#*******************************************************

# mnist OB 0|&= &t keras S& &0l Tz )8 A A
#*******************************************************

1. anaconda & Xl (https://repo.continuum.io/archive/)
PATHE A MIA<A M2
A XZ0 Command PromptOlAl conda —version &8N AX| 0l
# AE2R2X Al&EHS-Anaconda Prompt &=
conda update conda & conda ZAHESC=Z HHOIE
conda —version
(x S& JIM&AH HI - conda env remove —n A EAEY)
conda info —envs & JIAEHE 2= &0l
2. IZ2NE [JAE+IIAEEH mnist HESD| (2K A 22 Command Prompt &8st F)
a:
d:W>md mnist
d:Ww>cd mnist

# ‘mnist’ JtAEE M4 L T IHIIXK SAl EX
d:Wmnist> conda create —n mnist git nodejs tensorflow—gpu python=3.6 pydotplus pydot
libpython m2w64—-toolchain python—graphviz opencv keras anaconda
d:Wmnist> conda activate mnist

3. NEHISHAN ‘FIHH CES Adsi DE 24
cd ..
d:Wmnist> jupyter notebook

ACHOI Al “new—>Python 37 &8 60
hift + Enter2 A

o J
W0

# ____________________________________________
# [2] mnist DB 0/ 28 keras S&+ &0l T272h A A

# ____________________________________________
import scipy

import numpy
import matplotlib
import pandas
import sklearn
import pydotplus
import h5py
import tensorflow
import keras
import graphviz

from keras.utils import np_utils

from keras.datasets import mnist

from keras.models import Sequential

from keras.layers import Dense, Activation

# ZI|=X HOlIEe 22127
(X_train, Y_train), (X_test, Y_test) = mnist.load_data()

# 621 SHE5E2 ¢ OO EMZ float32 10l5t = XtZ reshape
X_train = X_train.reshape(60000, 784).astype('float32') / 255.0
#1000 HIAEE 22 HO0Ie ESZ2 float32 106t = AtZ reshape
X_test = X_test.reshape(10000, 784).astype('float32') / 255.0



# Target gt &&
Y_train = np_utils.to_categorical(Y_train)
Y_test = np_utils.to_categorical(Y_test)

#::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
# 85 29 845
#::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

model = Sequential([
Dense(32, input_shape=(784,)),
Activation('relu'),
Dense(10),
Activation('softmax'),

(1) SGD(Stochastic Gradient Descent) optimizer

momentum, learning rate decay, and Nesterov momentum

Ir: float >= 0. Learning rate

momentum: float >= 0. Accelerates SGD in the relevant direction and dampens oscillations
decay: float >= 0. Learning rate decay over each update

nesterov: boolean. Whether to apply Nesterov momentum

sgd = optimizers.SGD(Ir=0.01, decay=1e-6, momentum=0.9, nesterov=True)

(2) RMSProp optimizer

Recurrent Neural Network0ll =2 AFE35t1D Ir 212 HE-=2 default 8t A2 HE
reference : Divide the gradient by a running average of its recent magnitude
keras.optimizers.RMSprop(Ir=0.001, rho=0.9, epsilon=None, decay=0.0)

(8) Adagrad optimizer

default H= gt AIS &

reference : Adaptive Subgradient Methods for Online Learning and Stochastic Optimization
keras.optimizers.Adagrad(Ir=0.01, epsilon=None, decay=0.0)

(4) Adadelta optimizer

default H= gt AIE A E

reference : an adaptive learning rate method
keras.optimizers.Adadelta(lr=1.0, rho=0.95, epsilon=None, decay=0.0)

(5) Adam optimizer

2l H4-=2 default 2t AIE A&

reference : A Method for Stochastic Optimization

keras.optimizers.Adam(Ir=0.001, beta_1=0.9, beta_2=0.999, epsilon=None, decay=0.0, amsgrad=False)

(6) Adamax optimizer
Adam optimizer2l HE
keras.optimizers.Adamax(Ir=0.002, beta_1=0.9, beta_2=0.999, epsilon=None, decay=0.0)

