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Bard# Keras# i/

Keras i Google REZMNRIESEEHEIE APl - BolI{E4& TensorFlow - Microsoft-CNTK H1 Theano ISP FERERF
O . ETFEEREEEANNRET - #xd - 584 - ERRal KL -

Keras R B B4%

» {£H Python &% » oI 2181 NumPy - SciPy ZEEMR17HY Python BEETRESER -
o IRLEE - B8 APl OISR EIRFEEEEER -
« wiEZER®L » ¥ TensorFlow ~ Microsoft-CNTK 1 Theano -

Keras o] AAGETSBAESELE - 85 .

o BEEA
- BRAESEHE
o HEREE
o HEZS



O @ keras.io

A Keras P33HE

= ASPython ROFREEE KT

335 7 Keras ©

e - 30 #_EFKeras

L R1g1FE538 f Keras °

KKeras % lm

Keras 2—1{&fAPython B/ SPEFHLHEEAPI - BEEZI TensorFlow , CNTK , i TheanofE&# I
21 - Keras WA EMESERRNER - E40LR/ WL ELETRE ZE L BRAR - 24

LHFFRIEARE -

4 £3Keras?

FEKeras?
MEMREMUTNBER FNEEZEFELEEE - BFHKeras

« AFHEBEMRERNRER (ARBERY - BERAL  UERY) -
. HHjﬁTﬁ;’é%E%‘M‘“mﬁi%DfEig%‘%%m%% VIRMERNHEE -

Losses

Metrics
otimizers = sai=spKeras.io °




MNIST FEFITEMNE

3l #RE£7560,000 5R28x28 BEIXFEFZ - AlEI£E 510,000 EREFE - AH10 BEIEFE -

% :

from keras.datasets import mnist

(x train, y train), (x test, y test) = mnist.load data()

3R [o] -
o 2 ETAl :
= X_train, x_test : uint8 FESIIFRRAVIKPESAAZ - K~ & (num_samples, 28, 28) -
= y_train, y_test : uint8 fESIFZ N EFIEE ( 2ETT0-9 ZENER ) - KI5

(num_samples,) -
« 28 :

o path . ﬁD%E$T§%5€ﬁ%’E|E$(at '~/ .keras/datasets/" + path ), EH%%&T%%UE?E%? ?
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# scholar.google.com

Corinna Cortes

Google Research, NY

£ google.com WEFH At SiBBERE - B8
Machine Learning Datamining

B3]

Support-vector networks
C Cortes, V Vapnik

Machine learning 20, 273-297

MNIST handwritten digit database
Y LeCun, C Cortes, C Burges

Support vector machine
C Cortes, V Vapnik

Machine learning 20 (3), 273-297

Comparison of classifier methods: a case study in handwritten digit recognition
L Bottou, C Cortes, JS Denker, H Drucker, | Guyon, LD Jackel, Y LeCun, ...

Proceedings of the 12th IAPR International Conference on Pattern Recognition ...

MNIST handwritten digit database. 2010
Y LeCun, C Cortes, CJ Burges

URL http:/lyann. lecun. com/exdb/mnist 7 (23), 6

Comparison of learning algorithms for handwritten digit recognition
Y LeCun, L Jackel, L Bottou, A Brunot, C Cortes, J Denker, H Drucker, ...
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Cortes & LeCun SFEIE v MNIST EiEE - MNIST 2liE&E 8= 70,000 BEFREHFE R - SEEBEZEH IS (@ 28x28 WX EER - ELEEE# 7 / 60,000
{E3I#RE &7 10,000 EAIHEE - MNIST HEEEESFEEE AN PEEHNEEE 7 — -

« 1 LeCun S1EEE 1 MNIST BB ERR
Cortes B2 LeCun S1EIEE i3 {(The MNIST Database of Handwritten Digit Images) - & il 7 MNIST BB £ - MNIST EiEEE = 70,000 EF 5
BxEE  sSEBGE .2 —F 28x28 tkERBE - EEEEHH S 60,000 EIIZE 5 10,000 FEHIFHES - MNIST BiEE 2 FEET A P EE HANE
BEs—

e H LeCun S51FFI%E 1 LeNet M HIEEAL

Cortes B2 LeCun S1ERAZE 1 LeNet #4415 H - LeNet 22— ESEBHAHBAER . B 1F MNIST BUEE LEE  BEZ/14AE - LeNet 2 FEEE BN E
21 TR EEaLEE oI ARES®EA -



from tensorflow.keras.datasets import mnist

LlIE (AR ER
TS AT

[2]: | from tensorflow.keras.datasets import mnist

EJE mnist

module

<module ‘'keras.api._v2.keras.datasets.mnist' from 'd:\\ProgramData\\Anaconda3\\1lib\\site-pat«
it .py'>

d:\programdata\anaconda3\1lib\site-packages\keras\api\_v2\keras\datasets\mnist\__init__ .py

Public API for tf.keras.datasets.mnist namespace.



[5]:

[e]:

[11]:

[11]:

import matplotlib.pyplot as plt
import numpy as np

X_train, y_train), (X_test, y_test)-mnist.load data()

X_train.shapd

(60008, 28, 28)

np.set_printoptions(linewidth=np.inf)
X_train[7]
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[9]: y_train[@:10]

[9]: array([5, e, 4, 1, 9, 2, 1, 3, 1, 4], dtype=uint8)

plt.figure(figsize=(5, 5))
i EE
plt.subplot(3, 3, i+1)
plt.imshow(X_train[i])

plt.s

f savefig function

sca

scatter

sci

semilogx
semilogy
set_cmap
set_loglevel
setp

show
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RiEFLE : 30 ¥ _EFKeras

Keras B0 ElliG B Emodel - —EABRABENS N - &EENEEZESequential IEFEE - B
ARZEREERITIES - N EERNEE - RIEZEFKeras RE AP - BsTEIEREAIBLK
wEsE -

Sequential ﬁﬂﬁﬂ?ﬁﬁfﬁ .

from keras.models import Sequential

model = Sequential()

O] ARG EE I | ada() RIESER

from keras.layers import Dense

model.add(Dense(units=64, activation='relu', input_dim=180))
model.add(Dense(units=10, activation='softmax"))

TR FRENEREE, oILUER compile() RICESEBIR :

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

MREZE - R O]LUE— PR EIRNIEIEER - Keras WL REIZZSRESHERE - BARNYMD
SERETEENREEEIET 2 aEH ( RENEFIRREENSEEME) -



.
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[4]: from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense

from tensorflow.keras import optimizers

from tensorflow.keras.utils import *




YA

(input layer) 28 X28 = 784 {#{&R=1H

|

(S S
£HI %
(hidden layer) 64 {EHZETT
B —
(output layer) 10 fE#EETT




X _train=X _train.reshape(60000, 784).astype('float32’')
X test=X test.reshape(10000, 784).astype('float32")

#normalizing
X _train/=255
X test/=255

X train[@]
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y_train=to categorical(y_train, n_class) #one-hot coding

y test=to categorical(y test, n_class)
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print('REBY (EHMSEE - & FsEEHME ')

model=Sequential()
model.add(Dense(64, activation='relu’, input_shape=(784, )))
model.add(Dense(10, activation='softmax'))




Loss, #E{t.& ~ metric

1 model.compile(

p loss="mean_squared_error',

3 optimizer=optimizers.SGD(learning_rate=0.01),
4 metrics=[ "accuracy’]

5

)




i B ow N =

H SR o

model . fit(
X _train, y train, batch size=128, epochs=200,
verbose=1,

validation data=(X test, y test)






Herslichen Dank fur die
Aufmerksamkeit



