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(MLP, Multilayer Perceptron)
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"Hello World" Mnist 
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Anaconda

• Anaconda Python

Python

• https://www.anaconda.com/products/individual

• Anaconda (IDE) Spyder

1. IPython 

2.

3.

4.

5. Debug ( )



Anacodna

tensorflow keras

• Anacodna Prompt 

>>> pip install tensorflow

>>> pip install keras
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• (Train) Mnist 60,000 Feature ( )

Label ( )

• (Predict)



Feature 784 float Label One-Hot Encoding 

Keras_Mnist_MLP.py

# mnist 

from keras.datasets import mnist

from keras.utils import np_utils

# 

(train_feature, train_label), (test_feature, test_label) = mnist.load_data()

# Features 784 float 1 

train_feature_vector = train_feature.reshape(len(train_feature), 

784).astype('float32')

test_feature_vector = test_feature.reshape(len(test_feature), 

784).astype('float32')

# Features 0 ~ 255 255 0 ~ 1 

train_feature_normalize = train_feature_vector/255

test_feature_normalize = test_feature_vector/255

# Label One-Hot Encoding 

train_label_onehot = np_utils.to_categorical(train_label)

test_label_onehot = np_utils.to_categorical(test_label)
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Label 

• 0 ~ 9 One-Hot Encoding ( )



Sequential 

Keras_Mnist_MLP.py

# keras Sequential 

from keras.models import Sequential

from keras.layers import Dense

#

model = Sequential()

# 784 256 10

model.add(Dense(units = 256, 

input_dim = 784, 

kernel_initializer = 'normal', 

activation = 'relu'))

model.add(Dense(units = 10, 

kernel_initializer = 'normal', 

activation = 'softmax'))



compile() Loss Optimizer metrics 

Keras_Mnist_MLP.py

#

model.compile(loss = 'categorical_crossentropy', 

optimizer = 'adam', metrics = ['accuracy'])

# (train_feature_normalize, train_label_onehot)

# 20% 10 200 

train_history = model.fit(x = train_feature_normalize,

y = train_label_onehot, validation_split = 0.2, 

epochs = 10, batch_size = 200, verbose = 2)

fit() 

model.fit(x = , y = , validation_split = , 

epochs = , batch_size = , verbose = n)

• validation_split 0.2 20%

• verbose 0 1 2



evaluate() [0] [1]

Keras_Mnist_MLP.py

#

scores = model.evaluate(test_feature_normalize, test_label_onehot)

print('\n = ', scores[1])



Keras_Mnist_MLP.py

#

prediction = model.predict(test_feature_normalize)

prediction = np.argmax(prediction, axis = 1)

#

show_images_labels_predictions(test_feature, test_label, prediction, 0)



(MLP)



Keras HDF5 (.h5) 

# HDF5 

model.save('Mnist_mlp_model.h5')

print("Mnist_mlp_model.h5 !")

del model

Keras_Mnist_saveModel.py



(MLP)



HDF5 

# load_model 

from keras.models import load_model

# HDF5 

print(" Mnist_mlp_model.h5")

model = load_model('Mnist_mlp_model.h5')

Keras_Mnist_LoadModel.py



(MLP)

OpenCV

• Anacodna Prompt 

>>> pip install opencv-python



Keras HDF5 (.h5) 

#

import glob, cv2

#

files = glob.glob("imagedata\*.jpg" )

test_feature = []

test_label = []

for file in files:

img = cv2.imread(file)

img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) #

_, img = cv2.threshold(img, 120, 255, cv2.THRESH_BINARY_INV) #

test_feature.append(img)

label = file[10:11]  # "imagedata\1.jpg" 10 1 Label

test_label.append(int(label))

test_feature=np.array(test_feature) # 

test_label=np.array(test_label) # 

# Features 784 float 1 

test_feature_vector = test_feature.reshape(len(test_feature), 

784).astype('float32')

