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from IPython.display import display,

import os, warnings
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Image

warnings. filterwarnings(action="ignore')

display(Image(filename="img/cnn.png"))
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import tensorflow as tf

from tensorflow.keras import models
from tensorflow.keras import layers
import matplotlib.pyplot as plt

print(tf.__version__)
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tf.keras.layers.Conv2D(
filters, kernel_size, strides=(1, 1), padding='valid',
data_format=None, dilation_rate=(1, 1), groups=1,



activation=None,
use_bias=True, kernel_initializer='glorot_uniform’,
bias_initializer='zeros', kernel_regularizer=None,
bias_regularizer=None, activity regularizer=None,
kernel constraint=None,
bias_constraint=None, **kwargs

tf.keras.layers.MaxPool2D(

pool size=(2, 2), strides=None, padding='valid',
data_format=None,

**kwargs

)
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from tensorflow.keras.datasets import mnist
from tensorflow.keras.utils import to_categorical

(train_images, train_labels), (test_images, test_labels) = mnist.load_data()

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras—datasets/mn
ist.npz
11490434/11490434 5s Qus/step

model = models.Sequential()

mode| . add( layers.Conv2D(filters=32, kernel_size=(3, 3),
activation='relu', input_shape=(28, 28, 1)))

mode| . add( layers.MaxPooling20(pool_size=(2, 2)))

mode| . add( layers.Conv2D(filters=64, kernel_size=(3, 3),

activation='relu'))
mode| . add( layers.MaxPooling20((2, 2)))
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model .add(layers.Flatten())
model .add(layers.Dense(64, activation='relu'))
mode| .add( layers.Dense(10, activation='softmax'))
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mode| . summary ()



Model: "sequential™

Layer (type) Output Shape
conv2d (Conv2D) (None, 26, 26, 32)
max_pooling2d (MaxPooling2D) (None, 13, 13, 32)
conv2d_1 (Conv2D) (None, 11, 11, 64)
max_pooling2d 1 (MaxPooling2D) (None, 5, 5, 64)
flatten (Flatten) (None, 1600)

dense (Dense) (None, 64)

dense_1 (Dense) (None, 10)

Total params: 121,930 (476.29 KB)
Trainable params: 121,930 (476.29 KB)
Non-trainable params: © (0.00 B)
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# 28E=2 00K Oz, =9 gto He A3l
train_images = train_images.reshape((60000, 28, 28, 1))
train_images = train_images.astype('float32') / 255

test_images = test_images. reshape( (10000, 28, 28, 1))
test_images = test_images.astype('float32') / 255

# == HOIH-K3 o3&
train_labels = to_categorlcal(train_labels)
test_labels = to_categorical(test_labels)

print("2 == OI0IE(X) : ", train_images.shape, test_images.shape )
print("&2= GIOIE (y) : ",train_labels.shape, test_labels.shape )

Clole (x) = (60000, 28, 28, 1) (10000, 28, 28, 1)
GlolEe (y) © (60000, 10) (10000, 10)
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%%t ime

mode | . compile(optimizer="rmsprop’,
loss="'categorical_crossentropy',
metrics=['accuracy'])
hist = model.fit(train_images, train_labels,
validation_data=(test_images, test_labels),
epochs=5, batch_size=64)

Epoch 1/5

938/938 13s 13ms/step - accuracy:
loss: 0.3841 - val_accuracy: 0.9823 - val_loss: 0.0554

Epoch 2/5

938/938 13s 13ms/step - accuracy:
loss: 0.0566 - val_accuracy: 0.9886 - val_loss: 0.0366

Epoch 3/5

938/938 13s 14ms/step - accuracy:
loss: 0.0345 - val_accuracy: 0.9903 - val_loss: 0.0298

Epoch 4/5

938/938 13s 14ms/step - accuracy:
loss: 0.0251 - val_accuracy: 0.9898 - val_loss: 0.0295

Epoch 5/5

938/938 12s 13ms/step - accuracy:
loss: 0.0185 - val_accuracy: 0.9925 - val_loss: 0.0258

CPU times: total: 1min 11s

Wall time: 1min 3s

test_loss, test_acc = model.evaluate(test_images, test_labels)
print(test_acc)

313/313 1s 3ms/step — accuracy: 0.

oss: 0.0324
0.992500007 1525574

hist.history['loss']

[0.17156606912612915,
0.050500720739364624,
0.03471164405345917,
0.026060106232762337,
0.020667018368840218]
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plt.figure(figsize=(10,8),facecolor="'white")
x_lim = range(1,6)

plt.plot(x_lim, hist.history['loss'])
plt.plot(x_lim, hist.history['accuracy'])
plt.legend(['loss', 'acc'])

<matplotlib.legend.Legend at Ox1b081d6f450>
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import os

path = os.path.join(os.getcwd(), "dl_model")
savefile = os.path.join(path, "my_model_mnist.h5" )

model . save(savefile)

os. listdir(path)

WARNING:abs|:You are saving your model as an HDF5 file via ‘model.save()' or ‘keras.
saving.save_model (model)'. This file format is considered legacy. We recommend using
instead the native Keras format, e.g. ‘model.save('my_model.keras')' or ‘keras.savin
g.save_model (model, 'my_model.keras')".

['my_model_mnist.h5"]



s EH=2L.
load_model = tf.keras.models. load_model (savefile)
load_model .evaluate(test_images, test_labels, verbose=2)

WARNING:abs| :Compiled the loaded model, but the compiled metrics have yet to be buil
t. 'model.compile_metrics' will be empty until you train or evaluate the model.
313/313 = 1s - 3ms/step - accuracy: 0.9925 - loss: 0.0258

[0.025776531547307968, 0.9925000071525574]
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