1. mnopTupyeM HyXHbIE OMOTUOTEKHU:

import os

import cv2 #load images

import numpy as np

import matplotlib.pyplot as plt

import tensorflow as tf #machine learning

2. 3arpyxxaeMm jatacer U3 OUOIUOTEeKU:

mnist = tf.keras.datasets.mnist.load data()

Downloading data from https:g{stdragg;gggglgﬁnis.com!tensDPflowftf—kePas—datasets!mnist.ng;
11499434/11498434 [==============================] - B5 Bus/step

3. H3Biekaem JaHHBIC U3 MOIYYEHHOTO JIaTaceTa:

(x_train, y_train), (x test, y _test) = mnist

print(y test)
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4. Co3znaeM mocienoBaTelbHy0 MOJIEb HEHPOHHOM ceTH, 100aBss CIOU:

model = tf.keras.models.Sequential()
model.add(tf.keras.layers.Flatten(input shape=({28, 28)))
model.add(tf.keras.layers.Dense(192, activation="sigmoid"}) # y = max{(@, x)
model.add(tf.keras.layers.Dense(128, activation="relu'})
model.add(tf.keras.layers.Dense(64, activation="sigmoid'))

model . add(tf.keras.layers.Dropout(8.25))
model.add(tf.keras.layers.Dense(18, activation="softmax'))

5. Komnunupyem mMozesnb HEMpOHHOM CeTHs:

model.compile(optimizer="adam', loss="sparse_categorical_crossentropy', metrics=['accuracy'])
model.fit(x_train, y_train, batch_size=16, epochs=5)

Epoch 1/5
3758/3758 [==============================] - 95 2Zms/step - loss: 1.2866 - accuracy: ©.3588
Epoch 2/5
3758/3758 [==============================] - 95 2ms/step - loss: 8.3841 - accuracy: 8.811%
Epoch 3/5
3758/3758 [==============================] - 85 2ms/step - loss: 8.2247 - accuracy: ©.5484
Epoch 4/5
3758/3758 [==============================] - 95 2Zms/step - loss: 8.18%4 - accuracy: ©.9581
Epoch 5/5
3758/3758 [==============================] - 95 2Zms/step - loss: 8.1655 - accuracy: ©.9571

<keras.callbacks.History at @x7f28bbeeS1lfa:>



6. 3arpyxaem u3oOpaxenus (2.png, 4.png, 4.1.png, u T.1.), npeodpazyem ux B popmar, IPUrOAHbBIN 1715
MCTIOJIb30BaHMsI MOJIENIbI0 HEHPOHHOM CETH, U 3aTE€M HCIIONb3yeM O0y4YEeHHYIO MOJIEIb JIJIs
KJIacCU(pUKAIUNA U300paKCHHI:

np.set printoptions(suppress=True)
list = ["2.png", 'd.png', "4.1.png', '6.1.png', "6.png', '7.png’', "9.png"]
for img in list:
img = cv2.imread(img)[:,:,@]
img = np.invert({np.array([img]))
prediction = model.predict(img)
np.set_printoptions(suppress=True)
print(prediction)
print({np.argmax(prediction))
print("")
plt.imshow(img[@], cmap=plt.cm.binary)
plt.show()

7. Pesyabrar paboThI IPOTPaMMBbI:

1/1 [==============================] - @5 19ms/step

[[@.8806871% O0.80028881 6.953781 e.88al6702 0. 8.apea2el?y
2.80008182 §.88803139 B.00888835 @.88808821]]
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1fl l::=============================] - 65 ']_ﬁmSj'rStep

[[@.065684755 B.85598618 ©.64975145 @.84428764 829289147 &.87665032
@.12548504 8.86857733 B.88255398 @.138759127]
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1/1 [s=============================] - @5 38ms/step
[[@.12151288 B8.28183257 0.20043865 2.02122057 ©.495@972 8.98851228
8.317149232 8.808341%934 B.80362473 8.84314167]]
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1!1 [==============================] - 35 ']___,l'mSJl'rStep
[[2.81718528 ©.08800577 ©.8082567  ©.080608772 8.808346853 B.13188581
8.8237732 ©.080036562 0.081877663 0.808638113]]
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1/1 [====================c==c=====--] - 85 1Gms/step
[[@.845599378 B.882225921 8.08089985 2.81146817 9.8115735 ©.38832184
2.49767535 8.808298734 £.82381417 8.885%944637]]
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1/1 [==============================] - @s 16m5f5tep

[[@.82804451 B.88592024 B.32255873 @.893558385 B8.88559549 8.882854621
2.928683532 B.5698527 0.88263974 2.08888565]]
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1/1 [==============================] - @s 1?m5f5tep

[[@.80868373 B.08422702 9.633656118 @.6737392 0.2019184 8.14371857
8.89872187 ©.2006082449 8.88133997 @.85482332]]
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6 13 7 n3o0pakeHui ObUIM yAavyHO PaclO3HaHbl HEUPOCETHIO, MPOLICHT ycrexa cocTaBui 85%.



