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5. CNN examples
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model = Sequential()
model.add(Conv2D(12, kernel_size=(5, 5), activation="relu’, input_shape=(120, 160, 1)))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(16, kernel_size=(5, 5), activation="relu’)) #54x74
model.add(MaxPooling2D(pool_size=(2, 2))) # 27x37
model.add(Conv2D(20, kernel_size=(4, 4), activation="relu’)) # 24x34
model.add(MaxPooling2D(pool_size=(2, 2))) # 12x17
model.add(Flatten()) #12x17=204

model.add(Dense(128, activation="relu"))
model.add(Dense(4, activation="softmax))

#116x156
# 58x78




5.2 Mnist digit classifier with 1 Convolution layer
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model = Sequential()
model.add(Conv2D(32, kernel_size=(3, 3), activation="relu’,input_shape=input_shape)) #26,26,32

model.add(MaxPooling2D(pool_size=(2, 2))) #14,14,32
model.add(Dropout(0.25))

model.add(Flatten()) #6272 = 14*14*32
model.add(Dense(128, activation="relu’)) #128
model.add(Dropout(0.5))

model.add(Dense(num_classes, activation="'softmax’)) #10
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5.2 Mnist digit classifier with deep Convolution layers

« 2 Convolution NN
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5.2 Mnist digit classifier with deep Convolution layers

« 2 Convolution NN
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5.2 Mnist digit classifier with deep Convolution layers

« 2 Convolution NN

model = Sequential()

Feature Extraction(CNN) Classifitcation(FC NN) #convolution Iayer

|
al model.add(Conv2D(32, kernel_size=(3, 3), activation="relu’,
input_shape=input_shape)) #28,28,32
! Z model.add(MaxPooling2D(pool_size=(2, 2))) #14,14,32
L \ model.add(Dropout(0.25))
n Feature maps  Feature maps Feature maps Feature maps [MPutnodes model.add(Conv2D(64, kernel_size=(3, 3), activation="relu')) #14,14,64
put Csonvolution, pull, Convolution, Pull,
28x28x1 28x28x32 14x14x32  14x14x64  7x7x64 3136 128 10 | Model.add(MaxPooling2D(pool_size=(2, 2))) #1,7,64
model.add(Dropout(0.25))
Conv2D(32, (3, 3)) [Maxpoo”ngQD((Q’%/))/] Faltten()
model.add(Flatten()) #3136 = 7*7*64
Conv2D(64, (3, 3)) || Maxpooling2D((2, 2)) ] o
model.add(Dense(128, activation="relu’)) #128

model.add(Dropout(0.5))

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




5.2 Mnist digit classifier with deep Convolution layers

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.utils import to_categorical as ohe

batch_size = 128; num_classes = 10; epochs = 12

# input image dimensions
img_rows, img_cols = 28, 28
input_shape=(img_rows, img_cols,1)

# loead mnist image and train and test datasets

(x_train, y_train), (x_test, y_test) = mnist.load_data()

x_train = x_train.reshape(x_train.shape[0], img_rows, img_cols,
1).astype(float)/255

x_test = x_test.reshape(x_test.shape[0], img_rows, img_cols,
1).astype(float)/255

print('x_train shape:{} y_train shape:{} ', x_train.shape,y_train.shape)

print('x_test shape :{} y_test shape :{} ', x_test.shape,y_test.shape)

# convert label to one_hot_encoding(label,10)
y_train_ohe = ohe(y_train, num_classes)
y_test_ohe = ohe(y_test, num_classes)

model = Sequential()

#convolution layer

model.add(Conv2D(32, kernel_size=(3, 3), activation="relu’,
input_shape=input_shape)) #26,26,32

model.add(MaxPooling2D(pool_size=(2, 2))) #14,14,32

model.add(Dropout(0.25))

model.add(Conv2D(64, kernel_size=(3, 3), activation="relu’)) #14,14,64
model.add(MaxPooling2D(pool_size=(2, 2))) #7,7,64
model.add(Dropout(0.25))

model.add(Flatten()) #3136 = 7*7*64
model.add(Dense(128, activation="relu’)) #128
model.add(Dropout(0.25))

model.add(Dense(num_classes, activation="softmax’)) #10

model.compile(
loss="categorical_crossentropy’,
optimizer='adam
metrics=['accuracy'])

model.fit(x_train, y_train_ohe, validation_data=(x_test, y_test_ohe),
batch_size=batch_size, epochs=epochs, verbose=1)

score = model.evaluate(x_test, y_test_ohe, verbose=0)
print(‘Test loss:', score[0])
print(‘Test accuracy:', score[1])




5.2 Mnist digit classifier with deep Convolution layers

| B® CH#Program Files (x86)%Microsoft Visual StudioWSharedwPython36_s4%python.exe — O X
from keras.dats
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from keras.lay o
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print('Test loss:', score[O])_
print(‘Test accuracy:', score[1])




5.2 Mnist digit classifier with deep Convolution layers
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5.3 exercise
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5.4 CIFAR-10

 CIFAR-10 H]©] | 4] E (Canadian Institute For Advanced Research)
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* [ConvNetJS demo: training on CIFAR-10]

e http://cs.Stanford.edu/people/karpathy/convnetis/demo/cifar10.html
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5.5 Ensemble

\ Training set \
L J
1
l l training l l § ]
Classification c C c <J|g P, = Cl'predl.Ct(ytrain)
models ! £ b m Ve P, = CZ-predlCt(ytrain)
l l prediction l l . :
Predictions P, P, iy & P, Pn — Cn'prediCt(ytrain)
Vo Voo
Meta-Classifier
Final prediction P.

http://rasbt.github.io/mixtend/user_guide/classifier/StackingClassifier/
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5.0 Ensemble

import numpy as np

Ensemble prediction

0 1 2 3 | 4 5 6 7 ‘ 8 9
c, ——| 01001 002 08 | .. | . . predictions=np.zeros(10,dtype=foat)
for i, model in enumerate(models):
C,|—|001| 05 |002|04 | . | .| | .| _ .
acc=model .evaluate(X_train,Y_train_ohe)
print(' model[{}] acc:{}'.format(i,acc))
p=mode.predict(X_train) #p=[0.1, 0.3, 0.2, .W0.5,,,]
. —— | 001|001 01 0-7\ \ \ predictions =predictions+tp #[0..9] =[0..9]+[0..9]

Sum 0.12 | 052 | 0.14 1.97
ensenble_predicts=np.equal (np.argmax(predictions,1),

‘ argmax
np.argmax(Y_train_ohe,1))
ensenb|e_accuracy=ensenble_predicts.mean()

print('Ensenble accuracy : ',ensenble_accuracy)
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