val_loss: 2.1838 - val_accuracy: 0.1631

Epoch 8/10

1875/1875 [ ] - 4s 2ms/step — loss: 2.1798 - accuracy:
0.1675 - val_loss: 2.1802 - val_accuracy: 0.1614

Epoch 9/10

1875/1875 [ ] - 6s 3ms/step — loss: 2.1996 - accuracy:

0.1641 - val_loss: 2.2824 - val_accuracy: 0.1315

Epoch 10/10

1875/1875 [ ] - 4s 2ms/step
0.1592 - val_loss: 2.1591 - val_accuracy: 0.1730

loss: 2.2158 — accuracy:
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#5. sSsdE 4HED

print('## training loss and acc ##')
print(hist.history['loss']) # 'val_loss' : EIA =4Algt
print(hist.history['accuracy']) # 'val_acc'  TIIA AHET

## training loss and acc ##

[5.708974838256836, 2.240565061569214, 2.258289337158203, 2.289607524871826, 2.24057
31678009033, 2.2109503746032715, 2.2573599815368652, 2.179774045944214, 2.1995995044
70825, 2.215761661529541]

[0.13854999840259552, 0.14906667172908783, 0.1501999944448471, 0.11964999884366989,
0.14418333768844604, 0.16459999978542328, 0.1381833404302597, 0.1674666702747345, 0.
16410000622272491, 0.15921667218208313]

plt.figure(figsize=(10, 6))

plt.subplot(1,2,1)
plt.plot(hist.history['loss'], label="loss")
plt.legend()

plt.subplot(1,2,2)
plt.plot(hist.history['accuracy'], label="accuracy")
plt.legend()

<matplotlib.legend.Legend at Ox7fc5d9e78040>
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loss_and_metrics = model.evaluate(X_test, y_test, batch_size=32)
print('## evaluation loss and_metrics ##')
print(loss_and_metrics)

313/313 [ ] - 1s 2ms/step - loss: 2.1591 - accuracy: 0.
1730

## evaluation loss and_metrics ##

[2.1590678691864014, 0.17299999296665192]
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&0 5G4 https://www.youtube.com/watch?v=aircAruvnKk
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