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import tensorflow as tf E(i relu

m = tf.keras.models.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers,Dense(units=128, activation="relu’),
tf.keras.layers.Dense(units=10, activation='softmax’)
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EPOCHS=20
history = m. fit (x=ds_train[0],
y=ds_train[1],
epochs=EPOCHS,
validation_data=(ds_test[0], ds_test[1]),
cal Ibacks=[tensorboard_cal Iback], verbose=2)

sl —5 DIETE

1REET — 5 DIEE

48



FBORDRUEITSTOISLAERTHE .
UGS —92BVEEE% 2 0EIEDIRL. e
EDLE, BT —F TRIL

" log_dir = "logs/Fit/” + datetine.datet ime.now(.strftime ("5 Sn¥d-$HEMEE")
tensorboard_cal lback = tf.keras.cal lbacks.TensorBoard{loz_dir=log_dir, histogzram_freq=1)

EPOCHE=20

\\_
histary = m.fit{x=ds_train[0], [::]
vads_train[1],

epochs=EPOCHS,
validation_data=i{ds_test[0], ds_test[1]).
callbacks=[tensorboard_cal lback], verbose=2)

m.evaluatelds_test [0], ds_test[1], wverbose=2)

[» Epoch 1/20
187571875 - 85 - loss: 0.2589 - accuracy: 0.9962 - val _loss: 0.1427 - val_accuracy: 0.9594 - Ss/epoch - Sns/step
Epoch 2/20
1875/1878 - 45 - loss: 0.1151 - accuracy: 0.9663 - val_loss: 0.0944 - val_accuracy: 0.9713 - 4s/epoch - Zms/fstep
Epoch 5/20
187571875 - 45 - loss: 0.0778 - accuracy: 0.9763 - val_loss: 0.0808 - val_accuracy: 0.9738 - 4s/epoch - Zms/step
Epoch 4/20
187571875 - 45 - loss: 0.0973 - accuracy: 0.9828 - val_loss: 0.0786 - val_accuracy: 0.9795 - 4s/epoch - Zns/step

=
=
=
=

Epoch 5/20 e Il o
1878/1875 - 45 - loss: 0.0450 - accuracy: 0.8858 - val_loss: 0.0743 - val_accuracy: 0.8768 - ds/epoch - Zms/step %/[ I \
Epoch B/20 / |:|

187571875 - 45 - logs: 0.0343 - accuracy: 0.9892 - val_loss: 0.0782 - val_accuracy: 0.9796 - 4s/epoch - Zms/step

Epoch 7/20

187571875 - 45 - logs: 0.0285 - accuracy: 0.9912 - val_loss: 0.0720 - val_accuracy: 0.9791 - 4s/epoch - Zns/step

Epoch 8/20

1875/16875 - 45 - logs: 0.02%6 - accuracy: 0.8831 - val_loss: 0.0770 - val_accuracy: 0.8785 - ds/epoch - Zmsfstep I“'q 2 =1 A — A
Epoch 9720 ; i -
187571875 - 45 - logs: 0.0183 - accuracy: 0.9943 - val_loss: 0.0774 - val_accuracy: 0.9792 - 4s/epoch - Zns/step ’
Epach 10420 RY RY
1875/1875 - 45 - loss: 0.0150 - accuracy: 0.9955 - val_loss: 0.0797 - val _accuracy: 0.9784 - ds/epoch - 2ns/step — —
2 i — F IS —
187571875 - 45 - logs: 0.0141 - accuracy: 0.9956 - val_loss: 0.0828 - val_accuracy: 0.9734 - 4s/epoch - Zns/step [] [J

Epoch 12,20

187571875 - 45 - logs: 0.0107 - accuracy: 0.9965 - val_loss: 0.0821 - val_accuracy: 0.9786 - 4s/epoch - Zms/step oy E n

Epach 13/20 z A d)ih

187571875 - 45 - loss: 0.0106 - accuracy: 0.9967 - val_loss: 0.0914 - val_accuracy: 0.9774 - 4s/epoch - Zns/step

Epuc? 14/20 ; ,

1875/1875 - 45 - loss: 0.0085 - accuracy: 0.8974 - val_loss: 0.0931 - val_accuracy: 0.9766 - 4s/epoch - Zmsdstep —_—

Epoch 15/20 /jj\ ﬁ }J

187571875 - 45 - loss: 0.0068 - accuracy: 0.9981 - val_loss: 0.0915 - val_accuracy: 0.9781 - 4s/epoch - Znsfstep ‘R ulb\

Epoch 16/20

187571875 - 45 - loss: 0.0076 - accuracy: 0.9977 - val_loss: 0.08085 - val_sccuracy: 0.9798 - 4s/epoch - Znsfstep

Epoch 17/20

187571875 - 95 - loss: 0.0065 - accuracy: 0.9980 - val_loss: 0.0985 - val_accuracy: 0.9792 - Ss/epoch - 3nsfstep

Epoch 18/20

1875/1878 - 55 - loss: 0.00B0 - accuracy: 0.9981 - val_loss: 0.0936 - val_accuracy: 0.9785 - Ss/epoch - 3ms/fstep

Epoch 19/20

187571875 - 45 - loss: 0.0063 - accuracy: 0.9981 - val _loss: 0.1017 - val_accuracy:
Epoch 20420
1875/1875 - 43 - loss: 0.0043 - accuracy: 0.8987 - val loss: 0.1105 - val accuracy: 0.89761 - ds/epoch - Zns/step

33/313 - Os - loss: 0.1103 - accuracy: 0.8761 - 394ns/epoch - Tms/step
[0.1105121374130249, 0.9761000275611877]

=

9784 - ds/epoch - Zms/step

=
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[2.82898581e-20 2. 11713194e-201._00000000e+00 1. 01542401e-08 2
3.07505820e-18 6. 13309550e-19 1. 73079867e-17 3. 75218205e-16

2. 25546036e-12 1. 27005634e-19]
11. 00000000e+000. 00000000e+00 7. 43346550e-24 7.99614704e-31
1.60335865e-35 7.09844889¢e-24 1. 09644683e-16 3. 93163016e-20

4.51085197e-28 9. 15929917e-33]
[4.02610817e-21 5.27186802e-21 1.43940942e-19 6. 05407705e-22

1.00000000e+00>1. 87728168e-24 1.43710434e-20 5.10361284e-13 4
1. 50390224e-20 5.03197449¢-11]

[1. 593573078 06 3.12464854e-09 4.91066432e-09 9. 94732474e-09
1.01848738e-11 1.25744277e-08 1.01212549¢-08 3. 50234806e-11 8
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model.fit(train_images, train_labels, epochs=5)

Epoch 1/5
1875/1875 [=============c===ocooooo—=oooo] - 45 2ms/step
Epoch 2/5
1875/1875 [==============================] - 35 2ms/step
Epoch 3/5
1875/1875 [==============================] - 35 2ms/step
Epoch 4/5
1875/1875 [==============================] - 3s 2Zms/step
Epoch 5/5
1875/1875 [==============================] - 3s 2Zms/step

loss:

loss:

loss:

loss:

loss:

<tensorflow.python.keras.callbacks.History at @x7f545f4ae@fo>

TDESE, RIS — TREE

test_loss, test_acc = model.evaluate(test_images,

print('\nTest accuracy:', test_acc)

313/313 - 1s - loss: 8.3722 - accuracy: 0.8659

Test accuracy: 0.8658999800682068

0.6290

08.3786

0.3368

0.3119

0.2947

test_labels,

accuracy:
accuracy:
accuracy:
accuracy:

accuracy:

verbose=2)

.7827

.8621

.8762

.8846
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