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macOS python keras tensorflowIRIE % E 1478 Mac Book Air 7.1 2015 £E 7 /L
7 B+ v Y 1.6 GHz Intel Core i5
X £ Y 4GB 1600 MHz DDR3

Sbrew install python3 .
by 7 7 74 v 7 X Intel HD Graphics 6000 1536 MB

Spip3.6 install virtualenv

Sbrew install pyenv

anaconda3-5.1.0-MacOS_64.pkgx X 7 > O — K
>> https://repo.continuum.io/archive/
Spyenv rehash
Spyenv global anaconda3-5.0.1
Secho 'export PATH="SPYENV_ROOT/versions/anaconda3-5.0.1/bin/:SPATH"' >> ~/.bashrc
Ssource ~/.bash_profile
Sconda update conda
Sconda create -n py3 python=3.6 numpy scipy pandas jupyter

- TensorFlow
Spip install --upgrade virtualenv

Spip install tensorflow

- Theano
Spip install parameterized

Spip install keras



) ETZa—FILxy bT—0DY—RX% mnist.py
gzt L & 9 (python3x)

FyJL—FY—X

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

X_train = x_train.reshape(60000, 784)
x_test = x_test.reshape(10000, 784)
X_train = x_train.astype('float32") N
x_test = x_test.astype('float32") BCSEE: 3RTTh 5
x_train /= 255 2R ITTA
x_test /= 255

(x_train.shape[0], 'train samples’)

(x_test.shape[0], 'test samples’)

ENT — % % NS

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

TrainhA"FEHT — X

Test' ZHIA T — X
Z DY v 7ILIE BE) Ctrain:test=9:11C 7 X
LTIRY plF T N3




NEF-a—FLFy RT—IDY—R% mnist.py

f#5c L & O (python3x) —a—S )Ry FT—2D
REZH#ERT 5

model = Sequential()

model.add(Dense(512, activation="'relu', input_shape=(784,)))

model.add(Dropout(0.2))

model.add(Dense(512, activation='relu'))
model.add(Dropout(0.2))
model.add(Dense(num_classes, activation='softmax'))

model.summary ()
model.compile(loss="'categorical_crossentropy',

optimizer=RMSprop(),
metrics=['accuracy’])

history = model.fit(x_train, y_train,
batch_size=batch_size,
epochs=epochs,
verbose=1,
validation_data=(x_test, y_test)

)




) EFZa—FILxy bT—0DY—RX% mnist.py

f#5c L & O (python3x) —a—FIIRY RT—2D
REZH#ERT 5

model = Sequential()
model.add(Dense (512, activation="relu') input_shape=(784,)))

model.add(Dropout(@.2)) TRV LTEB¥EIES

model.add(Dense(512, activation='relu')

model.add(Dropout(0.2
model.add(Dense activation="'softmax"))
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) EFZa—FILxy bT—0DY—RX% mnist.py

f#5c L & O (python3x)
a) BRBEHTET 5 & TDEK

categorical crossentropy, mean_squared_error, mean_absolute error
mean_absolute _error, mean_absolute_percentage_error, ...
b)7 4 v MNERIGTE
RMSprop(), Adam(), sgd... <= 7 X X X [FAdamn L W
c) Batch size: keras fitld— 2D RNy FOT—ZDMTEET 5., —DOD/NNy FD
— 2
) FEIDFEETSHIETHREZHITHEFEHLRIY D HDTER), £DEE,

)

model.compile(loss="'categorical_crossentropy',
optimizer=RMSprop(),«— b)
metrics=['accuracy’])

history = model.fit(x_train, y_train,
batch_size=batch_size, <«— )
epochs=epochs, )
verbose=1,
validation_data=(x_test, y_test)

)




) EFZa—FILxy bT—0DY—RX% mnist.py
gzt L & 9 (python3x)

CABRRLICH > T- 5 |
$ python mnist_mlp.py

Using TensorFlow backend.
60000 train samples
10000 test samples

Layer (type) Param #

dense_1 (Dense) 401920

dropout_1 (Dropout) )

dense_2 (Dense) 262656

dropout_2 (Dropout)

dense_3 (Dense)