(7) Ndam optimizer
Nesterov Adam optimizer
keras.optimizers.Nadam(Ir=0.002, beta_1=0.9, beta_2=0.999, epsilon=None, schedule_decay=0.004)

(8) TFOptimizer optimizer
Wrapper class for native TensorFlow optimizers.
keras.optimizers.TFOptimizer(optimizer)

F oFFFHFH O FHFHEFHF O FHFHF O FEFHFEFH OFHFHFEHE O FFHFFFHF OFIHFHE O FFHHEEEEFHEHE

model.compile(loss='Mean_Squared_error', optimizer='sgd')

model.compile(loss='categorical_crossentropy', optimizer='sgd', metrics=['accuracy'l)

# (1) mean_squared_error(y_true, y_pred)



2) mean_absolute_error(y_true, y_pred)
3) mean_absolute_percentage_error(y_true, y_pred)
4) mean_squared_logarithmic_error(y_true, y_pred)
5) squared_hinge(y_true, y_pred)
6) hinge(y_true, y_pred)
7) categorical_hinge(y_true, y_pred)
8) logcosh(y_true, y_pred) //Logarithm of the hyperbolic cosine of the prediction error
9) categorical_crossentropy(y_true, y_pred) 2 54 GO US
categorical format @ EF2gF 100 Bt 10/22 LA 09 gtez &3

ANZ SESZEU0IEHZ SsAI21D], Bt=2512 53], A0IE HHOIE AlJl= GIOIEH S 324
model.fit(X_train, Y_train, epochs=5, batch_size= 32)

# HAE OOIHHE Z1 ZEOak)|
loss_and_metrics = model.evaluate(X_test, Y_test, batch_size=32)

print('LOSS & METRICS : ' +str(loss_and_metrics))

# S&5Z20 H&E
model.save('mnist_mlp_model.h5")

from |Python.display import SVG
from keras.utils.vis_utils import model_to_dot
from keras.models import load_model

# StEAY 2220
model = load_model('mnist_mlp_model.h5")
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# notebooksS A&t E2IRMOUA HIZ DS 2 4= U
%matplotlib inline

SVG(model_to_dot(model, show_shapes=True).create(prog='dot', format='svg'))

AlSHAl graphvis It
https //graphviz gitlab.io/_pages/Download/Download_windows.htm! 0l &6t graphviz—2.38.msi

Ct2/4 X6t
ESMI9 "L PC”OH/H 925’50%0* SEH-STNZAAE 8F3->EEHs HEIGHH
M ANABIHSZ F0lEL=z GRAPHVIZ_DOT, Hag s Programfiles(86) OfcH A=
Graphvi22.38Wbianot.exe O=Z FIlotd AlAEIBZ4 Path Ol 02D HE 0I123t0d  Programfiles(86) OfeH QU
= Graphviz2.38Wbin 24 FJtgt &= Command& &
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CtAl & &, activate keras &8 =, jupyter notebook
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Jupyter NotebookOl|Al AlsH &

In [16]:  import sclpy
import numpy
import matplot|ib
import pandas
import sklearn
import pydotplus
import hbpy
import tensorflow
import keras
Import graphviz

from keras. utils import np_utils

from keras. datasets import mnist

from keras.models import Sequential

from keras. lavers import Dense, Activation

In [17]:  (X_train, Y_train), (¥_test, Y_test) =mnist.|oad_data()

=

=£ 2% LIOH EWE floatd? 10/6f T E reshape

¥_traln,reshape (60000, 784), astype('float32') / 265.0

(6 EO= float3? 10/of =A}= reshape
/

= = 7 1]
test = ¥_test reshape(10000, 7&4) astype('float32') / 255.0

(o
#_tral

o

# Targel &
Y_train = np_utils.to_categorical (Y_train)
¥ _test = np utlls, to_categorical (Y _test)

bee (g ]y (SO
model = Sequential ()

# DN HERD ==2/88ha MA
node | add(Denselun | ts=64, Input_dimn=28+28, activatlon='relu'})
model  add(Denselunits=10, activation='relu'))
model = Sequential(]
Dense(32, input_shape=(784,)),
Activat lon('relu'),
Dense(10)
Activation('softmax'),



In [19]:

In [20]:

out[20]:

model, compilel loss="'categorical crossentropy', optimizer='sgd', metrics=['accuracy'])

# A=

HOIEE SZAZ1T], BIE R 55,

AOE ZH0E AFIE GIOIE 28 327

model Fit(% train, Y _train, epochs=b, batch size=32)

ir)

HIAE QOIEE

losg and metrics = model. evaluate (X test, ¥ test,

print{'L0SS & METRICS @ ' +stri{loss_and metrics))

¥ Sz

mode |, save [ ‘mnist_mlp_model h5')

Epoch 1/5
BOOOO/E0000 [ ] -3
Epoch 2/5
BO000/60000 [ ] - 38
618 - ac
Epoch 3/5
E0000/60000 [ ] -3s
Epoch 4/5
BOOOO/B0000 [ ] -3s
Epoch 5/5
BO0OO/B0000 [ ] -3s
10000410000 [ ] - 0s

LOSS & METRICS @ [0.24980599198629392, 0.9289]

from |Python . display import SYG
from keras.utils.vis_utlls import model_to_dot
from keras.models import load model

#e=Z0 25T

/ 2 2
model = load mode | {'nnist_mlp_model #5')

=

# Notebook= ¢
wmatplot | ib inline

S¥G(model _to_dot(mode!, show_shapes=True).create(prog="dot', format='svg'))
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batch slze=32)

Bhus/step — loss:

Blus/step — logs:

B0us/step — logs:
SOus/step - loss:

bOus/step — loss:

2rus/step

input: | (None, 784)

dense 9: Dense
- output: | (None, 32)

A

input: | (None, 32)

activation 5: Activation

output: | (None, 32)

input: | (None, 32)

dense 10: Dense

output: | (None, 10)

Y

activation 6: Activation
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output: | (None, 10)

0. 6871

0,3552

0,3085

0.2824

0,263

acec:

acc:

ace:

ace:

acc:

0.8232

0.9007:

0.9126

0.9203

0.9258

25 — loss:

0.3845 - acc!

— ETA: 05 — loss:

0.3



Keras AFE 0l (22: https://keras.io/getting—started/sequential-model-guide/)

Multilayer Perceptron (MLP) for multi-class softmax classification:

import keras

from keras.models import Sequential

from keras.layers import Dense, Dropout, Activation
from keras.optimizers import SGD

# Generate dummy data

import numpy as np

x_train = np.random.random((1@ee, 2@))

y_train = keras.utils.to categorical(np.random.randint(10, size=(1000, 1)), num classes=18)
x_test = np.random.random( (1€, 20))

y_test = keras.utils.to categorical(np.random.randint(10, size=(10@, 1)), num_classes=10)

model = Sequential()

# Dense(64) is a fully-connec units.

in the fi - layer,

# here, 20-dimensional vectors.
model.add(Dense(64, activation='relu', input_dim=20))
model . add (Dropout(9.5))

model.add(Dense(64, activation='relu'))
model.add(Dropout(@.5))

model.add(Dense(10, activation='softmax'))

sgd = SGD(1r=0.01, decay=1le-6, momentum=0.9, nesterov=True)
model.compile(loss="categorical crossentropy’,
optimizer=sgd,
metrics=["'accuracy'])

model.fit(x_train, y train,
epochs=20,
batch size=128)
score = model.evaluate(x test, y test, batch size=128)

MLP for binary classification:

import numpy as np
from keras.models import Sequential
from keras.layers import Dense, Dropout

# Generate dummy data

x_train = np.random.random( (1000, 28))

y_train = np.random.randint(2, size=(1@00@, 1))
x_test = np.random.random( (100, 20))

y_test = np.random.randint(2, size=(106, 1))

model = Sequential()

model.add(Dense(64, input dim=208, activation='relu'))
model. add(Dropout(8.5))

model.add(Dense(64, activation='relu'))

model . add(Dropout(@.5))

model.add(Dense(1l, activation='sigmoid'))

model.compile(loss="binary crossentropy’,
optimizer="rmsprop",
metrics=["accuracy'])

model.fit(x train, y train,
epochs=20,
batch_size=128)
score = model.evaluate(x test, y test, batch size=128)




