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https://www.tensorflow.org/tutorials

S Run in Google ColabS ™ YA N Y

" TensorFlow 23X~ APl v HotR3 ~ Q ®B= H#AE - GitHut

TensorFlow Core

e Fa—kUTIL H1 R TF1

TensorFlow ¥ 2— kU 7IL
NOERTF I Y IRR—F

IFZN—tEFIA v IRE2—+ TensorFlow > %30 > TensorFlow Core > Fa—hkUTFIL YT
~
r FOEDT=H D TensorFlow 2.0 APS
Keras IC& 3 ML Q&% v
F—AOERAD L FNE v Run in Google o View source on Download
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import tensorflow as tf

Palcbuse Lak.

MNIST =4t w bEO—-RUTERLFET . BT ILEBEH SFENSMCERUFT.

[] Imnist = tf. keras. datasets. mnist

(x_train, y_train), (x_test, y_test) = mnist. load_data()
x_train, x test = x_train / 255.0, x_test / 255.0

[BEEAHER T tf. keras. Sequential E)LEBELFET.

[] I'nodel = tf. keras. models. Sequential ([

tf. keras. layers. Flatten(input_shape=(28, 28)),
tf. keras. layers. Dense (128, activation="relu’),
tf. keras. layers. Dropout (0. 2),
tf. keras. layers. Dense (10)

D

IRDIZHICAT T« ¥ A CIBEHSRERUFI

Google
T ph] pE

EFILEENETNOERCDNT, ISAZ &0y by agdicty A S ENS A7 =88 UFET.

predictions = model (x_train[:1]). numpy ()
predictions

tf.nn. softmax BEFO SR E(CTNSOOT Y M IR (CEBRULET.

[ 1 tf. nn softmax (predictions). numpy ()

Qi om 1 ¢

19



Y1 nA41 vV AANn Y

NB . KD NB . KD
128 10

ONON®,

\ )
/

cd

softmax

20



11 DAANNANANT e T N4 &

| | model = tf.keras.models. Sequential ([
tf. keras. layers. Flatten (input_shape=(28, 28)),
tf. keras. layers. Dense (128, activation="relu’),
tf. keras. layers. Dropout (0. 2),
tf. keras. layers. Dense (10)

1)
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o model. fit(x_train, y_train, epochs=b)

Epoch 1/5
1875/1875 [ 1 - 4s 2ms/step - loss: 0.3021 - accuracy: 0.9130
Epoch 2/5
1875/1875 [ ] - 3s 2ms/step - loss: 0.1451 - accuracy: 0. 9564
Epoch 3/5
1875/1875 [ ] - 3s 2ms/step - loss: 0.1076 — accuracy: 0.9677
Epoch 4/5
1875/1875 [ ] - 3s 2ms/step - loss: 0.0891 - accuracy: 0.9726
Epoch 5/5
1875/1875 [ ] - 3s 2ms/step - loss: 0.0765 - accuracy: 0.9768

{tensorflow. python. keras. cal |Ibacks. History at 0x7f5813df5828>

T ADKEéA

\-, A V4

X D loss Y
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[9] model.evaluate(x test, v test, verbose=7)

313/313 - 0s - loss: 0.0707 - accuracy: 0.9775
[0.07074886560440063, 0.9775000214576721]

loss’
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° probability model (x_test[:5])

<tf. Tensor: shape=(5, 10),
array ([[1.91370447e-07,
5.23260740e-11,
7.67971144e-08,
[2.31039738e-08,
7.76041930e-15,
1.91307279e-07,
[1.71784973e-06,
3. 45551729e-04,
4.21421661e-04,
[9. 99385834e-01,
3.17038212e-06,
7.86026746e-08,
[2.92679069e-05,
9. 77253616e-01,
4. 60406409e-06,

1
1
1
;
;
2
9
3
2

2
3

1
1
6

. 24967245e-08,
. 21992900e-06
.09266639e-05]
. 11840185e-05,
. 25283777e-10,
. 46916723e-12],
. 98358786e-01,
. 43645456¢e-06
.09370755e-05],
. 56485464e-08,
. 16674268e-05,
. 49787465e-05],
. 19625748e-09,
. 81265146e-06

dtype=float32,

—

[{=]

~J

=~ W

—_— )

—

1.

2.23250519e-02]1,

numpy=

.01994574e-05,
. 21373915e-14,

.99922037e-01,
. 21126625e-09,

. 25728615e-04,
. 32516754e-05,

. 10431371e-04,
.02956597e-04,

. 50865104e-04,
93367887e-05,

2.02186013e-04,
9.99775350e-01,

6. 47704428e-06,
1.27973126e-13,

3. 66985405e-05,
4.42476623e-04,

8.79353706e-07,
8. 99282895e-05,

2. 45463582¢-07,
2.10188431e-04,

dtype=float32) >
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n-“ mOde"fit(X_trﬂiﬂ, v _train, epochs Qy 20 YN ODIT

eee  Epoch 1/20

| o I N T i

lossx = D X 6z
n-* E model.evaluate(x_test, v _test, verbose=7)

313/313 - 0s - |055:|0.0922 —|accuracy: 0.9798
[0.092220902447293213, 0.9/9,/9998588b6201 ]
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D “ Eﬂ@del = tf.keras.models.Sequential ([
tf.keras. layers.Flatteg(ingut shape=(28, 28)),
tf.keras. lavers.Oensef 1000 . Jactivation="relu’],

tf.keras. lavers.Oropout(0.2],

]]tf.keras.Iayers.DenSeHU] Qy " 100(]_- \i CDD I_I

predicti = in[:17) . numpy ° ate(x_test, y_test, verbose=2)
X = X8
J M 6 B Yo tf.n (predictions). numpy ()

D Lt ° loss_ = tf.keras. es.SparseCategoricalCrossentropy(from_logits=True)
n

[B8] loss_fnly_train[:11, predictions).numpy(]

lossx D X 6z

° mode | .evaluate(x_test, vy _test, wverbose=27)

313/313 - 1s —Iloss: 0. 10bb ! accuracy: 0.98%b
[0.10647593196 == 00166893005 ]
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