# Features 

test_feature_normalize = test_feature_vector/25

Keras_Mnist_Predict.py



Keras HDF5 (.h5) 

# load_model 

from keras.models import load_model

# HDF5 

print(" Mnist_mlp_model.h5")

model = load_model('Mnist_mlp_model.h5')

Keras_Mnist_Predict.py



Keras_Mnist_Predict.py

#

prediction = model.predict(test_feature_normalize)

prediction = np.argmax(prediction, axis = 1)

#

show_images_labels_predictions(test_feature, test_label, prediction, 0, 

len(test_feature))



(CNN)
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MLP vs CNN 
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(Convolution Layer)

• (Feature Detector) 

# 1

model.add(Conv2D(filters = 10, # filters filter 

kernel_size = (3, 3), # kernel_size 5*5 3*3

padding = 'same', # padding 'same'

input_shape = (28, 28, 1), # input_shape (28, 28, 1) 28*28/

activation = 'relu')) # activation relu 0 0

10 10 28 * 28 



(Pooling Layer)

• Max Pooling

# 1

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

10 28*28 

• pool_size pool_size = (2, 2)) 10 14*14

• pool_size pool_size = (4, 4)) 10 7*7
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Feature (60000, 28, 28, 1) float Label 
One-Hot Encoding 

Keras_Mnist_CNN.py

# mnist 

from keras.datasets import mnist

from keras.utils import np_utils

#

(train_feature, train_label), (test_feature, test_label) = mnist.load_data()  

# Features 60000*28*28*1 4 

train_feature_vector =train_feature.reshape(len(train_feature),

28, 28, 1).astype('float32')

test_feature_vector = test_feature.reshape(len(test_feature),

28, 28, 1).astype('float32')

# Features 

train_feature_normalize = train_feature_vector/255

test_feature_normalize = test_feature_vector/255

# Label One-Hot Encoding 

train_label_onehot = np_utils.to_categorical(train_label)

test_label_onehot = np_utils.to_categorical(test_label)



1 1 2 2
Keras_Mnist_CNN.py

# mnist 
from keras.models import Sequential
from keras.layers import Conv2D, MaxPooling2D, Dropout, Flatten, Dense

# 
model = Sequential()
# 1
model.add(Conv2D(filters = 10, 

kernel_size = (3, 3),
padding = 'same',
input_shape = (28, 28, 1), 
activation = 'relu'))

# 1
model.add(MaxPooling2D(pool_size=(2, 2))) # (10, 14, 14) 10 14*14 

# 2
model.add(Conv2D(filters = 20, 

kernel_size = (3, 3),  
padding = 'same',
activation = 'relu'))

# 2
model.add(MaxPooling2D(pool_size=(2, 2))) # (20, 7, 7) 20 7*7 
# Dropout :0.2
model.add(Dropout(0.2))
# 20*7*7 = 980 
model.add(Flatten()) 
# 
model.add(Dense(units = 256, activation = 'relu'))
# 
model.add(Dense(units = 10, activation = 'softmax'))



Keras_Mnist_CNN.py

# 

model.compile(loss = 'categorical_crossentropy', 

optimizer = 'adam', metrics = ['accuracy'])

# (train_feature_normalize, train_label_onehot) 

# 20% 10 200 

train_history = model.fit(x = train_feature_normalize,

y = train_label_onehot, validation_split = 0.2, 

epochs = 10, batch_size = 200, verbose = 2)

compile() Loss Optimizer metrics 



Keras_Mnist_CNN.py

evaluate() [0] [1]

#

scores = model.evaluate(test_feature_normalize, test_label_onehot)

print('\n = ', scores[1])



predict() test_feature_normalize 

#

prediction = model.predict(test_feature_normalize)

prediction = np.argmax(prediction, axis = 1)

Mnist 10 

#

show_images_labels_predictions(test_feature, test_label, prediction, 0)

Keras_Mnist_CNN.py