Total params: 669,706
Trainable params: 669,706
Non-trainable params: 0

Train on 60000 samples, validate on 10000 samples

Epoch 1/2

2018-05-02 02:42:38.515563: I tensorflow/core/platform/cpu_feature_guard.cc:140]
Your CPU supports instructions that this TensorFlow binary was not compiled to use:
AVX2 FMA

29440/60000 [=============>....::::2242s::...] — ETA: 55 — loss: 0.3472 - acc:

0.8941




) FdZa—FILxy bT—0DY/—X% num.py
fEzw L £ 5 (python3x)

Sys

numpy np
np.random.seed(20160715)

keras.datasets mnist
keras.utils np_utils

(X_train, y_train), (X_test, y_test) = mnist.load_data()

ran=1 —
XS X_train[ran]: T Q@E%Mﬁﬁﬂ
X XS
sys.stdout.write('%03d ' % x)
sys.stdout.write('¥n")

('first sample is %d' % y_train[ran])
fmRE?

Y_train = np_utils.to_categorical(y_train, 10)

sys.stdout.write('[")
y Y_train[0]: + —
sys.stdout.write('sf %m%’—%ﬂ—\
sys.stdout.write(']¥n")



Fd—a—JILxy hT—0DY—%
gzt L & 9 (python3x)

Z ATEDH 7= o I
$ python num.py

/usr/local/1lib/python3.6/site-packages/h5py/__init__ .py:36: FutureWarning: Conversion of the second argument of
issubdtype from “float™ to "np.floating" is deprecated. In future, it will be treated as "np.float64 ==
np.dtype(float).type".

from ._conv import register_converters as _register_converters
Using TensorFlow backend.
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 051 159 253 159 050 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 048 238 252 252 252 237 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 ©54 227 253 252 239 233 252 057 006 000
000 000 000 000 000 000 000 000 000 000 000 010 060 224 252 253 252 202 084 252 253 122 000
000 000 000 000 000 000 000 000 000 000 000 163 252 252 252 253 252 252 096 189 253 167 000
000 000 000 000 000 000 000 000 000 000 051 238 253 253 190 114 253 228 047 079 255 168 000
000 000 000 000 000 000 000 000 000 048 238 252 252 179 012 075 121 021 000 000 253 243 050
000 000 000 000 000 000 000 000 038 165 253 233 208 084 000 000 000 000 000 000 253 252 165
000 000 000 000 000 000 000 007 178 252 240 071 019 028 000 000 000 000 000 000 253 252 195
000 000 000 000 000 000 000 057 252 252 063 000 000 000 000 000 000 000 000 000 253 252 195
000 000 000 000 000 000 000 198 253 190 000 000 000 000 000 000 000 000 000 000 255 253 196
000 000 000 000 000 000 076 246 252 112 000 000 000 000 000 000 000 000 000 000 253 252 148
000 000 000 000 000 000 085 252 230 025 000 000 000 000 000 000 000 000 007 135 253 186 012
000 000 000 000 000 000 085 252 223 000 000 000 000 000 000 000 000 007 131 252 225 071 000
000 000 000 000 000 000 085 252 145 000 000 000 000 000 000 000 048 165 252 173 000 000 000
000 000 000 000 000 000 086 253 225 000 000 000 000 000 000 114 238 253 162 000 000 000 000
000 000 000 000 000 000 085 252 249 146 048 029 085 178 225 253 223 167 056 000 000 000 000
000 000 000 000 000 @00 085 252 252 252 229 215 252 252 252 196 130 000 000 000 000 000 000
000 000 000 000 000 000 028 199 252 252 253 252 252 233 145 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 025 128 252 253 252 141 037 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
first sample is @
[0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 0.000000 0.000000 0.000000 0.000000 ]
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Model

(20x20)x9,000

Conv2D 16x(10x10), relu
Conv2D 32x(5x5), relu
Pooling (2,2)

Flatten

Dense(100), relu
Dense(3), sigmoid

Loss=mean_absolute_error
Optimazer=Adam()
Batch=100, Epoch=10
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