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« Convolutional Neural Network (CNN)
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(x_train, y_train), (x_test, y test) = mnist.load data()

x_train = x_train.reshape(x_train.shape[0], 28, 28, 1)
x_test = x_test.reshape(x_test.shape[0], 28, 28, 1)
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x_train = x_train.astype('float32') / 255.0
x_test = x_test.astype('float32') / 255.0

y_train = keras.utils.to_categorical(y_train, 10)
y test = keras.utils.to_categorical(y test, 10)
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batch size = 128

epochs = 20
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model = Sequential()

model.add(Conv2D(64, (3, 3), padding='same’, input_shape=(28, 28, 1), activation="relu'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(128, (3, 3), activation="relu’))

model.add(MaxPooling2D(pool_size=(2, 2)))

model.add (Dropout(0.5))

model.add(Flatten())

model.add(Dense (128, activation='"relu"))

model.add(Dropout(0.25))

model.add(Dense (10, activation='softmax’'))

model.summary()
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Sequential

model = Sequential()
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Conv2D
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model.add(Conv2D(64, (3, 3), padding='same', input_shape=(28, 28, 1), activation="relu'))
model.add(Conv2D(128, (3, 3), activation="relu"))
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« ReLU (Rectified Linear Unit)
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MaxPooling2D
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model.add(MaxPooling2D(pool_size=(2, 2)))
model.add(MaxPooling2D(pool_size=(2, 2)))
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Dropout

~AY 7T TN EERT ST TR

model.add(Dropout(0.5))
model.add(Dropout(0.25))
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Flatten
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model.add (Flatten())
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model.add(Dense (128, activation="relu'))
model.add(Dense(10, activation="'softmax'))
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summary

model.summary()
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@ E ﬁ Model: “sequential 17
S u m m a ry Laver (type) Output Shape Param H

conv2d_2 (Conv2D) (None, 28, 28, B4) B40
" max_poaling?d 2 (MaxPoolin (None, 14, 14, B4) I
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. — <\ f convdd 3
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T v TV =T Y 7 DI )
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° J\ —
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model.compile(loss='categorical_crossentropy’,
optimizer="adam’,
metrics=['accuracy'])
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Accu racy
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history = model.fit(x_train, y_train,
batch_size=batch_size,

epochs=epochs,

verbose=1,
validation_data=(x_test, y test))
R 4 Kt ph 0 2 AT 7
X_train - L EFIL } ETIL
y_train -
+& (fit)



validation data
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score = model.evaluate(x_test, y test, verbose=0)
print('Test loss:', score[0])
print('Test accuracy:', score[1])

_ — x_test ...
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plt.plot(range(epochs),

history.history['loss'],

marker='0', color = 'red', label='loss')
plt.plot(range(epochs),

history.history['val_loss'],

marker="'v', linestyle='--', color="'green’, label="val_loss")
plt.xlabel('epoch’)
plt.ylabel(loss")
plt.legend(loc="'best")
plt.show()
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plt.plot(range(epochs),
history.history['loss'],
marker='0', color = 'red', label='loss')
plt.plot(range(epochs),

B9 A B history.history['val_loss'],
marker='v', linestyle="'--', color="'green’, label='val_loss")
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plt.plot(range(epochs), :
history.history['accuracy'],
marker='0', color = 'red', label='acc')

plt.plot(range(epochs), o R

(=
" 0.96 |

0.95 1
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history.history['val_accuracy'], epoch
marker='v', linestyle='--', color = 'green’, label="val acc')
plt.xlabel(‘epoch")
plt.ylabel(‘accuracy')
plt.legend(loc='best")
plt.show()
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