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Gaol of this lecture

% Understand structure and how to develop my Convolutional Neural Network (CNN)
= MNIST-based exercises: Digits Recognition — Make a different model




« CNN implementation and its structure
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Keras Convolutional Neural Network Tutorial: MNIST (1)

“ Digits Recognition: “Just like programming has Hello World, machine learning has
MNIST".
= Goal: Handwritten Digit Prediction (Recognition) using Convolutional Neural Networks
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Keras Convolutional Neural Network Tutorial: MNIST (2)

¢ Network Structure (another version)
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Keras Convolutional Neural Network Tutorial: MNIST-different model (1)

= CNN Implementation

from __future__ import print_function
import keras

from keras.datasets import mnist

from keras.models import Sequential

from keras. layers import Dense, Dropout,
Flatten

from keras. layers import Conv2D, MaxPooling2D
from keras import backend as K

from keras.utils import np_utils

from PIL import Image

import numpy as np

import os

batch_size = 128
num_classes = 10
epochs = 12

# input image dimensions

img_rows, img_cols = 28, 28
(continue)
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# the data, split between train and test sets
(x_train, y_train), (x_test, y_test) = mnist.load data()

if K.image_data_format() == 'channels first':
Xx_train = x_train.reshape(x_train.shape[0], 1, img_rows,
img_cols)
X_test = x_test.reshape(x_test.shape[0], 1, img_rows, img_cols)
input_shape = (1, img_rows, img_cols)
else:
Xx_train = x_train.reshape(x_train.shape[0], img_rows, img_cols,
1)

X_test = x_test.reshape(x_test.shape[0], img_rows, img_cols, 1)
input_shape = (img_rows, img_cols, 1)

x_train = x_train.astype( 'float32")
x_test = x_test.astype('float32")
x_train /= 255

x_test /= 255

print('x_train shape:', x_train.shape)
print(x_train.shape[0], 'train samples"')
print(x_test.shape[0], 'test samples )

(continue)



Keras Convolutional Neural Network Tutorial: MNIST-different model (2)

# convert class vectors to binary class matrices
y_train = keras.utils.to_categorical(y_train,

num_classes)
y_test = keras.utils.to_categorical(y_test,
num_classes)

: model = Sequential()

: model.add(Conv2D(32, kernel_size=(5, 5),
g activation="relu’,

; input_shape=input_shape))
i model.add

_ (MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(64, (5, 5), activation="relu"))

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

: model.add(Dropout(0.25))

: model.add(Flatten())

: model.add(Dense(1024, activation="relu’))

i model.add(Dropout(0.5))

§rnodeLadd(Denseaunn_dasses activation =

el L1170 )
(contiue)
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model .compile( loss=keras. |osses.categorical_crossentropy,
optimizer=keras.optimizers.Adadelta(),

metrics=[ 'accuracy'])

model . fit(x_train, y_train,
batch_size=batch_size,
epochs=epochs,
verbose=1,
validation_data=(x_test, y_test))
score = model .evaluate(x_test, y_test, verbose=0)
print('Test loss:', scorel[0])
print('Test accuracy:', score[1])



Keras Convolutional Neural Network Tutorial: MNIST-different model (3)

model accuracy
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Keras Convolutional Neural Network Tutorial: MNIST-different model (4)

= Actual test result;

Test accuracy Q. 993?

——Actual test for digits——-
.

[7]
2

[9]

Final test accuray: 1.000000 === [or 10 test images, 100% of accuracy..!!!
(BGKim) C:#serstvic|fipract icesttcnn>
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Thank you for your attention.!!!
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